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ABSTRACT 

 

University students are increasingly considered ‘consumers’, while universities are 

viewed as ‘service providers’. It is therefore imperative that higher education 

institutions explore and better understand factors influencing the student experience. 

This thesis investigates the impact that three elements of the university environment 

have on the student experience. Firstly, student and staff views of good academic 

practice were examined. Participants rated scenarios representing four areas of 

academic practice (aiding and abetting, multiple submission, contract cheating and 

plagiarism) as good practice, poor practice or misconduct. While scenarios at extreme 

ends of the academic practice continuum generated near-uniform responses, some 

scenarios lacked consensus amongst students and staff. The most contentious areas of 

academic practice were those involving help from peers. Disparity in opinions 

highlights the need for greater analysis and education to reach a shared understanding 

of academic practice across the university. Secondly, well-being levels of first year 

undergraduates were measured across an academic year to identify periods when 

students might benefit from additional support. Well-being was poorer at the end, 

compared to the beginning, of the academic session. In addition, students who 

completed high school in North America experienced poorer well-being compared to 

their UK and European peers. Finally, the effectiveness of traditional and interactive 

teaching approaches was assessed in first year psychology laboratories covering 

research methodology and statistics. High levels of student satisfaction and 

performance were recorded following both teaching styles. This held true for 

experienced and novice teachers. Irrespective of teaching style, female students were 

less satisfied with sessions and less confident when completing statistical analyses 

compared to males. Overall, this work has advanced understanding of how three key 

factors influence the student experience and has highlighted areas where 

improvements can be made. Importantly, this study demonstrates methodologies for 

conducting ethically and scientifically rigorous research within an educational setting.    
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PREFACE 
 

Why should we investigate and better understand the factors influencing the student 

experience at university? 

Since at least the 1990s, university students in the UK have been increasingly 

considered ‘consumers’ within a higher education setting (Douglas, McClelland, & 

Davies, 2008; Hill, 1995). Following a recent change in policy regarding the capping of 

university fees, the notion of students as consumers has become even more relevant. 

As a result of the report ‘Securing a sustainable future for higher education: 

Independent review of higher education funding and student finance’, chaired by Lord 

Browne of Madingley (2010), it was agreed that universities would be allowed to 

increase student fees to up to £9,000 per year from 2012.  

With this increased financial burden faced by students and their families, it is 

understandable that students have certain expectations they believe should be met 

when they embark on their university studies (Cheng & Tamm, 1997; Elliott & Healy, 

2001; Hesketh, 1999).  As such it seems even more imperative that universities 

identify, monitor and improve factors that influence the student experience across an 

increasingly diverse population of students.  

In addition to issues surrounding students being viewed (and viewing themselves) as 

consumers, another important area to consider is the relationship between the 

student experience and the retention rates of undergraduate students. In the early 

2000’s, the UK Department for Education and Skills (2001) raised concern about the 

rates of non-completion of undergraduate students, stating one of its targets was to 

improve rates of retention in universities. The quality of the student experience while 

at university will influence student non-completion (e.g. Patterson, Johnson, & Spreng, 

1997; Wilcox, Winn, & Fyvie‐Gauld, 2005). Therefore, in order to positively influence 

retention rates, we must first better understand the factors that affect the student 

experience.  
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The Higher Education sector has a difficult but essential job of maintaining a balance 

between high standards of education and assessment, whilst also delivering the 

student experience that the consumers (i.e. students) desire (Feather, 2011). 

Successfully managing this interaction has the outcome of increased undergraduate 

retention rates.  

Considerable research in the area of higher education has identified many factors that 

contribute to the overall experience of university students. A major factor influencing 

this experience is the academic environment (Elliott & Healy, 2001; McInnis, 2001; 

Oldfield & Baron, 2000). The importance of this factor is supported by results from the 

UK National Student Survey, which found that the teaching and learning environment 

was most indicative of high levels of student satisfaction (HEFCE, 2014). This broad 

area is multifaceted, including many sub-factors that can influence the student 

experience.   

Firstly, teachers play a key role regarding their skill and approachability, with both 

attributes influencing the perceived satisfaction of students (Goldhaber, 2002; Rockoff, 

2004). Class size also has an impact (Scheck, Kinicki, & Webster, 1994; Ting, 2000) 

along with the style of teaching employed (e.g., formal lectures versus interactive 

group based activities; Harvey, Drew, & Smith, 2006). The form of assessment utilised 

in a course (Harvey et al., 2006) and the actual grades achieved by students in 

assessments (Weinberg, Hashimoto, & Fleisher, 2009) are additional academic factors 

that have been found to be pivotal to the student experience. 

There are a number of factors that are important to consider that fall outwith the 

academic arena. Student-to-student interactions and building friendship networks 

(Astin, 1993), amount of social support (Lamothe et al., 1995), along with involvement 

in student life (Pascarella & Terenzini, 2005), all have positive effects on satisfaction 

levels.  A university that makes students feel welcome and valued and encourages a 

feeling of belonging and a sense of pride are also significant predictors of student 

satisfaction (Elliott & Healy, 2001).  Falling within this area of social interaction is the 

academic staff and student relationship; it has been found that personal contact with 
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teaching staff can positively shape the student experience (Hill, 1995; Oldfield & Baron, 

2000). 

Research has highlighted the important role that student accommodation and 

university halls of residence have on the satisfaction of students (Astin, 1999; Foubert, 

Tepper, & Morrison, 1998).  Support offered through the university in areas such as 

careers advice (Ramsden, 2008), disabilities support (Lang, 2002), support for non-

native speakers (Hellsten & Prescott, 2004) and effective student services networks, 

able to deal with issues of student well-being  (Cooke, Bewick, Barkham, Bradley, & 

Audin, 2006), also contribute to student satisfaction. Finally, whether or not a student 

has part-time employment and where that employment is based (university versus off 

campus) also plays a key role in the student experience (McInnis, 2001).  

These are just some of the many factors that can influence student satisfaction and 

subsequently the student experience. Given the complex nature of these factors, 

alongside issues of student retention and the fact that universities are now being 

viewed as service providers, there is a real need to further investigate the factors that 

influence the student experience at university. 

Specific areas of the student experience at the University of St Andrews, which have 

been investigated in the current study, are: 

i) Investigation of staff and student views of what constitutes good academic 

practice (Chapter 1) 

ii) Investigation of factors influencing student well-being across an academic 

year (Chapter 2) 

iii) Assessing the effectiveness of interactive versus traditional teaching 

approaches in a first year psychology laboratory class (Chapter 3)
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CHAPTER 1: INVESTIGATING STAFF & STUDENT VIEWS OF GOOD ACADEMIC PRACTICE 

 

1.1 Abstract 

 Within the higher education setting it is imperative that students are educated about, 

and understand the importance of, good academic practice. Strict standards of 

academic integrity help to ensure that knowledge is attained in an honest and ethical 

manner, creating fairness and equity for students, and ultimately enhancing the 

student experience at university. The current study sought to better understand 

student and staff views of what constitutes good academic practice and academic 

misconduct. Four specific areas of academic practice were investigated: aiding and 

abetting, multiple submission, contract cheating and plagiarism. Participants were 

presented with scenarios representing each area of academic practice and were asked 

to choose one of four possible responses to describe each scenario: good academic 

practice, poor academic practice, misconduct, or unsure. Results showed that the 

extreme ends of the academic practice continuum were well understood, with near-

uniform responses obtained from participants. However, some scenarios lacked 

consensus amongst both students and staff, indicating that there are a number of 

scenarios that fall within a grey area on the academic practice continuum between 

acceptable and unacceptable practice. Interestingly, the most contentious areas of 

academic practice were those involving help from peers. This is an important area to 

consider given the recent increase in group work activities being employed in 

educational settings. The inconsistencies in opinions found in this study highlight the 

need for further work in this area.  Practical suggestions are provided to help develop 

and strengthen a shared understanding of academic practice across the university 

body.  
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1.2 General Introduction 

1.2.1 Academic Conduct 

Academic scholarship within higher education institutions is expected to be conducted 

in a manner consistent with principles of equity, morality and honesty.  Strict 

standards of academic integrity help to ensure that the acquisition of knowledge is 

achieved in an ethically sound and honest manner, creating an environment of fairness 

for students, promoting trust between students and staff, and ultimately enhancing 

the student experience at university (Hayes & Introna, 2005).  

Upholding good academic practice is paramount for educational organisations. There 

is a requirement for students to graduate from university having attainted certain 

skills, abilities and levels of knowledge. If academic integrity is breached through acts 

of misconduct, universities cannot be sure that students have met their learning 

objectives and this is troublesome for a number of reasons (Abdolmohammadi & 

Baker, 2007; Bertram Gallant, 2008).  

Firstly, engaging with academic misconduct will directly impact the student’s future 

learning. If, for example, a student were to hand in a piece of work as their own, when 

in fact it had been completed by someone else, the feedback that the teacher provides 

will not necessarily be relevant or helpful to the student. McGowan (2016) highlights 

the potential concern of creating a ‘vicious cycle’ whereby if students are not receiving 

the appropriate feedback and support that they need to enhance their academic 

growth, they will likely drop behind on content understanding and be more likely to 

resort to additional acts of academic misconduct in the future.  

Academic dishonesty clearly impacts the student directly, but it can also impact the 

teacher, highlighting a second area of concern.  The goal of educators is to help 

students learn, understand and retain knowledge of discipline specific content. A key 

part of this process is to assess student development and refine content delivery to 

meet teaching and learning objectives. If a student cheats, the teacher will not get an 

accurate picture of that student’s true understanding and ability. As such, it will not be 
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possible to determine potential gaps in student learning that need to be addressed 

and the teacher will not be able to provide the necessary advice to help that student 

develop. In addition, the teacher may lose the opportunity to adjust and improve their 

teaching materials for future years if they do not have reliable information on how 

current students have managed the content (Passow, Mayhew, Finelli, Harding, & 

Carpenter, 2006).  

Another concern relates to fairness. A student who chooses not to cheat, thereby not 

receiving any additional assistance, can be disadvantaged compared to those students 

who do cheat and are not caught (McGowan, 2016). It is essential that there is equality 

for all students within the learning environment and students need to know that the 

institution actively promotes equal opportunities for all students to succeed. As 

Passow and colleagues (2006) highlight, all students should be entitled to a fair and 

just measurement of learning outcomes, which cannot occur if some students are 

cheating.   

Finally, on a larger scale, a cheating mentality can affect the institution as a whole. If it 

becomes known that a university has high levels of cheating and that a university does 

not take cases of misconduct seriously, or does little to rectify the situation, the 

reputation of the institution will be at risk (Busch & Bilgin, 2014; Gullifer & Tyson, 

2010; Park, 2004; Walker, 2010). The wider general public and future employers of 

graduate students will no longer hold the university, and its awarded degrees, in high 

regard. As one faculty member expressed in Marcoux’s (2002) investigation of 

undergraduate students cheating behaviours, “[if students] go out and they do not 

really know what they're doing, then it's going to hurt the reputation of the university. 

And so what it does, in essence, is cheapen the value the degree from that university.” 

(p. 202).  

1.2.2 Why do students cheat? 

Students know, in a general sense, that it is morally and ethically wrong to cheat 

(Alschuler & Blimling, 1995; Goldwater & Fogarty, 2007; Guffey & McCartney, 2008; 

McGowan, 2016; West, Ravenscroft, & Shrader, 2004; Wideman, 2008). Despite this, 
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some students still do it. Researchers have sought to better understand why students 

engage in academic misconduct and they propose a number of factors that seem to 

override a student’s integrity and deter the student from doing what they know is 

morally and ethically right. The following factors have been identified as influencing or 

mediating a student’s engagement in academic misconduct: a lack of understanding of 

what academic misconduct entails; peers; honour code and policy at the institutional 

level; perceived risk and penalties; international students and cultural differences; 

technology; teaching environment; pressures, both internal and external; a cheating 

culture; moral reasoning; and, personal attributes including gender, age, grades, 

discipline of studies, employment, time management skills, and level of satisfaction. 

Before elaborating on the research carried out on each of the factors listed above, it is 

important to acknowledge some of the challenges faced when collecting data in this 

field. Firstly, self-reporting is key to these studies and the primary technique used in 

this type of research. A limitation of self-reported data is that the data are vulnerable 

to issues of dishonesty and to faulty memory recall. Secondly, these studies are 

essentially observational, which can be useful for detecting associations between 

variables. However, these associations may be driven by third variables that have not 

been accounted for, and as such, associations must be interpreted cautiously in terms 

of any cause and effect relationship. Lastly, these studies often focus on links between 

one factor and academic misconduct, but the list of factors noted above is not 

exhaustive, and different combinations of factors may well interact with each other, 

rather than act in isolation.  

Lack of Understanding of what constitutes Academic Misconduct:  

Researchers report that many students engage in academic misconduct because of a 

lack of understanding of good academic practice. It is argued that the supposed 

misconduct is in fact unintentional cheating resulting from ignorance. This is 

particularly true for plagiarism, with research showing that students do not appear to 

fully understand what plagiarism is, and are not able to paraphrase or attribute 

sources correctly. (For example, see: Abdolmohammadi & Baker, 2007; Bennett, 2005; 

Brimble & Stevenson-Clarke, 2005; Broeckelman-Post, 2008; Chen & Chou, 2017; de 
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Lambert, Ellen, & Taylor, 2006; Froese, Boswell, Garcia, Koehn, & Nelson, 1995; Guo, 

2011; Jocoy & DiBiase, 2006; McBurney, 1996; McGowan, 2016; Overbey & Guiling, 

1999; Park, 2003; Perry, 2010; Pickard, 2006; Rader, 2002; Roig, 1997; Smith, Ghazali & 

Fatimah Noor Minhad, 2007; Sutherland-Smith, 2005a, 2008; Wideman, 2011; Yeo, 

2007). 

Peers:  

Peers are also influential in a student’s engagement with cheating behaviours. Firstly, if 

students believe that their peers are cheating, they will be more likely to cheat 

themselves. This suggests that the behaviour of peers provides a norm for cheating. It 

has also been found that some students cheat because they are helping out a friend 

who is struggling. Related to this, the majority of students report that if they were to 

discover that a peer had cheated on a piece of work, they would not turn their 

colleague in. (For example, see: Bamford & Sergiou, 2005; Bowers, 1966; Broeckelman-

Post, 2008; Brown, 2002; Busch & Bilgin, 2014; Chapman, Davis, Toy, & Wright, 2004; 

Del Carlo & Bodner, 2004; Hard, Conway, & Moran, 2006; Lim & See, 2001; McCabe, 

Butterfield, & Trevino, 2006; McCabe & Trevino, 1993, 1995; Michaels & Miethe, 1989; 

Park, 2003, 2004; Rabi, Patton, Fjortoft, & Zgarrick, 2006; Simon et al., 2001; 

Sutherland-Smith, 2013; Sutton & Taylor, 2011; Wideman, 2011). 

Honour Code and Policy: 

Research suggests that institutions that do not have a formal policy or honour code 

regarding good academic practice are likely to have higher rates of academic 

dishonesty across the student body. If a university does have an honour code, their 

students may be less likely to cheat. Having a specific policy about good academic 

practice, that is well known to staff and students, appears to positively impact student 

behaviour and can reduce the frequency of misconduct cases. (For example, see: 

Bowers, 1966; Brooks, Cunningham, Hinson, Brown, & Weaver, 1981; Canning, 1956; 

Cole & McCabe, 1996; Crown & Spiller, 1997; de Lambert, Ellen, & Taylor, 2006; Eret & 

Ok, 2014; Gullifer & Tyson, 2010; Kibler, 1993a, 1993b; McCabe & Trevino, 1993; 

McCabe, Trevino, & Butterfield, 1999, 2002; McCabe & Pavela, 2000; Nuss, 1984; Tom 

& Borin, 1988; Vandehey, Diekhoff, & LaBeff, 2007; Whitley & Keith-Spiegel, 2001). 
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Perceived Risk and Penalties: 

The perceived risk of being caught cheating is a factor that influences student 

behaviour, as does the severity of penalties for being caught. Students are more likely 

to engage in academic misconduct if they believe that their university does not take it 

seriously, is not proactive in trying to prevent cheating, and does not consistently and 

appropriately discipline students who are caught cheating. (For example, see: 

Abdolmohammadi & Baker, 2007; Bennett, 2005; Brimble & Stevenson-Clarke, 2005; 

Brown, 2002; Carroll, 2003; de Lambert et al., 2006; Fishbein, 1993; Guo, 2011; 

Haswell, Jubb, & Wearing, 1999; Macdonald & Carroll, 2006; Martin, 2005; McCabe & 

Pavela, 2000; McCabe & Trevino, 1993; McGowan, 2016; Nowell & Laufer, 1997; Nuss, 

1984; Smith et al., 2007; Szabo & Underwood, 2004; Title & Rowe, 1973; West et al., 

2004; Whitley & Keith-Spiegel, 2001; Zobel, 2004). 

Cultural Differences and International Students: 

Cultural differences are linked to some instances of cheating. International students 

can arrive in a new environment where they are exposed to a new language, different 

teaching styles and are asked to learn content and produce work in a way that differs 

to their educational experiences thus far. In addition, these students may not 

understand what is meant by plagiarism due to different beliefs held in their culture 

regarding the ownership of ideas. These changes in approach and in required thinking 

can be difficult to internalise, especially if expectations are not made explicit. Cultural 

differences can result in genuine cases of unintentional academic misconduct. (For 

example, see: Angelova & Riazantseva, 1999; Bamford & Sergiou, 2005; Bayaa Martin 

Saana, Ablordeppey, Mensah, & Karikari, 2016; Carroll & Appleton, 2001; Chudzicka-

czupała, Lupina-wegener, Borter, & Hapon, 2013; Cordeiro, 1995; Fox, 1994; Grimes, 

2004; Handa & Power, 2005; Hayes & Introna, 2005; Hofstede, 1991; Holmes, 2004; 

Khan, 2012; Liu, 2005; Mahmood, 2009b; Moore, 1997; Robinson & Kuin, 1999; 

Sowden, 2005; Sutherland-Smith, 2005; Walker, 1998). 

Technology: 

The rapid growth of the internet, and the ease with which large amounts of digital 

information can now be accessed, have been linked to an increase in the rates of 
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academic misconduct. This appears to be particularly true for plagiarism and contract 

cheating. (For example, see: Auer & Krupar, 2001; Austin & Brown, 1999; Baum, 2005; 

Brusier, 2004; Clarke & Lancaster, 2007; Das, 2003; DeVoss & Rosati, 2002; Gibelman & 

Gelman, 2003; Grover, 2003; Postle, 2009; Scanlon, 2003; Sterngold, 2004; Szabo & 

Underwood, 2004; Walker, 2010). 

Teaching Environment: 

A number of factors relating to the teaching environment have been identified as 

influencing the cheating behaviour of students. These factors can be divided into three 

categories: the teachers, the classroom, and the assessment schedule. 

Research suggests that teachers are influential in whether or not students will engage 

in academic misconduct. Students are less likely to cheat if their teacher is engaged 

and interested in their learning experience and if their teacher spends time talking 

about good academic practice and what their expectations are regarding student 

honesty. If teachers provide constructive feedback on how to attribute sources 

correctly, instances of unintentional misconduct can be reduced. Conversely, if the 

teachers do not openly engage with the university policy on academic integrity, 

students are more likely to engage in unacceptable academic practices. Some research 

has shown that students are more likely to cheat when they are taught by non-tenured 

staff, as opposed to established, permanent members of faculty. Students also seem to 

be more likely to cheat if they do not feel that they can approach their teacher for 

help, they do not feel that the teacher views their work as important, or they feel that 

their class has been taught poorly by their teacher. (For example, see: Anderman, 

2007; Ashworth, Bannister, & Thorne, 1997; Bolkan, 2006; Broeckelman-Post, 2008; 

Carroll, 2002; Carroll & Appleton, 2001; Haswell et al., 1999; Landau, Druen, & Arcuri, 

2002; Luke, 2014; McCabe & Pavela, 2000; Nowell & Laufer, 1997; Rabi et al, 2006; 

Roig & Ballew, 1994). 

Large class teaching and staff-student ratios have been linked to academic dishonesty, 

with the number of misconduct cases increasing as class sizes rise. Students who are 

not able to integrate successfully with their classmates are also reportedly more likely 
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to resort to cheating behaviours. (For example, see: Ashworth et al., 1997; Bennett, 

2005; Bowers, 1966; Caruana, Ramaseshan, & Ewing, 2000; Guo, 2011; Haswell et al., 

1999; Nowell & Laufer, 1997). 

A number of aspects of assessment have been linked to a heightened risk of academic 

misconduct. For example, if students have submission dates that coincide across a 

number of different pieces of work, they are more likely to consider cheating. Likewise, 

certain aspects of the assessment itself can influence student behaviour. This includes 

assessment items that are considered by the students to be too hard, or too easy, or 

too time consuming. Research also suggests that the move away from examinations, 

towards an increased reliance on continuous assessment, increases the opportunities 

that students have to cheat, as does using the same pieces of assessment year after 

year and using group work to contribute towards summative assessment. (For 

example, see: Ashworth et al., 1997; Bamford & Sergiou, 2005; Jeergal et al., 2015; Lim 

& See, 2001; Rabi et al., 2006). 

Pressures: 

Students experience a number of different pressures, both internally and externally, 

while they complete their degrees. Some of these pressures have been linked to 

academic misconduct. The pressure to succeed and a fear of failure have been 

reported by students as a reason for why they have cheated or why they would cheat. 

These could be pressures that they are placing on themselves to pass a module, 

achieve good grades and/or to be able to secure employment in the future. It could 

also be related to external parental pressures placed on the student, especially if 

attending university has financial implications for the family. (For example, see: 

Abdolmohammadi & Baker, 2007; Bamford & Sergiou, 2005; Bennett, 2005; Bowers, 

1966; Callahan, 2004; Duff, 1998; Forsyth, Pope, & McMillan, 1985; Graham, Monday, 

O’Brien, & Steffen, 1994; Haines, Diekhoff, LaBeff, & Clark, 1986; Jeergal et al., 2015; 

McCabe, Trevino, & Butterfield, 2001; Newstead, Franklyn-stokes, & Armstead, 1996; 

Nuss, 1984; O’Donoghue, 1996; Shropshire, 1997; Wright & Kelly, 1974). 
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Cheating culture: 

If there is a belief that cheating occurs within an institution, a cheating culture is likely 

to develop making it more probable that current and future students will engage in 

misconduct. (For example, see: Alschuler & Blimling, 1995; Callahan, 2004; Fishbein, 

1993; Langlais, 2006; McCabe, 2005; Selingo, 2004; Semple, Kenkre, & Achilles, 2004; 

Vojak, 2006; Whitley & Keith-Spiegel, 2001). 

Moral values: 

Some researchers have suggested that cheating behaviours are driven by an erosion of 

moral values or the underdevelopment of moral reasoning in students. Students have 

also been described as being ‘morally ambivalent’ when it comes to academic 

misconduct and their willingness to tolerate the cheating behaviours of their peers. 

Additional research has shown that if students have a teacher that they respect, that 

teacher can act as a strong ‘moral anchor’ for their students and potentially deter their 

students from engaging in misconduct. (For example, see: Abdolmohammadi & Baker, 

2007; Barnett & Dalton, 1981; Belanger, Leonard, & LeBrasseur, 2012; Callahan, 2004; 

Edmondson, 2013; Eisenberger & Shank, 1985; Ghaffari, Kyriacou, & Brennan, 2008; 

Guo, 2011; Kibler, 1993a; Lewenson, Truglio-Londrigan, & Singleton, 2005; Lim & See, 

2001; Marcoux, 2002; Paterson, Talyor, & Usick, 2003; Simkin & McLeod, 2010; Szabo 

& Underwood, 2004). 

Personal attributes: 

A number of personal attributes have been identified in the literature as having an 

impact on a student’s academic behaviours (Whitley, 1998). These include gender, age, 

grades, discipline of studies, employment, time management skills and level of 

satisfaction.  

Studies investigating the role that gender plays in academic misconduct show mixed 

results. Historically the majority of research showed that males were more likely to 

cheat than females, but more recent work suggests that this gender difference may no 

longer exist (e.g. Allen, Fuller & Luckett, 1998; Ameen, Guffey & McMillan, 1996; Baird, 

1980; Bowers, 1966; Caruana et al., 2000; Chapman et al., 2004; Crown & Spiller, 1997; 
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Davis, Grover, Becker & McGregor, 1992; Graham et al., 1994; Haines et al., 1986; 

Hensley, Kirkpatrick, & Burgoon, 2013; Jensen, Arnett, Feldman & Cauffman, 2002; 

McCabe et al., 2001; McMahon, 2015; Newstead et al., 1996; Nonis & Swift, 1998; 

Nowell & Laufer, 1997; Stern, 1986; Storch & Storch, 2002; Thorpe, Pittenger & Reed, 

1999; Ward & Beck, 1990; Whitley, 1998; Yardley, Rodriguez, Bates & Nelson, 2009; 

Yu, Glanzer, Sriram, Johnson, & Moore, 2017). 

Some research shows that younger students are more likely to cheat, compared to 

older students (e.g. Allen et al., 1998; Chapman et al., 2004; Crown & Spiller, 1997; 

Graham et al., 1994; Haines et al., 1986; Szabo & Underwood, 2004; Whitley, 1998). 

Those achieving lower grades and those who are failing, or are at risk of failing, are 

more likely to commit misconduct than top achieving students (e.g. Baird, 1980; 

Chapman et al., 2004; Crown & Spiller, 1997; Graham et al., 1994; Haines et al., 1986; 

Hetherington & Feldman, 1964; Newstead et al., 1996; Nonis & Swift, 1998; Nowell & 

Laufer, 1997; Roig & Neaman, 1994; Whitley, 1998). There is also literature to suggest 

that students in some academic disciplines are more likely to cheat. For example, 

research has shown that the rates of academic misconduct are noticeably high in the 

business studies and nursing disciplines (e.g. Allen et al., 1998; Baird, 1980; Brown, 

2002; Caruana et al., 2000; Chapman et al., 2004; Conlin, 2007; Daniel, Adams, & 

Smith, 1994; Hensley et al., 2013; McCabe, 2009; McCabe et al., 2006; McCabe & 

Trevino, 1995, 1997; Meade, 1992; Nonis & Swift, 1998; O’Leary & Pangemanan, 2007; 

Roig & Ballew, 1994; Semple et al., 2004; Wideman, 2011). Students are also more 

likely to cheat if they have part-time employment during their studies, compared to 

students who are not employed while they complete their degree (Allen et al., 1998; 

Bennett, 2005; Chapman et al., 2004; Davis, 1993; Nowell & Laufer, 1997; Yu et al., 

2017). 

Poor time management and procrastination have been suggested as reasons why 

students are guilty of academic misconduct (e.g. Ferrari & Beck, 1998; Ferrari, Keane, 

Wolfe, & Beck, 1998; Franklyn-Stokes & Newstead, 1995; Graham et al., 1994; Guo, 

2011; Lim & See, 2001; Roig & Caso, 2005; Roig & DeTommaso, 1995). And finally, 

dissatisfaction with a module or a course can result in lower levels of interest, a poorer 
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work ethic, and reduced productivity. Ultimately this discontentment can make it more 

probable that a student will cheat. (Chen & Chou, 2017; Hayes & Introna, 2005). 

The complexity of academic misconduct, as an issue within our education system, is 

clearly evident when you look at the diverse range of factors that can be used to 

explain why some students cheat. All of these factors need to be considered whenever 

attempts are made to design an effective strategy to reduce the incidence of academic 

misconduct. 

1.2.3 How do we prevent academic misconduct at university? 

Academic misconduct is a teaching and learning issue at large, and as such, the higher 

education sector plays a key role in ensuring that students are educated effectively 

and thoroughly and that academic integrity standards are upheld (Bertram Gallant, 

2008; Chesney, 2009; Devlin, 2006; Macdonald & Carroll, 2006; Park, 2004). 

Universities have a responsibility to be proactive in the process so that students 

develop an understanding of what constitutes good academic practice and academic 

dishonesty. If universities become directly and openly involved in this educational 

process as a whole, rather than simply focusing on punitive approaches when good 

academic practices are breached, the number of academic misconduct cases could be 

reduced (Brown, 2008; Devlin, 2006; Dodd, 2006; Lathrop & Foss, 2005; McGowan, 

2016). 

McGowan (2016) discusses the importance of presenting “core values within a culture” 

(p. 238) by highlighting the need for universities to present a united front regarding 

the understanding and reinforcement of good academic practice policies and 

procedures. This requires the institution, the faculties, the schools/departments and 

the staff to have a uniform understanding of what academic integrity means and to 

actively reinforce this shared understanding across all levels of the institution (Devlin, 

2006; McGowan, 2016). There are specific strategies that can be adopted at each level 

of the institution to help reduce rates of cheating, which are outlined below, but it is 

important to remember that each level of the institution needs to actively engage with 
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these strategies in unison if we are to have a significant impact on the academic 

behaviour of students. 

The institution and the faculty/school/department: 

Research suggests that an institution specific policy, integrity code or honour code, can 

help to create a climate of academic integrity, ultimately reducing rates of academic 

misconduct (Brown & Howell, 2001; Martin, 1992; Scanlon, 2003; Walker, 1998). This, 

however, will only work if the policy or code is known to each department within the 

university, and is also clearly understood by students (Kibler, 1992, 1994; McCabe, 

2005).  It is stressed that if policies and honour codes are to be effective, the approach 

must be holistic in nature. There must be a unified understanding and support of 

academic integrity that is seen across the whole institution (Kibler, 1992; Macdonald & 

Carroll, 2006; Park, 2004) and students must be given the opportunity to actively 

engage with the institution’s policy and receive educational training on good academic 

practice. Institutions also have a duty to ensure that students know where to go for 

help should they have any concerns regarding academic practice (Devlin, 2006; 

McGowan, 2016). This could include support for writing and source attribution skills, 

study skills and content related queries. It is believed that if students can get the 

support they need, it may prevent them from seeing cheating as an option. 

In addition to having a clear and accessible policy, institutions are also encouraged to 

have procedures in place to monitor potential breaches of academic misconduct (e.g. 

plagiarism detection software). These procedures, and associated penalties, must be 

upheld in all departments across the institution and be visible to students. Should 

misconduct be discovered, the institution must be seen to consistently follow through 

with the appropriate punishments (Brent & Atkisson, 2011; Devlin, 2006; Evans, 2006; 

Martin, 2005; Mccabe & Pavela, 1997).  

The teaching staff: 

The staff-student relationship is vital, playing a powerful role in helping to reduce cases 

of academic misconduct, and as such, researchers argue that this is a relationship that 

needs to be developed and fostered (Hardy, 1982; Oaks, 1975; Stearns, 2001; Tibbetts, 



16 
 

1997). Broeckelman-Post (2008) highlights the positive opportunity that an advisor-

advisee type relationship brings in terms of staff being able to discuss with students 

specific expectations regarding good academic practice and also specific academic 

conventions, such as source attribution. Broeckelman-Post’s research showed that 

being able to have these types of discussions with students was particularly successful 

when the discussion was targeted to a specific piece of assessment, rather than 

addressing good academic practice more generally. Additional researchers also stress 

the importance of staff directly educating their students about academic misconduct, 

providing students with feedback about their academic practice (e.g. correctly 

attributing sources) and engaging students in an open discussion about the significance 

and value of good academic practice (Bamford & Sergiou, 2005; Hardy, 1982; Landau 

et al., 2002; Lim & See, 2001; Marsh, Landau, & Hicks, 1997; McBurney, 1996; Overbey 

& Guiling, 1999; Park, 2003).  

Broeckelman-Post (2008) makes an interesting argument about the clarity of teaching 

that students receive. Much research shows that teacher clarity is linked to an increase 

of student learning of course content (Chesebro, 2003; Comadena, Hunt, & Simonds, 

2007; Land, 1981; McCaleb & White, 1980; Titsworth, 2001, 2004; Titsworth, Mazer, 

Goodboy, Bolkan, & Myers, 2015). Broeckelman-Post argues that the same could be 

said for the teaching of good academic practice. If students are taught about academic 

integrity in a clear manner, they may be more likely to understand and retain the 

principles. With an increased understanding comes a potential reduction in academic 

dishonesty. Handa and Power (2005) suggest that one way to increase the clarity of 

academic integrity teaching is to use a workshop-based approach where students 

complete practical exercises designed to both assess their understanding and to assess 

their ability to apply their understanding to different situations. This approach is also 

supported by Pecorari (2013) and Gunnarsson, Kulesza, and Pettersson (2014). Kibler 

(1994) also favours such an approach, but does stress that this learning opportunity 

cannot be a one off experience. Kibler believes that students need to encounter 

lessons on academic integrity and misconduct more regularly throughout their degree. 
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The types of assessment used by teachers, and the way the assessment is presented, 

can impact academic honesty (Devlin, 2006). Suggestions to help prevent academic 

misconduct include using multiple versions of tests or exams, setting different exams 

and assignments each year, and moving towards utilising invigilated exams more 

frequently rather than relying on forms of continuous assessment (Hardy, 1982; Oaks, 

1975; Rabi et al., 2006).  

The personality of the teacher can also influence students’ academic behaviour. If a 

student respects their teacher, sees that their teacher is personally invested in their 

learning and views their teacher as friendly and approachable, that student will be less 

likely to act in a dishonest manner (Andersen & Andersen, 1987; Ashworth et al., 1997; 

Rabi et al., 2006; Stearns, 2001). 

The importance of contributions from teachers and higher education institutions in 

ensuring our students understand academic integrity has long been understood, as 

highlighted in the following quote: “No matter what the faculty member may think, if 

the student does not consider a form of cheating wrong, he will have no scruples 

about doing it.” (Oaks, 1975, p.235). This reminds us of the importance of 

appropriately educating students about good practice and academic misconduct; 

essential facets of academic endeavour. One cannot assume that students will share 

our understanding of these concepts and as such it falls to educators to ensure 

students receive appropriate training and that through our instruction they 

understand what is considered right and wrong. 

An under-explored potential mechanism for reducing academic misconduct is to better 

inform students about the rationale behind assessments. Academic misconduct might 

be reduced if students ‘buy in’ to the reasons why specific assessments are utilised. For 

example, students might be less likely to engage in misconduct if they perceive the 

assessment to be fair, relevant, and sympathetic to other pressures on the student. 

More radically, academic misconduct might decline if students perceive that they have 

had some influence over the nature of the assessment. For example, students could be 

given a choice of alternative assessment types, or some influence over the setting of 
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submission deadlines. Such influence could be exerted at a whole-class or individual 

level.  

McCabe and Pavela (representing North America’s ‘Center for Academic Integrity’, 

1997), produced guidelines for higher education institutions, outlining how best to: 1) 

ensure that students receive an appropriate education regarding academic practice; 2) 

foster students’ understanding of the importance of academic integrity; and 3) deter 

students from engaging in academic misconduct. These ten principles provide a good 

summary of how this can be achieved, and are summarised in Table 1. 

1.2.4 ‘Training in Good Academic Practice’ Module at the University of St Andrews 

Providing academic integrity training for our students appears to be an integral part of 

the education offered at higher education institutions and is essential in helping our 

students develop an understanding of and appreciation for good academic practice. 

This view is supported by Bolin’s (2004) work which links academic dishonesty to the 

larger context of deviant behaviour and delinquency. Bolin’s findings suggest that 

cheating behaviour is well explained by a student’s lack of self-control, their perceived 

opportunity for cheating and the interaction of these two factors. Bolin also found an 

association between academic dishonesty and a student’s attitude toward dishonesty, 

a finding shared by Salter, Guffey and McMillan (2001). This work suggests that there 

are links between a student’s actual engagement in cheating and the student’s 

tolerance for cheating, their perception of whether or not the university accepts 

cheating, and the student’s level of cynicism. Bolin believes that student attitudes 

greatly influence ones engagement with cheating and he argues that attitudes can be 

altered more easily than personality traits. As such, Bolin recommends that an 

intervention be focussed on altering a student’s attitude towards dishonesty, by 

having honour codes in place that are visible to students and educating students that 

academic misconduct is not accepted within the institution.
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Table 1: Summary of the ‘Ten principles of Academic Integrity for Faculty’, as developed by McCabe and Pavela 
(1997, p.12) for the Center for Academic Misconduct (a consortium of approximately 200 higher education 
institutions across the U.S., Canada and Mexico) 

Ten Principles of Academic Integrity for Faculty 

Affirm the importance of academic 
integrity 

The key values of academia must be shared with 
students through their direct engagement with 
teachers. This includes ‘diligence, civility and honesty’. 

Foster a love of learning Maintain high academic standards so that students 
view work as ‘challenging, relevant, useful and fair’. 
This environment will bring about student 
commitment to good academic practice. 

Treat students as ends in themselves Treating students as individuals can result in respect 
for teachers, which in turn can bring about greater 
commitment to academic integrity.  

Foster an environment of trust in the 
classroom 

Respecting students and developing mutual trust (e.g. 
avoiding ‘arbitrary rules and trivial assignments’). 

Encourage student responsibilities for 
academic integrity 

Engaging students in promoting and protecting an 
environment of good academic practice within the 
institution. This will help to ensure that academic 
integrity is valued and dishonesty is punished. 

Clarify expectations for students Staff expectations regarding academic integrity must 
be transparent to students. Expectations should be 
included in module handbooks and also directly 
addressed in class by the teacher. 

Develop fair and relevant forms of 
assessment 

Effort should be made to ensure that assessment is 
fair, relevant, promotes learning and encourages 
creativity and active involvement with the task. 
Teachers should regularly evaluate and update 
assessment tasks. 

Reduce opportunities to engage in 
academic dishonesty 

Prevent opportunities where misconduct may become 
an option for a student: 1) ensure that policies 
regarding academic integrity are clear; 2) define 
expectations regarding collaboration and group work; 
3) manage the classroom effectively; 4) guarantee that 
tests and exams are carefully invigilated. 

Challenge academic dishonesty when it 
occurs 

It must be clear to students that the institution does 
value integrity and takes it seriously, by appropriately 
and consistently punishing offenders. 

Help define and support campus-wide 
academic integrity standards 

Students should be aware that there is a shared 
understanding and appreciation of good academic 
practice across the full institution, rather than 
academic practice being viewed or handled differently 
between faculties or schools. An institution wide policy 
on academic practice and a uniform approach to 
disciplining misconduct are key. 
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The University of St Andrews has a well-established honour code that incorporates a 

training element for students. It is compulsory for all new students joining St Andrews 

to complete and pass the ‘Training in Good Academic Practice’ (TGAP) module, which 

is based on the university’s ‘Good Academic Practice Policy’. This non-credit bearing 

online module makes the university’s expectations regarding academic practice visible 

to the student body and makes the university’s stance on academic honesty and 

integrity clear.  

TGAP begins with a general overview of academic integrity, explaining why it is valued 

within the academic community. The module then covers eight types of academic 

misconduct: plagiarism, falsification, false citation, multiple submission, misconduct in 

exams or class tests, aiding & abetting, coercion and contract cheating. TGAP provides 

students with a detailed description of what each type of misconduct is and explains 

why it is considered to be misconduct. Required readings are given for each type of 

misconduct and the module also provides guidance on how to avoid misconduct (e.g. 

how to paraphrase and quote correctly and how to take notes effectively). Students 

must complete a multiple choice quiz for each form of misconduct and a score of 100% 

must be achieved for each of the eight quizzes. Multiple attempts are permitted. Once 

100% has been achieved on every quiz, students are then required to take a single 

multiple choice exam that assesses their understanding of all forms of misconduct. The 

final exam consists of 20 multiple choice questions and students must achieve a score 

of 90% or higher in order to pass the TGAP module. Again, multiple attempts are 

permitted. The TGAP module should be completed and passed within the first three 

weeks of joining the university.  

The academic integrity training at St Andrews aims to have a positive impact on 

student’s perception of academic honesty, with the intention of moving attitudes 

towards the ‘no tolerance for misconduct’ end of the academic practice continuum. 

The TGAP module directly engages students with the honour code of the university, 

making academic integrity visible within the university culture, fulfilling the key 

objective of Bolin’s (2004) work.  
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1.2.5 Educating not just students, but also staff 

As illustrated above, academic literature powerfully highlights the importance of 

students developing a thorough and accurate understanding of academic integrity and 

academic misconduct. There is no question that educating students about this 

fundamental component of academia is a must for higher education institutions. 

Another crucial consideration, however, relates to staff and their understanding of 

these concepts. Are staff familiar with the university policy on good academic practice? 

Do staff know how to deal with cases of misconduct if they come across them? Are 

staff likely to act at all in these situations? Is there consistency between colleagues 

across the different university schools and departments in terms of how cases are 

dealt with (this is especially important when students take a range of courses across 

different subject areas)? These are important questions that need to be addressed, 

because if consistency does not exist across the institution, we cannot expect students 

to understand academic integrity and uphold good academic practice.   

Literature to date shows that many staff are unfamiliar with their institution’s policies 

on good academic practice and that they are unsure how to deal with a case of 

misconduct should it arise (Pickard, 2006; Simon et al, 2001). There appears to be 

reluctance from staff to follow their institutions policy when they observe cheating 

(Jendrek, 1989; McCabe & Trevino, 1993), with some staff stating that they prefer to 

deal with misconduct cases informally, on a one-to-one basis (Jendrek, 1989; Nuss, 

1984; Schneider, 1999; Simon et al., 2001; Wright & Kelly, 1974). A number of staff 

even admit that they do not apply any form of punishment if they do catch students 

engaging in academic misconduct (Busch & Bilgin, 2014). This has not gone unnoticed 

by students who often view staff as being more lenient, compared to their institution’s 

formal policy, when it comes to punishments for academic misconduct cases (McCabe 

et al., 2002).  

Academic staff report a number of reasons for why they do not actively police 

misconduct cases. Sometimes staff feel that they do not have the necessary evidence 

for a conviction (Busch & Bilgin, 2014; Simon et al., 2001), that the process is 
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cumbersome and too time consuming (Busch & Bilgin, 2014; Fishbein, 1993; D. L. 

McCabe, 1993; Schneider, 1999), or that the institution will not support their case 

(Busch & Bilgin, 2014; Schneider, 1999). Faculty have expressed a fear that students 

will no longer like them, and that students and staff may no longer view them as good 

teachers if they pursue a claim of academic misconduct against a student (Schneider, 

1999; Simon et al., 2001). There are also faculty who are concerned that they may 

ultimately be sued if they go through the formal channels of reporting a student 

(Schneider, 1999).  Additional explanations for why some staff are reluctant to get 

involved in cases of misconduct include being unfamiliar or uncomfortable with the 

formal processes (Simon et al., 2001), not being willing to give up control of the 

situation (Schneider, 1999), and simply feeling that it is not worth the aggravation or 

the anxiety (Schneider, 1999). Finally, some staff feel that actively controlling the 

academic integrity of students is not viewed as important by the institution, who 

would rather see efforts being put into research output (Li, 2015).  

When asked to rate the severity of different forms of misconduct, staff tend to rate the 

acts more seriously than their students do (Brimble & Stevenson-Clarke, 2005; de 

Lambert, Ellen, & Taylor, 2005; Duff, 1998; Franklyn-Stokes & Newstead, 1995; Roberts 

& Toombs, 1993; Roig & Ballew, 1994), and when asked to estimate the prevalence of 

misconduct, staff tend to underestimate how frequently students are cheating 

compared to both students’ estimates of prevalence (Brimble & Stevenson-Clarke, 

2005; Duff, 1998) and students’ actual self-reported rates of misconduct (Brimble & 

Stevenson-Clarke, 2005).  

Staff need to be educated about their institution’s stance on academic misconduct so 

that they know and agree to: 

1. what they expect of their students. This will help ensure that students get 

the same message and information from staff, not just within the same 

school or department, but also across the university; 
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2. what they expect of themselves. This includes having a shared 

understanding of how the different forms of misconduct are defined at 

their institution; and 

3. what their institutional policy is for dealing with cases of misconduct, 

thereby understanding the process that they must go through to report 

cases, and also understanding how the severity of a case is determined. 

1.2.6 Rationale for this study 

As summarised above, there is a body of research investigating the importance of 

educating students about good academic practice. Evidence from this research tells us 

that it is indeed important and that it will always be important to continue to look at 

the education we give our students regarding academic integrity and misconduct. This 

will help us to ensure that we are giving our students the best educational experience 

that we can. 

There is less research investigating the staff perspective. The research that does exist 

explores how staff deal with cases of academic misconduct and what their 

understanding is of their university’s policy. There is little work, however, considering 

what academic staff themselves view as good practice and misconduct and whether or 

not this view is consistent with the policy held by their institution. If views within the 

university community differ, either between academic schools or between individual 

staff, then it will be challenging for us to educate our students appropriately about 

something that is integral to the university’s educational experience. 

1.2.7 What we plan to do 

We will present participants with scenarios describing a variety of academic practices, 

and will ask participants to judge each scenario as either good practice, poor practice 

or academic misconduct. Four areas of academic misconduct, as defined in the TGAP 

Module, will be directly investigated in this study: aiding and abetting, multiple 

submission, contract cheating and plagiarism. 
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1.2.8 Aims 

This study will: 

• investigate undergraduate and postgraduate knowledge and understanding of 

what constitutes good practice, poor practice and academic misconduct by 

assessing how different scenarios of academic practice are judged (e.g. is there 

a consensus on what type of academic practice is portrayed in each scenario?). 

• investigate staff knowledge and understanding of what constitutes good 

practice, poor practice and academic misconduct; investigate whether staff are 

in agreement over how each scenario of academic practice is judged. 

• compare undergraduate, postgraduate and staff responses for each scenario to 

see the degree of agreement between these groups of participants as to what 

constitutes good practice, poor practice and academic misconduct. 

• identify the ‘grey’ areas of academic misconduct. Academic practice falls on a 

continuum from good practice to misconduct and we expect that the extreme 

ends of good practice and misconduct will be well understood. There are 

however less clear grey areas that fall between these two extremes and this 

study aims to identify the scenarios that fall in this area of uncertainty. The 

university can look at these scenarios and decide what their view is on each. 

We can then educate the staff and students at the University of St Andrews 

more fully, thereby bettering our understanding of good practice and 

ultimately improving the students’ educational experience at university.  
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1.3 Method 

1.3.1 Participants 

Participants were recruited from all academic staff (N=1073), postgraduate students 

(N=1657) and undergraduate students (N=6763) at the University of St Andrews. An 

invitation for participation was sent via email. For students this email was received 

directly from the Proctor, Vice Principal (Learning and Teaching) (see Appendix A) in 

the break between Semester 1 and Semester 2. For staff, the Proctor contacted 

Directors of Teaching (see Appendix B) in each School during Revision Week of 

Semester 1 (once teaching for the semester had concluded and before the exam 

period began). Directors of Teaching were asked to extend the invitation to academic 

staff members who currently were or who had previously been involved in teaching 

and assessment. A second ‘reminder’ email was sent from the Proctor to Directors of 

Teaching in Week 1 of Semester 2 (see Appendix C). In addition to the emails, 

advertisements for the study were posted in two online weekly newsletters, one for 

staff and one for students, from the week before Semester 2 commenced for a period 

of 8 weeks. Participation was voluntary. Consenting participants were entered into a 

draw to win one of five £25.00 Amazon vouchers. 

In total, 788 participants took part in the survey.  Participants who took between 0-2 

minutes to complete the survey were removed from the sample (n = 127) given the 

unlikelihood that considered answers could be provided within such a short 

timeframe. Responses from participants who took between 2-5 minutes to complete 

the survey were explored in more detail (n=57). Nineteen participants from this 

sample were removed because of a complete omission of responses (i.e. the ‘Next’ 

button was clicked on each page without first selecting a response).   The remaining 38 

participants did not complete the full questionnaire but had completed one or more 

subsections of the questionnaire. For these participants, the responses from the 

completed subsections were retained and analysed with the other responses from that 

relevant subsection only. Responses of participants who took longer than 5 minutes to 

complete the questionnaire were checked and it was found that 26 participants had a 
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complete omission of responses and 1 participant had a variance of zero across all 

their responses (i.e. the participant chose the same answer for every question). These 

27 participants were removed from the sample. The resultant sample size was 

therefore 615. 

As the current study sought to better understand student and staff views about good 

academic practice, the sample of 615 was then separated into three participant 

categories based on information provided by the participants. Groupings were: staff, 

postgraduate students, and undergraduate students. Thirty two participants did not 

provide information about their status within the university and as such their data 

were not included in subsequent analyses. This resulted in a final sample size of 583, 

categorised as follows: 

• Staff n = 135 (13% of the population)  

• Postgraduate Students n = 179 (11% of the population) 

• Undergraduate Students n = 269 (4% of the population) 

Variations in this sample size within the results section indicates that one or more 

participants did not answer a particular single question from the survey. 

1.3.2 Apparatus 

Qualtrics Survey Software was used to present the online questionnaire to participants 

and to record participant responses (see https://www.qualtrics.com/ and https://www.st-

andrews.ac.uk/utrec/guidelinespolicies/onlinesurveysandquestionnaires/). 

1.3.3 Materials 

• aiding and abetting (9 questions) 

• multiple submission (6 questions) 

• contract cheating (9 questions) 

• plagiarism (6 questions) 

In each of the questions, participants were presented with a scenario describing an 

example of academic practice and were asked to choose one of four possible 

https://www.qualtrics.com/
https://www.st-andrews.ac.uk/utrec/guidelinespolicies/onlinesurveysandquestionnaires/
https://www.st-andrews.ac.uk/utrec/guidelinespolicies/onlinesurveysandquestionnaires/
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responses to describe the scenario: ‘good academic practice’; ‘poor academic 

practice’; ‘misconduct’; ‘unsure’. 

Examples of scenarios included: for aiding and abetting, ‘You and your friend have a 

brainstorming session where you come up with a good structure for the essay, you 

then both take a note of that structure and go away and independently write essays 

based on that structure’; for multiple submission, ‘You use your previous essay as a 

starting point. You take some paragraphs from your previous essay and combine them 

with new parts that you have written from scratch’; and for contract cheating, ‘Using 

an internet company to improve the structure of your essay for a fee’ (see Appendix 

D). 

For the section on plagiarism, participants were presented with a paragraph taken 

from an article by Ziv (2015) discussing the role that music plays in everyday life. This 

paragraph was chosen because the content was readily accessible and not discipline 

specific. Participants were shown six alternative paragraphs that presented the 

information from the original paragraph in a variety of different ways. These 

alternative paragraphs were developed by the researcher (see Appendix D). 

1.3.4 Design 

This study utilized a mixed design. The classification variable was the participant’s 

status within the university: staff, postgraduate student, undergraduate student. The 

dependent variable was the judgement made by participants for each scenario: good 

academic practice; poor academic practice; misconduct; unsure. 

The order in which the four sections of the questionnaire were presented to 

participants was counterbalanced using a Latin Square. This ensured that each section 

of the questionnaire appeared equally in the first, second, third and fourth slot of the 

questionnaire (e.g., ABDC, BCAD, CDBA, DACB). Participants were randomly assigned 

to one of the four orders of presentation and upon examination of data at the 

completion of the study it was found that an equivalent number of participants 

completed the questionnaire in each of the four orders.  
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In addition to counterbalancing the order of sections in the questionnaire, the 

scenarios within each section were presented to participants in a random order. 

Randomisation was controlled within the Qualtrics programme. 

1.3.5 Procedure 

Participants were recruited via email and electronic newsletters as outlined above. 

Once participants consented to take part in the study they were able to access the 

online questionnaire. Participants completed the questionnaire in their own time; 

there were no time restrictions, but the time taken to complete each question was 

recorded so that the validity of responses could be monitored (e.g., to identify 

participants who immediately answered the question when it appeared on the screen, 

before they would have had time to read the question). Once participants had finished 

the questionnaire and received their online debriefing, they were provided with a link 

to access information sheets detailing the four areas of academic practice covered in 

the survey (see Appendix E). Participants were also asked if they would like to enter a 

prize draw. If they responded ‘yes’, participants were directed to a new survey where 

they could enter their email address. Using the second survey to collect personal 

details for the prize draw ensured that no connection could be made between the 

participant and their responses, guaranteeing that anonymity was ensured. 

1.3.6 Ethics 

Permission to conduct this study was granted from the University Teaching and 

Research Ethics Committee, University of St Andrews (Ref: PS11826; see Appendix F).  

1.3.7 Structure of the remainder of this chapter 

In the reports on each of the four areas of academic practice that follow, the structure 

is:  

• brief introduction including a definition of the type of misconduct, a report of 

prevalence rates and an account of the challenges faced with each type of 

misconduct 
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• results for each scenario 

• discussion of the specific findings  

The four areas of misconduct being tested in this study are: 

1. aiding and abetting 

2. multiple submission 

3. contract cheating 

4. plagiarism  

Each of these areas of misconduct are considered in isolation before finishing the 

chapter with an overall summary of main findings and recommendations.
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1.4 Aiding and Abetting 

1.4.1 Introduction 

What is Aiding and Abetting?  

It is challenging to find an agreed definition for the form of academic misconduct 

known as ‘aiding and abetting’. It is known by this term at the University of St 

Andrews, but this form of inappropriate practice is also labelled as ‘collusion’ or 

‘excessive/undue collaboration’ elsewhere (Ashworth et al., 1997; Barrett & Cox, 2005; 

Mahmood, 2009b; Perry, 2010; Sutherland-Smith, 2010, 2013; Sutton & Taylor, 2011). 

Aiding and abetting overlaps with other forms of misconduct and is often a component 

of other acts of inappropriate academic practice such as plagiarism and cheating 

(Sutherland-Smith, 2013). This can make it difficult to agree on a single definition of 

aiding and abetting. McGowan (2016) reviewed policies from a collection of 

international universities and found a variety of approaches to defining aiding and 

abetting. Some institutions provided a very detailed description, while others 

presented a single sentence definition. In addition, at some institutions specific 

examples of aiding and abetting were presented in place of a formal definition.  Finally, 

McGowan noted that a number of universities did not actually define aiding and 

abetting as a separate form of misconduct. Instead, examples of aiding and abetting 

were embedded within other defined areas of misconduct.  

From her review, McGowan (2016) identified three main themes relating to aiding and 

abetting:  

1) this form of misconduct is social in nature, requiring students to work together 

2) the collaboration between students is concealed  

3) the collaboration is likely to be deliberately dishonest 

Based on McGowan’s (2016) and Sutherland-Smith’s (2013) reviews, aiding and 

abetting will be defined in this thesis as a form of academic misconduct in which 

students engage in unauthorised, excessive or inappropriate collaboration in the 
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preparation and/or completion of assessed work and then one or more of them 

present the work as the product of their own individual efforts. 

Prevalence of Aiding and Abetting:  

Studies have attempted to estimate the prevalence of aiding and abetting of university 

students across a range of disciplines using self-report measures. Participants are 

asked whether or not they have engaged in specific forms of aiding and abetting. The 

two forms that are predominately investigated are: working together with a classmate 

on a piece of work, when it has been clearly stated that the work must be completed 

individually; and copying each other’s assignment work. 

High proportions of students across a range of countries have admitted working 

together on a piece of assessment when it was expressly stated that the work needed 

to be carried out individually. For example, studies carried out in the US (Hard et al, 

2006), New Zealand (de Lambert et al., 2006), and Australia (Brimble & Stevenson-

Clarke, 2005) all found that more than half of student participants acknowledged that 

they had collaborated with their peers when the work should have been completed 

independently. Likewise, research in Sweden has shown that 51% of natural, technical, 

and social science students have reported engagement in unauthorised collaboration 

(Trost, 2009), and 51% and 42% of IT undergraduate students from two Australian 

universities admitted to aiding and abetting (Sheard, Dick, Markham, Macdonald, & 

Walsh, 2002). In Rettinger and Kramer’s (2009) study of liberal arts and business 

studies students, 20% reported engaging in collusion. While the self-reported rates of 

aiding and abetting were lower than those found in the other above studies, Norton, 

Tilley, Newstead and Franklyn-Stokes (2001)  also found that a proportion (11%) of 

psychology students in the UK admitted to engaging in this form of academic 

misconduct. 

An issue with this research is the potential for social desirability bias in the self-

reported responses of participants. In an extensive study carried out by McCabe 

(2005), over 70,000 undergraduate students from the US and Canada were surveyed. 

From this large sample, 42% stated that they had worked jointly on an assignment with 
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a fellow student even though that assignment was presented to them as an 

independent piece of assessment. While McCabe’s work is still subject to the same 

concerns of any work relying on self-reported data, it is noteworthy that this work 

(which is based on such a large sample) also found high rates of this form of aiding and 

abetting, giving credence to the findings of other research in this area.  

In addition to large numbers of students reporting that they have worked on a piece of 

assessment with a peer when they know they should complete the work on their own, 

research also shows that large numbers of students admit to copying each other’s 

assignment work. This observation holds true across a variety of disciplines, and across 

a range of countries. 

For example, Yardley, Rodriguez, Bates and Nelson (2009) surveyed 273 recent 

graduates who had completed their psychology degree at an American university. 

These graduates were asked to comment on their experiences and observations of 

academic integrity during their time as a student. It was felt that recruiting alumni as 

participants could increase the credibility of the self-report data. Given the 

respondents were no longer within the university system, they may have been more 

likely to answer honestly because they may have felt safer admitting to misconduct.  

Results showed that 46% of participants admitted copying from other students, while 

57% admitted to allowing others to copy from their own work. Norton and colleagues 

(2001) focussed on third year psychology students from four different higher 

education institutions in the UK and found that 42% of respondents admitted to letting 

someone copy their work and 22% admitted to copying work from someone else.  

Natural-, technical- and social-science students from three Swedish universities were 

asked to report on their academic practice (Trost, 2009). Of the 322 undergraduates 

that participated, 55% indicated that they have copied work from another student 

with that student’s knowledge and 43% have allowed another student to copy their 

own work. Passow, Mayhew, Finelli, Harding and Carpenter (2006) investigated the 

rates of cheating by over 600 engineering students from 11 American higher education 

institutions and found that 73% of participants reported copying from other’s work. 
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Shifting focus to liberal arts and business studies students from a single university in 

the US, Rettinger and Kramer (2009) reported that 51% of participants had allowed 

someone to copy their work and 42% had reported copying someone else’s work. 

Finally, Lin and Wen (2007) surveyed over 2000 students from Taiwan and found that 

examples of aiding and abetting were the most common forms of misconduct in this 

sample. Findings revealed that 78% of students who completed the survey admitted to 

having copied someone else’s work at some stage during their studies, with 17% of the 

sample acknowledging that this was something that they had done ‘often’ while at 

university.   It was also found that 88% of participants had let their friends look at their 

work, with 23% admitting that this was a form of misconduct that they had ‘often’ 

committed. 

An interesting observation across these studies is the discrepancy between the 

reported rates of students copying their friends work compared to the rates of 

students allowing friends to copy from their work. Some of these differences could 

relate to ‘offenders’ seeking help from more than one classmate, or one classmate 

helping a number of students. In addition, it is important to consider the participants’ 

willingness to answer honestly given the sensitive nature of this topic and the recall 

abilities of the respondents (especially if students are being asked to recall their 

academic behaviour from previous years).  It may be more likely that students will 

clearly recall instances when they have been the one who has sought help from a 

classmate, rather than when they have offered to help a friend. Alternatively, even 

though recall may be more accurate for students who have sought help and ultimately 

copied a friend’s work, they may be less likely to report this compared to instances of 

helping others, because of the perceived severity of the offence when copying versus 

aiding.  Furthermore, a range of methodological factors are likely to complicate the 

interpretation of self-reported data. These include:  

• how and in what setting the questions are asked 

• the specific type of questions asked 

• the time delay between committing the acts and answering questions about them 



34 
 

Regardless of the discrepancies between studies in this area, it is clear that prevalence 

rates of aiding and abetting are high and warrant further investigation. 

Why is Aiding and Abetting a challenging area of academic practice? 

Carroll and Appleton (2001) sum up the challenges experienced in this area of 

academic practice when they say, “almost everyone has difficulty identifying where 

collaboration stops and collusion begins” (p.15). It is hard to define at what point 

collaboration has gone too far (Flint, Clegg, & Macdonald, 2006). This is especially true 

when students find themselves in learning environments that encourage peer work, 

but then have assessment that relies on the individual submission of pieces of work 

(Ashworth et al., 1997; Perry, 2010; Resnick, 1987; Sutherland-Smith, 2013). McGowan 

(2016) queries how continuous assessment can ever truly be an individual piece of 

work if students have worked together to any extent through the learning process. In 

line with this, researchers have argued that the written work of students should be 

recognised as being socially constructed given that this work is never done in isolation 

(Lunsford, 1993, 1996; Lunsford & Ede, 1994; Lunsford & West, 1996). This argument 

highlights how learning and the demonstration of knowledge can both be social in 

nature, and acknowledges this as a positive factor because this type of learning more 

closely relates to how individuals are expected to engage in the workplace and in 

society.  

Culwin and Naylor (1995, as cited in Barrett & Cox, 2005) describe a continuum of 

academic practice that moves from cooperation through to collusion, highlighting the 

point at which students can cross to the unacceptable end of the continuum (see 

Figure 1). 

In addition to the imprecise line that distinguishes collaboration from collusion, which 

is made more problematic for students to understand because they are required to 

shift between group and individual work, there are a number of other factors that also 

make aiding and abetting a challenging area of misconduct to define and monitor. 

Specifically: discipline; the internet; and the links between social learning and helping 

behaviour.  
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Research has shown that there are differences across disciplines in terms of how aiding 

and abetting is viewed and managed by different institutions (Borg, 2009; Flint et al., 

2006; Sutherland-Smith, 2013). For example, Borg (2009) found that lecturers in the 

law discipline focused on individual work and were unaccepting of any form of 

collaboration, upholding the strictest of rules regarding aiding and abetting. On the 

other hand, it was discovered that lecturers from the engineering discipline actively 

encouraged group work as a way of providing an environment that would closely 

resemble an engineer’s workplace. Lecturers in the engineering field accepted that, 

because of the collaborative nature of learning in their classes, there would 

undoubtedly be some overlap in students’ submitted work. If disciplines hold varying 

views on what constitutes aiding and abetting, as suggested by the work outlined 

above, it will be difficult for learning institutions to provide students (and staff) with a 

single all-encompassing definition of aiding and abetting that will apply to students, 

across all disciplines, equally. This is especially true in universities like St Andrews that 

strongly encourage early-years undergraduates to take a broad range of courses from 

across different parts of the university.  

 

 

Figure 1: Stages of peer involvement in the learning process, moving from acceptable to unacceptable 
practice (Culwin & Naylor, 1995, as cited in Barrett & Cox, 2005).  
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Many researchers highlight the increasing role that technology and the internet may 

play in both appropriate learning and some forms of misconduct such as aiding and 

abetting (Chapman et al., 2004; Conlin, 2007; Hensley et al., 2013; Hodgkinson, Curtis, 

MacAlister, & Farrell, 2016; Jordan, Neil, & Peterson, 2010; Kleiner & Lord, 1999; 

McMurtry, 2001; Rowe, 2014; Stephens, Young, & Calabrese, 2007; Sutton & Taylor, 

2011). Conlin (2007) argues that learning has become increasingly a more social 

process due to the ever evolving internet and the increased use of social media. 

Students are now more easily able to engage with peers through media such as 

Facebook groups and Twitter feeds, providing increased opportunities for sharing. 

McGowan (2016) suggests that the current digital era requires educators to view 

aiding and abetting in a different light. Students no longer need to be face-to-face in 

order to engage in unacceptable, excessive collaboration. McGowan surmises that 

“students do not need to meet in person or even know each other personally to 

collaborate or collude” (p. 230). As the use of the internet and social media increases, 

the opportunity for sharing increases, and so too does the risk of collusion. 

Aiding and abetting will always be a challenging area of misconduct due to the social 

norms of working together and the desire to help a friend (Ashworth et al., 1997; 

Briggs, Workman, & York, 2013; Sutton & Taylor, 2011). It is not unusual for students 

to form their own study groups or to find peers that they can work well with to discuss 

content covered in classes (McGowan, 2016). In fact, students are often encouraged to 

talk about concepts and ideas with their classmates and this collaborative approach 

can have very positive effects on learning (Boud, Cohen, & Sampson, 1999; Scager, 

Boonstra, Peeters, & Vulperhorst, 2016). However, if students are comfortable working 

with their peers, both inside and outside of the classroom, then it is not entirely 

unexpected that this established relationship will continue over into situations such as 

the planning and writing of assessed pieces of work, thereby moving from positive 

practice to misconduct (McGowan, 2016). In addition, research looking into the 

reasons why students cheat finds that many students who report that they have 

engaged in academic misconduct state that it was because they wanted to help their 

friend (Ashworth et al., 1997; Franklyn-Stokes & Newstead, 1995; Sutton & Taylor, 
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2011). Due to the social nature of these factors, there is an overlap between 

interacting and learning with peers, being loyal to and helping peers and excessive 

collaboration. It is therefore not surprising that aiding and abetting is a common form 

of misconduct with such high rates observed in higher education institutions. 

Aiding and Abetting, as defined by the TGAP Module, University of St Andrews: 
 

…a form of academic misconduct in which a student provides any form 
of assistance to a fellow student which enables the fellow student to 
have an unfair advantage over his/her peers.  Aiding and abetting can 
include, but is certainly not limited to:  

• collusion with another student during an examination or class test 
• providing one's own work that could be submitted for marking (either 
an entire piece of work or a part) 
• providing material gained from some other source including the 
unauthorised distribution of recorded material 
• writing an essay for a student (either an entire essay or part of an 
essay) 

 

The assistance provided is most commonly in the form of written work, 
including, but certainly not limited to, the sharing of: 

• previously submitted essays 
• previously submitted lab reports 
• past exams 
• student-developed computer programs and assignments 
• maths or science data and analysis 
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1.4.2 Results 

 

Before being presented with the aiding and abetting scenarios, participants were given the 
following information:  

“The following scenarios describe a course assessment where you have been asked to write an 
essay on a particular subject. Your friend is in the same class and has the same assignment.” 
 

Scenario 1: “You and your friend both go to the library to find useful research 
material; every time you each find useful material you photocopy it once 
for yourself and once for your friend.” 

 

More than 70% of all undergraduates, postgraduates and staff members rated this scenario 

as an example of good academic practice (see Table 2 and Figure 2). Between 15-20% of 

participants described this scenario as poor practice. Very few participants (<5%) rated 

Scenario 1 as misconduct or were unsure how to rate this scenario. Compared to 

postgraduates and staff, a slightly higher proportion of undergraduate students rated this 

scenario as either poor practice, misconduct or were unsure how to rate it.  
 

Table 2: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 1, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 191 (71%) 55 (20%) 11 (4%) 12 (5%) 269 
Postgraduate 141 (79%) 30 (17%) 4 (2%) 4 (2%) 179 

Staff 107 (79%) 22 (16%) 2 (2%) 4 (3%) 135 

Total 439 107 17 20 583 1 
 

 

Figure 2: Bar chart showing the percentage of participant responses (good, poor, 
misconduct or unsure) for Aiding and Abetting Scenario 1, as a function of position held 
within the university (undergraduate, postgraduate, or staff). 

                                                      
1 Sample sizes for the 9 scenarios in the aiding and abetting section range from 579-583. A sample size of 583 
indicates that all participants answered that specific question. Any sample sizes below 583 represent cases 
whereby one or more participants failed to answer that specific question. 
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Scenario 2: “You ask your friend if you can please read their essay because you are 
not sure where to start. After reading their essay you make a few notes 
about the key points they made and hand the essay back. You then 
begin researching for your essay using these notes as a guide.” 

 

Results for Scenario 2 suggest that participants were less clear regarding how to rate 

this scenario compared to Scenario 1. The majority of responses fell within either the 

good academic practice (30-45%) or the poor academic practice (40-45%) categories 

(see Table 3 and Figure 3). This pattern of response was seen for all three categories of 

participants, though undergraduates were less likely to rate this scenario as good 

practice and more likely to rate it as poor practice compared to postgraduates and staff. 

Undergraduates were also more likely to rate this scenario as misconduct (19%) 

compared to postgraduates (12%) and staff (8%).  Few participants (5-8%) indicated that 

they were unsure how to rate this scenario.  

Table 3: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 2, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 83 (31%) 119 (45%) 52 (19%) 13 (5%) 267 

Postgraduate 68 (38%) 76 (42%) 21 (12%) 14 (8%) 179 

Staff 61 (45%) 54 (40%) 11 (8%) 9 (7%) 135 

Total 212 249 84 36 581 
 

 

Figure 3: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Aiding and Abetting Scenario 2, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 3: “You notice your friend’s essay sitting on the table and read it without 
asking. With their essay fresh in your mind you start writing yours.” 

 

Results for Scenario 3 showed that participants agreed that this scenario was not an 

example of good practice with very few participants choosing this option (see Table 4 and 

Figure 4). Responses were however split across the two main categories that bridge the 

link between acceptable, albeit poor, practice (49-54%) and unacceptable misconduct 

(41-47%). Responses were similar across all three participant groups.  

 

Table 4: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 3, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 6 (2%) 131 (49%) 126 (47%) 6 (2%) 269 

Postgraduate 3 (2%) 94 (53%) 74 (41%) 8 (4%) 179 
Staff 2 (1.5%) 73 (54%) 56 (41.5%) 4 (3%) 135 

Total 11 298 256 18 583 

 

 

Figure 4: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Aiding and Abetting Scenario 3, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 4: “You and your friend have a brainstorming session where you come up 
with a good structure for the essay, you then both take a note of that 
structure and go away and independently write essays based on that 
structure.” 

 

The majority of undergraduates, postgraduates and staff members rated Scenario 4 as 

an example of good practice (67-76%; see Table 5 and Figure 5). Between 13-27% of 

participants rated this scenario as poor practice. Undergraduates were more likely to 

make this judgement compared to postgraduates and staff members. Very few 

participants rated this scenario as misconduct or were unsure how to rate it (≤6%). 

 

Table 5: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 4, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 178 (67%) 71 (27%) 9 (3 %) 9 (3%) 267 
Postgraduate 127 (71%) 38 (21%) 8 (5%) 5 (3%) 178 

Staff 102 (76%) 17 (13%) 8 (6%) 7 (5%) 134 

Total 407 126 25 21 579 

 

 

Figure 5: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Aiding and Abetting Scenario 4, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 5: “You are having a hard time writing your essay so you ask your friend 
to please email theirs to you so that you can get some ideas. You adapt 
this electronic version. You keep the order of the ideas the same but 
replace the writing with content that you have investigated and written 
on your own.” 

 

As with Scenario 3, the majority of participant responses for Scenario 5 fell into the two 

main categories that bridged the link between acceptable and unacceptable practice 

(see Table 6 and Figure 6). Approximately half of the participants rated this scenario as 

misconduct, while 34-42% of participants rated this scenario as an example of poor 

practice. The majority of participants agreed that this scenario did not represent an 

example of good practice, with between 5-7% of participants choosing this response, 

and very few participants were unsure of how to rate this scenario (≤5%).  

 

Table 6: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 5, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 18 (7%) 106 (39%) 137 (51%) 7 (3%) 268 
Postgraduate 13 (7%) 61 (34%) 97 (55%) 7 (4%) 178 

Staff 7 (5%) 56 (42%) 65 (48%) 7 (5%) 135 

Total 38 223 299 21 581 

 

 

Figure 6: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Aiding and Abetting Scenario 5, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 6: “You are having a hard time writing your essay so you ask your friend 
to please email theirs to you so that you can get some ideas. You 
adapt this electronic version, keeping a small amount of the original 
content and then adding your own content to it.” 

 

The majority of undergraduates (85%), postgraduates (84%) and staff members (79%) 

rated Scenario 6 as an example of misconduct (see Table 7 and Figure 7). Between 13-

21% of participants rated this scenario as poor practice, with more staff choosing this 

category compared to undergraduate and postgraduate students. Very few students 

rated this scenario as good practice (≤1%) or were unsure how to rate this practice 

(<2%). No staff members rated this scenario as good practice and no staff members 

were unsure how to rate this scenario. 

 

Table 7: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 6, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 3 (1%) 35 (13%) 229 (85%) 2 (1%) 269 

Postgraduate 1 (0.5%) 25 (14%) 149 (84%) 3 (1.5%) 178 

Staff 0 (0%) 28 (21%) 107 (79%) 0 (0%) 135 

Total 4 88 485 5 582 

 

 

Figure 7: Bar chart showing the percentage of participant responses (good, poor, misconduct or unsure) 
for Aiding and Abetting Scenario 6, as a function of position held within the university (undergraduate, 
postgraduate, or staff). 
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Scenario 7: “Your friend shares their essay with you and says it is fine for you to 
refer to it while you are writing your own.” 

 

A broad range of responses were seen for Scenario 7. A preference was shown for 

either a judgement of Poor Practice (42-57%) or Misconduct (19-42%), while 8-14% of 

participants believed this scenario represented good practice (see Table 8 and Figure 

8). Interestingly, 6-10% of participants were unsure how to rate this scenario; the 

highest use of the ‘unsure’ rating across all nine aiding and abetting scenarios 

suggesting this scenario brings with it the most uncertainty across all three 

participant groups.  

Responses also show a mismatch between staff and student views. Staff ratings of 

this scenario differed from undergraduate and postgraduate student ratings in that a 

greater percentage of staff rated this scenario as good or poor practice compared to 

students, while a smaller proportion of staff rated this scenario as misconduct 

compared to students.  

Table 8: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 7, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 21 (8%) 117 (44%) 114 (42%) 17 (6%) 269 

Postgraduate 22 (12%) 75 (42%) 67 (37.5%) 15 (8.5%) 179 
Staff 19 (14%) 77 (57%) 26 (19%) 13 (10%) 135 

Total 62 269 207 45 583 
 

 

Figure 8: Bar chart showing the percentage of participant responses (good, poor, misconduct or unsure) 
for Aiding and Abetting Scenario 7, as a function of position held within the university (undergraduate, 
postgraduate, or staff). 
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Scenario 8: “You are having a hard time writing your essay so your friend 
emails you their copy and says it is fine to use it if you need to. 
You then submit the essay unchanged as your own.” 

 

An overwhelming majority of undergraduates, postgraduates and staff members 

agreed that Scenario 8 represented an example of academic misconduct (≥98%; see 

Table 9 and Figure 9). Very few participants (≤1%) rated this scenario as either good 

practice or poor practice or were unsure how to rate Scenario 8. 

 

Table 9: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 8, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 1 (0.5%) 4 (1%) 263 (98%) 1 (0.5%) 269 

Postgraduate 1 (0.5%) 1 (0.5%) 175 (98.5%) 1 (0.5%) 178 

Staff 1 (1%) 2 (1%) 131 (98%) 0 (0%) 134 
Total 3 7 569 2 581 

 

 

Figure 9: Bar chart showing the percentage of participant responses (good, poor, misconduct or unsure) 
for Aiding and Abetting Scenario 8, as a function of position held within the university (undergraduate, 
postgraduate, or staff). 

 

  

0

10

20

30

40

50

60

70

80

90

100

Good Poor Misconduct Unsure

P
e

rc
en

ta
ge UG

PG

Staff



46 
 

Scenario 9: “You notice your friend’s essay sitting on the table, copy it and 
submit it as your own.” 

 

As with Scenario 8, the overwhelming majority of participants (≥99%) agreed that this 

scenario represented an example of academic misconduct (see Table 10 and Figure 

10). No participants rated this scenario as poor practice or were unsure how to rate it 

and only 0.5% of undergraduates and 1% of postgraduates rated Scenario 9 as good 

practice. 

 

Table 10: Frequency (and percentage) of participant responses across the four possible answers for Aiding and 
Abetting Scenario 9, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 1 (0.5%) 0 (0%) 268 (99.5%) 0 (0%) 269 

Postgraduate 1 (1%) 0 (0%) 177 (99%) 0 (0%) 178 

Staff 0 (0%) 0 (0%) 134 (100%) 0 (0%) 134 

Total 2 0 579 0 581 

 

 

Figure 10: Bar chart showing the percentage of participant responses (good, poor, misconduct or unsure) 
for Aiding and Abetting Scenario 9, as a function of position held within the university (undergraduate, 
postgraduate, or staff). 
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1.4.3 Discussion 

An interesting range of responses was seen when participants were asked to rate 

scenarios within the area of aiding and abetting. As predicted, there were some 

scenarios falling at the extreme ends of the academic practice continuum that showed 

a clear majority rating. However, a number of the scenarios showed participant views 

being split across the acceptable and unacceptable border of academic practice, with 

no clear consensus being evident. These results suggest that participants do not always 

share the same views as to what constitutes acceptable help from a friend, and it is 

important to note that this applies across all three participant groups: undergraduates, 

postgraduates and staff. These findings also highlight a diversity of views rather than 

participants simply being unsure how to rate scenarios, as very few respondents 

selected the ‘unsure’ response category.  

Let us first look at scenarios where participant groups were in agreement that the 

activities described in each scenario fell at the unacceptable end of the continuum. All 

subgroups of participants agreed that copying your friend’s piece of work in full and 

submitting it as your own represented academic misconduct, regardless of whether 

your friend willingly gave you their essay to look at (Scenario 8, see Figure 9) or you 

looked at it without your friend’s knowledge (Scenario 9, see Figure 10). Likewise, 

there was agreement that adapting a friend’s piece of work, whereby some content 

was retained while some new content was added, also represented misconduct 

(Scenario 6, see Figure 7). These three scenarios are all consistent with the definition 

of academic misconduct as defined by the TGAP module. The consensus reached for 

these scenarios could indicate that the TGAP module is effective in presenting this 

information clearly to students. It could also be that such extreme instances of 

misconduct, as defined in these scenarios, are generally well understood as morally 

and ethically wrong, regardless of whether or not a training module has been 

completed. What these findings do confirm for us is that this extreme end of the 

academic continuum is well understood by students and staff alike.   
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The participant responses for Scenarios 8 and 9 add validity to the findings of this 

study. These are two scenarios that we viewed as clear examples of misconduct. The 

unanimous agreement across participants of misconduct for these two scenarios 

suggests that participants were not confused by the questions or by what was 

expected of them in the study and also suggests that participants were answering 

questions consistently and not randomly. 

It should be noted that Scenario 9 does not technically represent aiding and abetting. 

For an act to be defined as aiding and abetting it must include a social element. In 

Scenario 9 however, a student looks at their friend’s work without their friend’s 

knowledge and as such the social aspect of the act is not present. We would argue that 

it is still important to include examples such as Scenario 9 in this section of the study. If 

scenarios are to properly frame the continuum of academic practice, then those 

scenarios defining the extreme ends of this continuum must work at or just exceed the 

parameters they seek to measure. The measure then represents a progression across 

the continuum from near agreement of responses at the extremities (as seen with 

Scenario 9) to a broader spread of responses towards the centre.  

At the other end of the spectrum, the majority of participants felt that going to the 

library with a friend to search for literature together, and then sharing the findings of 

your search (Scenario 1, see Figure 2), was an example of good academic practice.  It is 

important to note an issue regarding the clarity of Scenario 1.  In this scenario it was 

not explicitly stated that the sharing of resources was a reciprocal process with both 

friends contributing to it, which was the intended meaning of the scenario. Had 

participants felt that the sharing of material was carried out by only one member of 

the party then they may have questioned whether this really did represent good 

practice.  With the clarity of the example improved we may have seen even more 

responses in the good practice category.   

This oversight in the expression of Scenario 1 does raise some interesting questions. 

How would participants view these two alternate versions of Scenario 1? Would ‘equal 

participation’ in this activity be viewed as essential for it to be considered good 



49 
 

practice? If the friends do not participate equally, and this is not seen as good practice, 

how would this then be classified? According to TGAP, aiding and abetting is “a form of 

academic misconduct in which a student provides any form of assistance to a fellow 

student which enables the fellow student to have an unfair advantage over his/her 

peers.” It could be argued that sharing resources with a student, who is expected to 

gather those resources on their own, could provide that student with an unfair 

advantage over peers. However, when you look at the examples of aiding and abetting 

detailed on the TGAP module they are more extreme, including the act of sharing your 

written essay with your friend, either in full or in part. Sharing a collection of published 

articles with a friend, which your friend must then read in order to incorporate the 

relevant information into their own essay, seems very different from sharing an actual 

essay. Perhaps based on this contrast, poor practice would be the most appropriate 

classification for this form of help. Moving forward it will be important for the 

university to consider scenarios such as this one and, as an institution, determine how 

such a case would be classified. That decision must then be communicated to students 

and staff to help develop a shared understanding. 

Scenario 4 describes a situation where you meet with a friend to brainstorm and jointly 

work out the structure of an essay before going away to work on it independently. The 

main response to this example was also one of good academic practice (see Figure 5). 

Whilst the consensus across all three participant groups was good practice, staff 

appeared to be more in favour of this practice compared to undergraduate students, 

with approximately a quarter of undergraduates describing this practice as poor. This 

mismatch should be addressed because it potentially means that a number of students 

are missing out on the positive aspects of peer collaboration as they view it as 

inappropriate, when in fact the majority of staff view it as beneficial.  

The remaining scenarios (2, 3, 5 and 7) showed more varied responses from 

participants. In Scenario 2 a friend has lent you their essay for you to have a look at. 

You take notes from your friend’s essay, hand it back, and begin to work on your own 

essay. The majority of responses fell on the acceptable side of the academic practice 

continuum, with responses split fairly evenly between good and poor practice (see 
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Figure 3). It had been predicted that responses would fall more toward the 

unacceptable end of the continuum because this practice has the potential to 

advantage one student over their peers, and as such fits with TGAP’s definition of 

aiding and abetting. In this situation one student has essentially been provided with a 

‘template’ of how to write their essay and given the opportunity to make notes. Details 

were not provided as to what notes were taken and perhaps this information would 

have influenced the classification of Scenario 2.  As with Scenario 4, it was the 

undergraduate students who were more conservative in their classification of Scenario 

2, with more of their responses falling in the poor practice and misconduct categories 

(e.g., nearly 20% of undergraduates rated this scenario as misconduct compared to 8% 

of staff, see Table 3). 

Scenario 3 described a situation where once again you read someone else’s work 

before writing your own essay, but this time without the writer’s permission. 

Responses were split approximately half and half between the poor practice and 

misconduct categories (see Figure 4). This finding suggests that participants do not 

think it is good practice to look at someone’s work without their consent. However, a 

number believe it falls on the acceptable end of the spectrum by labelling it as poor 

practice rather than misconduct. Such a response indicates that these participants feel 

that this act does not warrant any disciplinary proceedings. It is not clear from the 

TGAP module what view is held by the university regarding this particular scenario.  

Given that participants hold quite polar views regarding this situation, it is essential for 

the university to clarify how such an act is viewed. The TGAP module should then be 

updated accordingly with the aim of promoting a shared understanding across both 

staff and student bodies.  

There are two additional points to consider here. First is acknowledging that, as with 

Scenario 9, Scenario 3 is not defined as aiding and abetting as the student takes their 

friend’s work without their friend’s knowledge, thereby removing the social element of 

the act. We would argue that this is still important to include in this section of the 

study as it does help us to represent the full continuum of aiding and abetting by 

moving slightly past the boundaries. An additional point for consideration is the 
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differentiation of academic and non-academic misconduct. Academic misconduct is 

about deceiving the examiners, while non-academic misconduct brings the university’s 

integrity and reputation into question.  We believe that Scenario 3 has elements of 

both types of misconduct by misrepresenting knowledge of a topic to your teacher 

(academic misconduct) and by potentially stealing your friend’s ideas by looking at 

their work without their consent (non-academic misconduct). The same could also be 

said for Scenario 9 which includes elements of both academic and non-academic 

misconduct. 

Scenario 5 involves the adaptation of an electronic copy of your friend’s essay that 

they have willingly sent to you. You keep the original structure of the essay but replace 

the content with work that you have investigated and written on your own. The 

majority of responses for Scenario 5 fell in either the poor or misconduct categories 

(see Figure 6). Once again we are presented with a situation where there is a large 

consensus that this scenario does not represent good practice, but there is a division 

across all participant groups regarding whether this scenario is acceptable, albeit poor, 

practice or whether it would be punishable under the University’s misconduct remit. 

Given that the TGAP module describes aiding and abetting as a situation where a 

student gains an unfair advantage over their peers, we would have anticipated a 

higher number of ‘misconduct’ rulings for this scenario. This scenario highlights 

another grey area of academic practice that needs to be addressed by the university so 

that members of the community know how cases like this should be viewed. 

Something worth considering in this case is the distinction between actively engaging 

in the development of ideas with a friend versus passively taking the ideas from 

someone else and the role that this difference may play in a misconduct ruling.  

Scenario 6 also involves the adaptation of an electronic version of your friend’s essay 

that they have willingly sent to you. However, rather than just keeping the structure 

and replacing the content as is described in Scenario 5, Scenario 6 presents a situation 

whereby some of the content is kept in its original form and some content is replaced 

with new work. There is an interesting comparison to be made here between 

Scenarios 5 and 6.  For Scenario 6 there was a majority ruling by all participant groups 
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that this was an example of misconduct, with approximately 80% of participants 

choosing the misconduct rating. This represents quite a shift in participant views from 

Scenario 5, where approximately 50% of the participants chose the misconduct rating. 

This finding suggests that participants may be placing a greater emphasis on content 

over structure. That is, if the content is copied then it is a problem and it would be 

treated as misconduct. However, if the structure is copied then it is not good practice, 

but there is uncertainty as to whether or not it is misconduct. This differential 

treatment of content and structure needs to be further explored. From a teaching 

point of view it could be argued that learning how to structure your essay to create a 

clear story that flows from one point to the next is as an important skill as knowing 

how to produce content (e.g., read, synthesize and report previous work in your own 

words). By treating content and structure differently in terms of good academic 

practice, a message is potentially being sent that content is more important than 

structure. This is a point that should be addressed and debated by the university and 

depending on the results of this discussion the TGAP module should be updated to 

make the viewpoint of the university clear.  

In the remaining scenario, a friend shares their essay with you and says you can refer 

to it when you are writing your own essay (Scenario 7). Results showed quite a spread 

of participant responses across the acceptable and unacceptable continuum of 

academic practice, and this range of reactions was seen within all three participant 

groups (see Figure 8). While all participant groupings were represented in the four 

possible response categories, staff were overall more likely to use the good or poor 

practice ratings, while students were more likely to choose the misconduct rating. It 

could be that students are more cautious when deciding on the academic integrity of 

an action, while staff are more lenient, perhaps giving the benefit of the doubt to the 

situation and assuming that information from the friend’s essay has been used in an 

appropriate way (if there is in fact an appropriate way).  

In addition, Scenario 7 saw the highest use of the unsure category compared to the 

other eight scenarios in the aiding and abetting section of the study. Of particular note, 

10% of staff selected the unsure option for Scenario 7 (see Table 8). Given how aiding 
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and abetting is defined in the TGAP module, it could be argued that having a friend’s 

essay to look at while you write your own essay gives you an unfair advantage over 

your peers. If this assumption holds true then you could fairly rate this scenario as an 

example of misconduct. The results for Scenario 7 however show a much more varied 

response, demonstrating a lack of consensus both within and between participant 

groupings suggesting, that a ruling for this scenario is not clear cut.  Again, the 

University will need to look at scenarios such as this to determine whether or not 

sharing work with peers is an acceptable form of academic practice. 

Scenario 7 was written with the assumption that participants would rate the act of a 

student giving a friend their essay. However it may be that participants were also 

considering what happened after the essay was given to the friend. If that is the case, 

then it was perhaps difficult for participants to judge this scenario based on the 

information provided in the description. It was not clearly stated how the friend’s 

essay was used and it could have potentially been used in a variety of ways (e.g. the 

essay was looked at on a single occasion as an initial guide before writing commenced, 

or the essay was referred to throughout the writing process with ideas for structure 

and content taken from the essay). The diverse spread of ratings given by participants 

could suggest that how the friend’s essay was used is critical in determining how the 

act is classified. Overall, this scenario and the associated participant uncertainty that 

has come with it, highlights the difficultly of making a judgement about the academic 

integrity of different practices. These observations show that defining good academic 

practice is not straight forward; it needs to be contextualized, as the specific details of 

individual cases can play an integral part in an academic misconduct ruling.  

In summary, the findings of this study suggest that while the extreme ends of the 

academic practice continuum are well understood, there are many aiding and abetting 

scenarios that fall within a grey area between these two extremes. These observations 

support a large body of work concluding that there is a lack of agreement across both 

student and staff bodies as to what constitutes aiding and abetting (e.g. Barrett & Cox, 

2005; Mahmood, 2009b; McGowan, 2016; Sutton & Taylor, 2011; Yeo, 2007).  



54 
 

The findings in this study make it clear that aiding and abetting is one area of academic 

practice that must be addressed within the university community, so that both 

students and staff can have a shared understanding of what is acceptable and 

unacceptable. Specifically, it is recommended that the University clarify how these 

practices would be classified on the academic practice continuum, and provide 

transparency on any penalties that would apply: 

• Is there such a thing as ‘appropriate support’ from a friend when completing 

assessed work? If so, what type of support is appropriate or acceptable?  

• Can a student work together with peers to collect information in the planning 

stages for a piece of assessment? Would a ruling be influenced by the level of 

engagement of the peers (e.g. all peers contribute equally to the process versus 

having one or more peers contribute less)? 

• Is it acceptable to read a peer’s piece of work before beginning your own? If it 

is acceptable to do this, can you make notes (mental or written) about your 

peer’s work to help guide your own writing? Can you copy the structure that 

your peer has used? Can you copy the content that your peer has written? 

Does the proportion of the work copied influence whether or not it is 

considered an acceptable act? 

• Would rulings change for situations where you have your friend’s permission to 

read their work, versus situations where your friend is unaware that you are 

reading their work? 

The above questions present cases from the current study that fall within the grey area 

between acceptable and unacceptable practice. The University should identify the 

point at which acceptable practice becomes unacceptable and they should consider 

developing specific exemplars that fall on either side of the boundary to help make the 

distinction clearer. Understanding that it may not be possible to identify a single, 

‘tipping’ point where practice becomes misconduct, the University should work 

towards at least reducing the grey area. The TGAP module should be updated 

accordingly, making the University’s views clear. These decisions must also be 

communicated to university teaching staff to ensure cohesion throughout the 
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university community. At the same time, there must be care taken that removal of 

ambiguity does not lead to a reduction in academically valuable collaboration. If 

carefully handled, removal of ambiguity should give students more confidence to 

engage in good social learning practices.  

Aiding and abetting is the most commonly reported form of academic misconduct 

across a diverse range of subject areas and countries (e.g. Lin & Wen, 2007; McCabe, 

2005; Norton et al., 2001; Rettinger & Kramer, 2009; Trost, 2009). Given the lack of 

consensus that was reached by our participants for four of the nine scenarios with 

which they were presented, it is perhaps not surprising that levels of misconduct in 

this area are high. Our results suggest that students and staff are unclear how to rate a 

range of scenarios. Given the apparent lack of clarity in this area of academic practice 

it is possible that some students engage in unacceptable academic practice 

inadvertently, because they are not aware that the act may be viewed as misconduct. 

In addition, given how varied staff responses were, it is also possible that students 

seeking advice about acceptable and unacceptable practice may receive conflicting 

guidance depending on which staff member they ask.  

Another factor to consider is the delicate balance between collaboration, as an 

essential and effective way to have students engage with the learning process, and 

aiding and abetting, where collaboration has been taken too far (Carroll & Appleton, 

2001; Ginsburg-Block, Rohrbeck, & Fantuzzo, 2006; McGowan, 2016; Sutherland-

Smith, 2013; Tinker, Buzwell, & Leitch, 2012; Velliaris, 2015). What makes this factor 

even more complicated is that universities find themselves placing students in more 

situations in the classroom that promote group work, in line with the demands of 

future employers. This is the result of the increased expectation that, in addition to 

providing students with the necessary academic experience, universities must also 

help students to develop a range of general transferrable skills, in order to prepare 

them for the workplace (Sutton & Taylor, 2011). One of the key skills required by 

employers is that graduates possess the ability to work in teams (e.g. Lowden, Hall, 

Elliot, & Lewin, 2011). Given the current climate within the higher education sector, 

where we aim to equip our students with these necessary transferrable skills, it is likely 
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that students will find themselves in a difficult situation where they are required to 

work alongside their classmates, but at the same time avoid possible instances of 

aiding and abetting by not relying too heavily on their peers. Challenges will also exist 

for staff as they try to find the right balance between developing curricula that 

encourage and promote team work, while at the same time relying on forms of 

assessment that predominately fall at the individual level and therefore ultimately 

discourage peer engagement (Sutherland-Smith, 2013). Perhaps this tension between 

academic assessment and preparation for the workplace is increasing the grey areas of 

aiding and abetting, resulting in this greater level of uncertainty among staff and 

students who appear to be unclear as to what constitutes acceptable help from a 

friend.  

Finally, if it is an inescapable feature of the social nature of human beings to help and 

support our friends and colleagues (Ashworth et al., 1997; McGowan, 2016; Perry, 

2010), then aiding and abetting will always be a contentious issue. This only 

strengthens the need for clearer guidelines from the University.  

In light of the findings of the current study, and previous work completed in the field, 

there are a number of suggestions for strengthening the precision with which aiding 

and abetting is defined and subsequently addressed at the University of St Andrews. 

Firstly, the TGAP module’s definition of aiding and abetting includes the word ‘unfair’ 

and we would argue that this is not an appropriate term to use. What does ‘unfair’ 

really mean and how can we measure the level of fairness, or determine at which point 

an act becomes unfair? This is an ambiguous term that could be interpreted differently 

by faculty and students alike, and as such this term only adds to the lack of clarity 

regarding the practice of aiding and abetting.  Instead of looking at this form of 

misconduct as a measure of the advantage one has over their peers, it might be more 

appropriate to think of aiding and abetting in terms of an act whereby a student 

presents work to their examiner that is a misleading representation of their actual 

level of knowledge, understanding and ability regarding a certain topic, because of the 

support they have received from a friend. Points to consider include: whether a 



57 
 

student’s submitted work is a falsification of the student’s capabilities; whether the 

markers have been deceived; and whether the deception was intentional. Although 

this new approach to defining aiding and abetting is not without its difficulties, it may 

be a concept that is more easily understood by students: that is, answering the 

question, ‘have I received too much help from my friend when I wrote this 

assignment?’ is difficult to answer compared to ‘does this assignment accurately 

represent what I understand about this area of work?’. If a student has received help 

from a friend to complete an assignment, but at the completion of the assignment the 

student is still unsure about the content, then it could be argued that the student is no 

longer submitting work that accurately reflects their understanding, but instead 

represents an over reliance on their friend to help them.  

In addition, it may be that an acknowledgements section is an under-utilised part of 

student assessments. Students should be encouraged to acknowledge any appropriate 

support they have received from other parties (e.g. as received in Scenarios 1 and 4). 

However, critical to this endeavor is that students and markers must agree on what is 

appropriate support. Such a move would be in line with the growing trend in academic 

journals to require that the contributions of different authors to the finished work is 

made explicit.  

Finally, it might be more important for educators to focus on helping their students 

recognise academic misconduct generally, rather than focussing on the labels given to 

subsections of misconduct. Labels are only useful if they help achieve the overall aim 

of teaching students how to avoid misconduct. For example, in order for this study to 

properly frame the academic practice continuum, the scenarios defining the extreme 

ends of aiding and abetting have worked just beyond the parameters they seek to 

measure. In this case Scenarios 3 and 9 do not technically represent aiding and 

abetting but they do however represent academic misconduct generally and it is 

important that students understand that these acts are inappropriate.  
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1.5 Multiple Submission 

1.5.1 Introduction 

What is Multiple Submission? 

Multiple submission (as it is known at the University of St Andrews) is most commonly 

referred to as ‘self-plagiarism’, but is also known as ‘recycling text’, ‘redundant 

publication’ and ‘duplicate publication/submission’. Overall, there is relatively little 

work published on multiple submission (Bretag & Mahmud, 2009b; Halupa & Bolliger, 

2013; Halupa, 2014) and what is published tends to focus on faculty self-plagiarism, 

such as multiple submission of the same research data to different journals, and issues 

regarding intellectual property and copyright, rather than acts of multiple submission 

carried out by students studying within higher education institutions (e.g. Bird, 2002; 

Bretag & Carapiet, 2007; Callahan, 2014; Errami et al., 2008; Lunsford, 1996; Martin, 

2013; Scanlon, 2007).  

A range of definitions for multiple submission can be found. In its simplest form it is 

described as a student submitting the same work for two different courses (Bretag & 

Mahmud, 2009b; Brown-Syed, 2010). But what does ‘the same work’ really mean? At 

what point is work considered similar enough to be classified as multiple submission? 

These questions highlight one of the most challenging aspects of multiple submission, 

which is defining at which point too much reusing of previous work has occurred (Roig, 

2016). Walker (2010) states that multiple submission refers to submitting exactly the 

same piece of work for more than one class, while Brown-Syed (2010) feels that 

reusing any part of a previous assignment in a new piece of work is enough to 

constitute multiple submission. Some authors have defined specific criteria. For 

example, Samuelson (1994) stated that through her research into this topic she 

encountered a ‘rule of thumb’ whereby colleagues considered 30% of reuse of text to 

be acceptable, while others set a stricter limit of acceptable reuse at 10% of the 

previous text (Bretag & Carapiet, 2007; Bretag & Mahmud, 2009b). In contrast, some 

within the higher education sector do not consider multiple submission to be a form of 
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academic misconduct, and have no issue with students reusing work because of the 

educational benefits associated with this practice (Lang, 2010). 

A number of online companies offering plagiarism-checking services provide 

definitions for multiple submission on their webpages.  iThenticate (2011) define self-

plagiarism as reusing previous work to create new work. Writecheck expands on 

iThenticate’s definition by including the additional caveat that self-plagiarism or 

‘recycling’ occurs when someone has reused their previous work in a new piece of 

writing without acknowledging that it has been used previously 

(en.writecheck.com/self-plagiarism). This definition suggests that it is acceptable to 

reuse your written content in a new context as long as you reference your previous 

work (Roig, 2011). While that can be easily achieved by a researcher citing a previous 

article that they have published, it is less clear how a student would do this given that 

their previous assignment is not published. It is also unclear whether this definition in 

fact applies to an educational setting at all, as some argue that every piece of work 

submitted for assessment in a higher education setting must demonstrate new work 

with no overlap (Halupa, 2014).  

Some claim that self-plagiarism is a misnomer, because implicit in the term ‘plagiarism’ 

is the notion that one is presenting someone else’s work as their own (Bennett, 

Behrendt, & Boothby, 2011; Bird, 2002; Chemers, Hu, & Garcia, 2001; Cronin, 2013; 

Lang, 2010; Martin, 2013; Roig, 2011; Scanlon, 2007). Bird (2002) suggests that such 

instances of supposed misconduct should more appropriately be referred to as a 

copyright infringement. This definition, of course, is only relevant if the material in 

question has been published. This is not the case for work submitted by university 

students for assessment purposes. Thus, perhaps the term ‘multiple submission’, as 

used by the University of St Andrews, is a more appropriate and accurate title for this 

form of student misconduct. Irrespective of the name used to describe this form of 

misconduct, it is important that it is clearly defined. From an educational perspective, 

The University of Edinburgh (2016) provides a clear, relevant definition of multiple 

submission on their website: 
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Every piece of work that you submit for assessment at university, as well 
as being your own work, must be new work. You cannot submit the same 
or partly the same work for more than one assignment, even if the 
assignments are for different courses, different years of study or even 
different degrees. Self-plagiarism is considered to be deceit by the 
University. (‘Self-plagiarism’, para 1) 

 

Prevalence of Multiple Submission: 

Unlike other forms of misconduct, such as plagiarism and aiding and abetting, multiple 

submission is infrequently reported in the literature, likely due to the differing views 

held regarding the status of multiple submission as a form of misconduct. There are no 

studies focussing solely on the prevalence rates of multiple submission, but by looking 

at studies covering academic misconduct more generally, some rates have been found. 

For example, Yardley et al (2009) found that between approximately 35%-40% of 

participants admitted to recycling assignments (39.1% admitted to multiple submission 

in their major subject; 35.5% admitted to multiple submission in their other classes), 

with similar rates (43%) seen in research, also carried out in the US, by Hard and 

colleagues (2006).   

Hawley (1984) asked undergraduates at a western university whether they had ever 

‘recycled’ an assignment before. Results showed that just over a quarter of 

participants had engaged in this practice, with a number of students querying if this 

really was a form of misconduct.  Undergraduates from two Australian universities 

studying IT were asked to provide information regarding their own engagement with 

and their peers engagement with 18 different forms of misconduct (Sheard et al., 

2002). To the scenario, “Resubmitting an assignment from a previous subject in a new 

subject” (p.187), 42% and 46% of students from the two respective universities 

admitted to this personally, while 41% and 33% of the samples admitted to knowing 

someone who had committed multiple submission.  

Results from these four studies suggest that university students recycle previous work, 

with between a quarter to nearly a half of the student body potentially committing this 
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form of misconduct. These prevalence rates do highlight the need to further 

investigate multiple submission. 

Why is Multiple Submission a challenging area of academic practice? 

As described above, this form of academic misconduct seems to be imprecisely named 

and poorly defined. Multiple submission within an educational setting is a 

controversial topic (Bird, 2002; Halupa & Bolliger, 2013; Kleinert, 2011). This is likely 

because of: the difficulty in finding a suitable definition that applies across multiple 

teaching environments; the different views held both within and between groups of 

teaching staff and students; and the lack of research on this topic within the higher 

education sector.  

Price, Dake, and Islam (2001), sampled 195 American health-education faculty 

members from a range of graduate degree awarding institutions. Respondents were 

asked to rate a series of ethical issues relating to research and publishing. 

Approximately 46% of participants did not consider acts of self-plagiarism to be 

misconduct. Bennett and colleagues (2011) also found large differences in what staff, 

from a range of faculties from American universities, considered self-plagiarism to be. 

Findings showed that there was an almost 50/50 split on whether or not staff felt that 

multiple submission was an academic offence; similar rates to those seen in Price, 

Dake and Islam’s study.  Additional analyses showed that if staff were unlikely to 

follow up on an academic misconduct case then they were more likely to consider 

multiple submission as an acceptable form of academic practice. Staff that had 

encountered an academic misconduct case were more likely to view multiple 

submission as misconduct. Finally, tenured staff were more likely to consider the 

recycling of text as an offence, compared to their non-tenured colleagues. 

Halupa and Bolliger’s (2013) study explored the perceptions of faculty from a wide 

range of disciplines at two American universities and presented results contradictory 

to the findings outlined above (i.e. Bennett et al., 2011; Price et al., 2001). 

Approximately 66% of staff stated that they consider an act to be self-plagiarism, and 

therefore misconduct, when a proportion of one’s own previous work has been reused 
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without acknowledgment and 80% felt that resubmitting a piece of work in its entirety 

for a different course was misconduct. It was also found that between 40-50% of staff 

did not believe that self-plagiarism was a well-defined area of academic practice, nor 

did they feel it was well understood by staff. Faculty perceived that this area of 

misconduct was even more poorly understood by students, with under 5% of staff 

believing that students understand what constitutes self-plagiarism.  

From a student perspective, the results are also extremely varied. Owunwanne, 

Rustagi and Dada (2010) asked 177 undergraduate students whether or not they 

considered the following scenario to be a form of cheating: “submitting work 

completed as an assignment in a prior class” (p.66).  Results suggested that most 

students did not classify this as an example of academic misconduct, with 

approximately 35% of respondents disagreeing or strongly disagreeing that this 

statement is an example of cheating and approximately 27% of participants selecting 

the ‘neutral’ response. It was also found that there was no difference between staff 

and student views regarding the status of this scenario, indicating that many staff too 

did not consider this example of multiple submission to be a form of academic 

misconduct. 

In their retrospective study, Yardley and colleagues (2009) asked recent graduates to 

report on their perceptions of different forms of misconduct. Participants were 

presented with 19 different forms of misconduct and were asked to rate each in terms 

of whether they agreed that the scenarios demonstrated a form of misconduct. Of all 

examples of misconduct presented to the participants, multiple submission was the 

least well understood. While the proportion of participants who agreed that multiple 

submission is a form of misconduct was high (81%) it was lower than all 18 other forms 

of misconduct presented, which obtained agreement rates of 95%-100%. Multiple 

submission was also rated by these participants as the least severe form of 

misconduct. One participant noted that “I didn’t consider it cheating, I wrote the 

paper” (p. 10) which Yardley and colleagues attributed to ownership of the work and 

the influence that this may have on student views on this matter. 
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Jones, Reid and Bartlett (2005) surveyed 171 students studying in either a psychology 

or an engineering programme at a UK university and found that 48% of students felt 

that if teachers were going to assign work that could be recycled then it was 

acceptable to replicate that work. Nearly half of the participants did not consider 

multiple submission to be a form of misconduct. 

In Maxwell, Curtis and Vardanega’s (2008) study, the term ‘recycling’ was used to 

represent multiple submission and was defined as the “same assignment submitted 

more than once for different courses” (p.28). Of the 90 Asian participants questioned, 

22% agreed that this was a form of misconduct, and only 8% of 152 Australian 

participants considered this to be misconduct. This study presented university students 

with seven forms of plagiarism and it was found that ‘recycling’ was the least 

recognised form of misconduct and was also rated as the least serious of the seven 

scenarios. 

Sweet-Holp and James’s (2013) American-based study investigated the beliefs held by 

237 undergraduate students’ regarding academic misconduct. It was found that 41% of 

participants viewed the scenario “Submitting the same work, or substantially similar 

work, in more than one course without prior consent of the evaluating instructors” 

(p.5) as completely unacceptable.   This scenario presents an interesting version of 

multiple submission as it perhaps implies that recycling text is acceptable as long as 

your teacher is aware of it. 

Finally, on the student front, Halupa (2014) surveyed 250 university students regarding 

their understanding of self-plagiarism. Results suggested that students were unclear 

about what self-plagiarism constitutes, with over 60% of the sample indicating that 

they were not really sure what it was or how it should be managed within the 

education system. Interestingly, nearly a quarter of the students reported that faculty 

members had in fact encouraged them to recycle their previous work. It is perhaps 

therefore not surprising that students have such varied views, when staff do too. 

Some suggest that multiple submission is simply a case of laziness (Editorial Board, 

2009, as cited in Halupa & Bolliger, 2013; Kleinert, 2011; Roig, 2011) while others 
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would argue that reusing previous work is instead a sensible use of time for the 

student (Bennett et al., 2011; Halupa & Bolliger, 2013; Yardley et al., 2009). Lang 

(2010) suggests that multiple submission actually offers students an opportunity to 

learn from previous feedback and produce an improved piece of work. This is a 

position that many other faculty also hold according to the work of Halupa and Bolliger 

(2013) who found that 74% of staff surveyed believed that students could gain a 

valuable learning experience by building on prior pieces of assessment. Lang continues 

to argue that the instances when multiple submission could in fact occur are very rare. 

In cases where it does occur, Lang suggests that it is unlikely that exactly the same 

piece of work will be appropriate for the two different assignments, suggesting that 

there will always be an element of re-writing and re-investigating of the topic to be 

carried out by the student. It is acknowledged that there are also large differences in 

teaching approaches which might affect the way multiple submission is viewed. For 

example, some courses require students to resubmit work multiple times, giving them 

the chance to improve on their writing and thereby learn more from the experience 

(Halupa & Bolliger, 2013). For such courses, multiple submission is an irrelevant issue.  

Samuelson (1994) sums up the intricacies of self-plagiarism rather well when she 

states: “Self-plagiarism is sometimes both unlawful and unethical. Other times it is 

unethical but not unlawful. There are also times when reuse of one’s own material is 

fair, both as a matter of law and as a matter of ethics.” (p.21). While this quote is set 

within the context of self-plagiarism regarding published work, it is still relevant in 

highlighting how difficult multiple submission can be to judge, even in the higher 

education setting. 

Multiple Submission, as defined by the TGAP Module, University of St Andrews: 

• submitting for assessment a piece of work already submitted in another course 
• submitting for assessment a piece of work simultaneously in more than one 

course 
• submitting for assessment a piece of work which utilises part of a previously or 

simultaneously submitted piece of work 
• sometimes known as auto-plagiarism, self-plagiarism, or duplicate submission 
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1.5.2 Results 
 

Before being presented with the multiple submission scenarios, participants were 
given the following information:  

“The following scenarios describe a course assessment where you have been asked 
to write an essay on a subject you have previously written an assessed essay on for 
another module at this university.” 

Scenario 1: “You start the essay from scratch as if it is the first time you have written 
an essay on this subject and you don’t consult your original essay at all.” 

Greater than 85% of all undergraduates, postgraduates and staff members rated 

this scenario as an example of good academic practice (see Table 11 and Figure 

11). Between 5-11% of participants described this scenario as poor practice. Very 

few participants rated Scenario 1 as misconduct (≤1%) or were unsure how to rate 

this scenario (≤3%).  

 Table 11: Frequency (and percentage) of participant responses across the four possible answers for Multiple 

Submission Scenario 1, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 241 (90%) 22 (8%) 3 (1%) 2 (1%) 268 
Postgraduate 163 (91.5%) 10 (5.5%) 0 (0%) 5 (3%) 178 

Staff 114 (85.5%) 14 (10.5%) 1 (1%) 4 (3%) 133 

Total 518 46 4 11 579 2 

 

Figure 11: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Multiple Submission Scenario 1, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 

                                                      
2 Sample sizes for the 6 scenarios in the multiple submission section range from 579-583. A sample size 
of 583 indicates that all participants answered that specific question. Any sample sizes below 583 
represent cases whereby one or more participants failed to answer that specific question. 
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Scenario 2: “You read through your previous essay to remind you about the 
subject and then put it away and begin work on your new essay. 
You don’t refer back to the first essay after the initial reading.” 

 

Responses for Scenario 2 were very similar to the responses for Scenario 1. Greater than 

85% of all undergraduates, postgraduates and staff members rated this scenario as an 

example of good academic practice (see Table 12 and Figure 12). Between 4-9% of 

participants described this scenario as poor practice. Very few participants (≤3%) rated 

Scenario 2 as misconduct or were unsure how to rate this scenario.  

  

Table 12: Frequency (and percentage) of participant responses across the four possible answers for Multiple 
Submission Scenario 2, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 236 (88%) 23 (9%) 3 (1%) 5 (2%) 267 
Postgraduate 154 (87%) 15 (8%) 4 (2%) 5 (3%) 178 

Staff 127 (94%) 5 (4%) 1 (1%) 2 (1%) 135 

Total 517 43 8 12 580 

 

 

 

Figure 12: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Multiple Submission Scenario 2, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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Scenario 3: “You read through your previous essay and make a note of the points 
covered.  You use these notes to structure your new essay but don’t 
reuse any of the content from the first essay.” 

 

As seen with Scenarios 1 and 2, the majority of responses for Scenario 3 also fell 

within the good practice category (see Table 13 and Figure 13). However, slightly 

less participants (76-81%) chose this response compared to the rates reported for 

Scenarios 1 and 2 (>85%). An increase in the poor practice rating was seen for 

Scenario 3 with between 15-18% of all participants choosing this option. Very few 

participants rated this scenario as misconduct (≤3%) or were unsure how to rate 

this scenario (≤6%). 

 

Table 13: Frequency (and percentage) of participant responses across the four possible answers for Multiple 
Submission Scenario 3, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 206 (77%) 49 (18%) 8 (3%) 4 (2%) 267 

Postgraduate 136 (76%) 27 (15%) 4 (2%) 11 (6%) 178 

Staff 109 (81%) 20 (15%) 1 (1%) 4 (3%) 134 

Total 451 96 13 19 579 

 

 

 

Figure 13: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Multiple Submission Scenario 3, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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Scenario 4: “You use your previous essay as a starting point. You take some 
paragraphs from your previous essay and combine them with new 
parts that you have written from scratch.” 

 

The majority of responses for Scenario 4 were split between poor practice (30-

42%) and misconduct (47-50%) producing a divide in views across the 

acceptable/unacceptable border (see Table 14 and Figure 14). Interestingly, a 

mismatch in student and staff responses was seen when the good practice 

category was explored. A relatively small number of students (6-9%) classified 

Scenario 4 as good practice while 20% of staff viewed this scenario as an example 

of good practice. As with Scenarios 1-3, very few participants reported being 

unsure how to rate Scenario 4 (2-4%). 

Table 14: Frequency (and percentage) of participant responses across the four possible answers for Multiple 
Submission Scenario 4, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 16 (6%) 111 (42%) 133 (50%) 6 (2%) 266 

Postgraduate 16 (9%) 69 (38%) 87 (49%) 7 (4%) 179 

Staff 27 (20%) 41 (30%) 63 (47%) 4 (3%) 135 
Total 59 221 283 17 580 

 

 

 

Figure 14: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Multiple Submission Scenario 4, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 5: “You take your previous essay, improve readability and grammar, 
update a few of the references, and then submit it.” 

 

The majority of participants rated Scenario 5 as an example of academic 

misconduct (69-86%) (see Table 15 and Figure 15). Between 12-22% of participants 

classified this scenario as poor practice and considerably less participants rated 

this scenario as good practice (1-5%). A mismatch was seen between student and 

staff ratings of Scenario 5. More staff chose the good and poor practice ratings 

compared to student participants, while staff were less represented in the 

misconduct category compared to students. Nearly 30% of staff did not rate this 

scenario as academic misconduct. Once again very few participants reported being 

unsure how to rate Scenario 5 (0-4%). 

 

Table 15: Frequency (and percentage) of participant responses across the four possible answers for Multiple 
Submission Scenario 5, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 4 (1%) 35 (13%) 230 (86%) 0 (0%) 269 
Postgraduate 3 (2%) 22 (12%) 150 (84%) 4 (2%) 179 

Staff 7 (5%) 29 (22%) 93 (69%) 5 (4%) 134 

Total 14 86 473 9 582 

 

 

Figure 15: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Multiple Submission Scenario 5, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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Scenario 6: “You take your previous essay and submit it as is for your new 
assignment without making any changes to the document.” 

 

The greatest consensus of participant ratings in the Multiple Submission category 

was seen with Scenario 6. An overwhelming majority of participants rated this 

scenario as an example of academic misconduct (84-96%) (see Table 16 and Figure 

16). Very few participants rated this scenario as good practice (≤1%) or reported 

being unsure how to rate this scenario (≤2%) and very few undergraduate or 

postgraduate students rated this scenario as poor practice (2%). However, a 

considerably larger proportion of staff rated this scenario as poor practice (13%) 

highlighting again a mismatch between student and staff views.  

Table 16: Frequency (and percentage) of participant responses across the four possible answers for Multiple 
Submission Scenario 6, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 1 (0.5%) 6 (2%) 260 (96.5%) 2 (1%) 269 
Postgraduate 1 (1%) 4 (2%) 172 (96%) 2 (1%) 179 

Staff 2 (1%) 17 (13%) 113 (84%) 3 (2%) 135 

Total 4 27 545 7 583 

 

 

 

Figure 16: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Multiple Submission Scenario 6, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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1.5.3 Discussion 

This section of the study was developed to better understand student and staff 

perspectives of what constitutes good academic practice and academic misconduct 

within the area of multiple submission. Despite the body of literature describing a lack 

of certainty regarding multiple submission, including debates about whether or not it 

is even a form of academic misconduct (e.g. Bennett et al., 2011; Jones et al., 2005; 

Maxwell et al., 2008; Owunwanne et al., 2010; Price et al., 2001; Sweet-Holp & James, 

2013), this pattern of uncertainty was not seen as strongly in our sample, where very 

few participants indicated that they were unsure about any of the scenarios. Broad 

agreement among participants was seen for five out of the six multiple submission 

scenarios (the exception was Scenario 4), and these trends were seen across all three 

participant groupings: undergraduate students, postgraduate students and staff 

members. There was agreement that Scenarios 1, 2 and 3 represented acts of good 

academic practice, while Scenarios 5 and 6 described examples of academic 

misconduct. It is encouraging to see this level of consensus within the multiple 

submission scenarios. It suggests that participants on the whole agree with which end 

of the academic practice continuum these examples lie.  

The majority of participants agreed that it is good practice to consult previously 

submitted work when writing a new piece of assessment on a similar topic, but that 

following consultation there should be no further reliance on the past work. This 

would result in an essay being defined as a ‘new’ piece of writing; a requirement of 

assessed work within the higher education sector. Additionally, participants agreed 

that resubmitting a piece of work in an unchanged form, or slightly altering a 

previously submitted piece of work in terms of readability and referencing, would 

result in a ruling of academic misconduct. 

A possible explanation for why high levels of agreement were reached for these five 

scenarios, is that the University of St Andrews has a well-established policy and 

training programme on good academic practice that includes a section dedicated to 

multiple submission. Here a clear definition of multiple submission is provided. In 
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studies finding variability in participant’s views of multiple submission, it is not 

uncommon to find little or no reference to this specific form of misconduct in the 

institution’s policy (e.g. Halupa & Bolliger, 2013; Halupa, 2014). In addition to a clear 

definition, it is also mandatory for all St Andrews students to complete and pass the 

TGAP module, where they are required to correctly answer a number of questions 

focussing on multiple submission. An increased awareness of multiple submission, 

resulting from engagement with TGAP, may lead to a better understanding of this form 

of misconduct.  Interestingly, the pattern of results seen in the current study suggest 

that students have a slightly clearer and more consistent view of multiple submission 

compared to staff (as addressed later in this discussion). This could highlight the real 

benefit of and need for individuals to directly engage with the policy and associated 

training, which is mandatory for students but not for staff.  

Participant groups responded to Scenario 4 with much less consistency. Results 

showed an approximate 50/50 split of participants falling on either side of the 

boundary between acceptable and unacceptable practice (see Table 14 and Figure 14).   

Scenario 4 describes a situation where you take a previously-written essay and retain 

some of the original essay while adding new paragraphs to it. What distinguishes 

Scenario 4 from the other five scenarios is that it suggests using a combination of 

previous and new work and this is perhaps what is causing the uncertainty among 

participants. This uncertainty indicates that Scenario 4 falls in the grey area between 

acceptable and unacceptable academic practice for both students and staff.  

From one perspective, it is not surprising to see this level of uncertainty because this 

scenario does touch upon one of the more contentious issues regarding multiple 

submission. If you do agree that it is acceptable to reuse some of your previous work in 

a new piece of writing, how much recycling should be allowed? Researchers have 

indicated that up to 30% of recycling is often considered acceptable (e.g. Bretag & 

Carapiet, 2007; Bretag & Mahmud, 2009b; Samuelson, 1994), but there is a distinct 

lack of agreement within academia regarding this. On the other hand, however, if you 

are to interpret Scenario 4 using the TGAP guidelines for multiple submission then this 

debate about ‘how much’ is irrelevant. According to the TGAP module, multiple 
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submission refers to “submitting for assessment a piece of work which utilises part of a 

previously or simultaneously submitted piece of work” and states that this constitutes 

academic misconduct. With the use of the word ‘part’ it seems clear that Scenario 4 is 

therefore an example of academic misconduct as defined by TGAP because ‘part’ of 

the essay referred to in this scenario had previously contributed to another piece of 

assessed work. It is concerning that approximately half of our sample defined this 

practice as acceptable when TGAP would define it as misconduct.  

A notable observation is that while in general there was agreement collectively for the 

majority of the multiple submission scenarios, one participant group did show more 

variability in responses and tended to present a slightly different pattern of responding 

compared to the other two participant groups. In contrast to their student 

counterparts, staff members were more lenient in their views on multiple submission. 

Such leniency was also found in Price and colleagues’ (2001) and Bennett and 

colleagues' (2011) studies looking at faculty perceptions of self-plagiarism.  Results 

from the current study indicated that staff were more accepting of students consulting 

and using previously assessed work when writing a new piece of assessment, 

compared to students. Staff were not necessarily suggesting that it was good practice 

to do this, but rather that they would not consider it a violation of our good academic 

practice standards and so chose the poor practice rating.  For example, nearly 30% of 

staff felt that it was acceptable to improve the readability and grammar of a previous 

piece of work, add some new references and then submit this piece of work as a new 

assignment (compared to 14% of students; see Table 15).  In addition, one in five staff 

members indicated that it was good practice to include full unedited paragraphs from 

previously marked work in new pieces of assessment (see Table 14).  It was also 

interesting to see that one in ten staff members felt that it was poor practice to start 

an essay from scratch without first consulting previous work that one had completed 

on a similar topic (see Table 11).  

Staff views on this area may reflect their own practice (as outlined in Lang, 2010) 

rather than what is considered acceptable for a student in the university learning 

environment. For example, when staff are writing grant applications it is unlikely that 
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they will start each new application from scratch, but rather build from one application 

to the next using existing text. Likewise, if staff are preparing a manuscript that shares 

a similar methodology to a previously submitted piece of work it is likely that the 

previous manuscript will be consulted with appropriate sections copied or modified. 

Bennett and colleagues (2011) suggest that staff may not feel comfortable punishing a 

student for multiple submission when reusing previous work is something that they 

may regularly do themselves. In addition to the contradiction between staff and 

student writing practices, it may also simply be considered a poor use of time and 

resources not to consult relevant material that one has already written (Halupa & 

Bolliger, 2013; Yardley et al., 2009). Moreover, staff may feel that reusing previous 

work is an invaluable opportunity for students to learn, as they can take on board 

feedback and update and improve their writing accordingly. Regardless of what view is 

held by staff, this method of recycling text does not fit with the policy expectations set 

for students completing work for assessment at the University of St Andrews.  

Staff leniency, with respect to multiple submission, directly contradicts the good 

academic practice rules outlined in the TGAP module. This highlights the immediate 

need to inform and educate staff members as to university policy regarding multiple 

submission. If this mismatch continues to exist there is the potential that staff may 

inform students of their views of good practice and that these views will oppose the 

information the students were provided with via the TGAP module. 

A final observation regarding the multiple submission section of the questionnaire is 

that participants infrequently used the ‘unsure’ option when asked to rate the 

scenarios (with 1%-6% of participants selecting ‘unsure’ across the six scenarios). This 

suggests a certain level of confidence within our participants in terms of their 

understanding of what constitutes multiple submission. Even in Scenario 4 when 

results were divided (see Table 14), participants were still confident about making a 

judgement. 

The findings from this study provide some action points and considerations for the 

University of St Andrews: 
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• The university should be encouraged by the results of this study, as overall it 

shows that we have a good understanding across the institution of what is 

acceptable and unacceptable regarding multiple submission. The one area where 

we lack agreement is text reuse, which is a challenging area for all within the 

higher education sector to both understand and define, as highlighted in the 

literature reviewed above. 

• If TGAP is to remain in its current form, the university needs to emphasise more 

clearly that using any ‘part’ of previously submitted work is considered multiple 

submission, and thereby an act of academic misconduct. It is possible that some 

students may engage in acts similar to those outlined in Scenario 4 because they 

are unaware that this is considered unacceptable practice. A number of previous 

studies that allowed for free text comments from participants have seen this 

theme of ‘lack of understanding’ repeatedly reported by students (e.g. Hawley, 

1984; Yardley et al., 2009). 

• In particular, the university should focus on educating staff by informing them of 

how multiple submission is defined within the TGAP module. This is necessary 

because this group of participants showed the most variability in responses when 

assessing these scenarios and many staff have not looked at TGAP before. If we 

want our students to uphold our good practice standards then we cannot afford 

for our students to be receiving mixed messages from faculty. 

• That being said, given that a considerable portion of the variability in responses 

was due to staff views, it might be prudent for the university to first consult 

faculty members for their views on this topic. For example, focus groups could be 

held with a remit to discuss and debate these scenarios of academic practice with 

members of staff from all disciplines. This would help the university to learn more 

about why some staff do take a more lenient stance regarding multiple 

submission. Based on the feedback, the university could decide if any changes are 

needed to the existing policy. The decision could then be shared with faculty, 

thereby educating them to the university’s final position (and fulfilling the 

requirements of the prior point).  
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• An important consideration regarding this form of misconduct, is that with the 

continued and increasing use of online plagiarism detection software it becomes 

more likely that instances of multiple submission will be identified by these 

programmes, which could in turn lead to an increase in misconduct prosecutions 

(Callahan, 2014; Halupa & Bolliger, 2013; Roig, 2016). This emphasizes how 

essential it is that an agreed definition of what constitutes multiple submission is 

reached by the university and that this policy is made clear to all faculty and 

students. 

Finally, it seems that there is a real need for the higher education sector as a whole to 

consider multiple submission and its status as a form of academic misconduct. Given 

the debate seen in the literature and the uncertainty demonstrated by staff in the 

current study, it does raise the question of why we label this as a form of misconduct 

and whether or not we really should label it in this way. It is clear that not all faculty 

members agree with this ruling. It has been pointed out that instances when multiple 

submission can occur are in fact limited, and that when they do occur, reusing previous 

work gives the student the opportunity to learn from their first submission by taking 

on board their feedback. If we want students to improve their writing skills then this 

would be an invaluable way to help them strengthen their work. On the flipside, it 

could be argued that a student who takes a previous piece of work, improves it based 

on feedback, and then submits the piece of work again for another module, is no 

longer submitting work that is entirely their own. The feedback a student receives is 

likely to influence how the student edits and updates the essay and one could argue 

that this gives the student an unfair advantage over peers who may not have the 

benefit of previous work with associated feedback.   

These are arguments that are worth contemplating. If the overall stance taken is one 

that labels multiple submission as a form of academic misconduct, then learning 

institutions must ensure that they explicitly define what acceptable and unacceptable 

practices are within the area of multiple submission and that this is clearly 

communicated with both students and staff.
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1.6 Contract Cheating 

1.6.1 Introduction 

What is Contract Cheating? 

Contract cheating is a form of academic misconduct whereby a student outsources 

their written work to a third party. The third party then produces an original piece of 

work as per the student’s specifications and the student submits that piece of work 

for assessment as if they had written it themselves (e.g. Clarke & Lancaster, 2006, 

2007; Jenkins & Helmore, 2006; Lancaster & Clarke, 2008b, 2012, 2016; Mahmood, 

2009a; Newton & Lang, 2016; O'Malley & Roberts, 2012; QAA, 2016). The term 

‘contract cheating’ was first used by Lancaster and Clarke in 2005 to differentiate this 

act from other forms of misconduct, such as plagiarism (Clarke & Lancaster, 2006; 

Lancaster & Clarke, 2012). Lancaster and Clarke (2016) have since identified six types 

of contract cheating services, as summarised in Table 17. This table outlines the many 

ways that contract cheating can occur, in either paid or unpaid forms. 

Table 17: A description of the six forms of contract cheating, as identified by Lancaster and Clarke (2016) 

SERVICE SERVICE DESCRIPTION 

Essay writing services Also known as essay mills or paper mills, these are services that are 
advertised to students to offer them guidance with academic 
writing.  Differing levels of support are advertised, ranging from 
essay writing guides, to previously-written essays annotated with 
feedback from a teacher, to a custom essay writing service where a 
full essay can be written to student’s specifications (ghost writing). 
Such companies state that their products provide students with 
model answers, giving the student an opportunity to see how to 
write successfully in an academic style before they begin writing 
their own essay. In essence, these companies present their product 
as a learning tool. They do not however monitor whether their 
product is used appropriately by university students (QAA, 2016). 
Most of these services are found online, allowing immediate 
access to students from across the globe. Examples include: 
ukessays.com, markedbyteachers.com, and coursework4u.co.uk. 
There are also some examples of these companies contacting 
students by handing out business cards and leaflets directly to 
students on university grounds or posting advertisements on 
university noticeboards (see Lancaster, 2014b; QAA, 2016). 

Friends, family and 
other students 

In some instances this is an example of friends and family wishing 
to help, but their help exceeds what academic institutions would 
consider appropriate. In other cases this is where friends and 
family offer to complete the work for the student, even though 
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they know this crosses into unacceptable practice. Students have 
also been found to help complete their fellow peers’ work, 
especially if the student offering to help is in a higher year at 
university and this lower level work does not seem too 
complicated for them.  

Private tutors Sometimes students hire a private tutor to help them gain a better 
understanding of a topic they are studying, especially if they are 
struggling to understand the content. The difficulty, in academic 
terms, is trying to ensure that the support provided by the tutor 
does not exceed what is considered acceptable. There is a 
documented case whereby an academic researcher advertised 
tutoring services along with the option of creating original pieces 
of work for the student; essentially a contract cheating service was 
hidden within the picture of academic tutoring (see Lancaster, 
2013b).  

Copyediting services These are services that offer to edit a student’s piece of work to 
improve readability and writing style. It seems that the academic 
practice lines can be blurred here with this service. If an 
assignment is substantially edited through this service it may end 
up as a very different piece of writing (intellectually). It also 
appears that students now request for pieces of work to be written 
for them through these services, rather than submitting something 
they themselves have written, on which they wish to receive 
feedback (Hersey, 2013). It has also been found that some 
students use multiple copyediting services offered by different 
people, continually requesting help, and by the end of this process 
the final product is very different compared to the original piece of 
writing (Lancaster & Clarke, 2008a). 

Agency websites Here students put work out to tender via auction sites (e.g. 
freelancer.com, bestessays.com and essaybay.net). Students 
describe what they need written and writers then submit quotes 
detailing what they would charge to complete the job. The student 
then chooses the writer they wish to use (Clarke & Lancaster, 
2006; Roberts, 2008). Such sites use the following terms to 
describe their work: written from scratch, non-plagiarised, 
confidential, safe and authentic (Hersey, 2013; QAA, 2016). In 
some instances, essay writing services have been found to operate 
their own internal version of an agency website where writers are 
able to see the selection of jobs privately and bid on those they 
wish to take (Bartlett, 2009; Hersey, 2013). Records of requests 
and bids through Agency websites are publically available, which 
provides a unique opportunity to study this form of contract 
cheating (see Lancaster, 2013a). Information can be gathered 
regarding how these sites are used and could potentially aid in 
developing detection techniques. 

Reverse classifieds This is a form of contract cheating whereby the student puts out an 
ad saying that they need help writing an assignment. These ads are 
typically posted on the internet in classified sites or discipline-
specific online forums (see Lancaster, 2014a). 
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Prevalence of Contract Cheating: 

As with multiple submission, there is very little research that looks specifically at 

prevalence rates of contract cheating. Given that this is a very serious form of 

academic misconduct, it is not surprising that it will be challenging to get accurate self-

reported rates of contract cheating directly from students and it is therefore possible 

that these reported rates may be an underestimation of the true prevalence.  

Yardley and colleagues (2009) asked psychology graduates to retrospectively report on 

their academic integrity during their time as undergraduate students at university. 

Findings suggested that some students did participate in some forms of contract 

cheating. Specifically, 13% of participants reported doing someone else’s coursework 

for them and 4% reported that they had someone else complete their own coursework 

on their behalf. A small proportion of participants (1%) stated that they submitted a 

piece of work as their own when someone else had in fact written it for a fee. In 

McCabe’s (2005) extensive study of student cheating behaviours at North American 

universities, 7% of the undergraduate sample (n>70,000) reported turning in work that 

had been completed by someone else and 3% reported using a ‘paper mill’ service to 

have a written assignment completed for them.  

Some studies have found higher self-reported rates of contract cheating. For example, 

Hosny and Fatima (2014) investigated the cheating behaviours of female students 

studying computer and information sciences at a Saudi Arabian university.  It was 

found that 22% of these students admitted to paying someone to complete an 

assessed piece of work for them. From Trost’s (2009) Swedish sample, 31% of 

undergraduate students studying social, technical and natural sciences indicated that 

they had submitted work that had been completed by an outside source, such as an 

essay bank, while 14% reported they had completed another student’s coursework for 

them.  

It is important to acknowledge the role that the programme of studies may play as a 

variable in the occurrence of contract cheating, as this form of misconduct may be 

more attractive to students of certain disciplines and associated types of assessment. 



80 
 

While it does seem that contract cheating occurs across all disciplines (Lancaster & 

Clarke, 2012), some disciplines appear to be over-represented. For example, it has 

been found that rates of contract cheating are particularly high in the areas of business 

and administrative studies (Lancaster & Clarke, 2012, 2014b; Wellman & Fallon, 2012), 

and computer science studies (Clarke & Lancaster, 2006; Lancaster & Clarke, 2007, 

2014). Subject choice may in part explain the diverse range of prevalence rates 

reported. 

An additional way to investigate the prevalence of contract cheating is to look directly 

at the companies who provide the service. A number of researchers have tried to 

estimate the quantity of essays that have been produced by these companies, while 

others have looked at the companies’ revenue and profit figures. For example, 

Lancaster and Clarke (2012) estimate that around 2000 assignment requests are 

posted on an online essay writing website  per month and Matthews (2013) reported 

that one UK site had supplied 11,470 custom essays to students in one year. In 

addition, Owings and Nelson (2014) estimated that one essay providing service in 

America was producing $100 million USD per year in revenue, with half of that value 

being profit.   

In an attempt to better understand the use of auction sites, Clarke and Lancaster 

(2006) carried out an extensive investigation of a company called RentACoder 

(rentacoder.com)3. This was the first published study of this kind. RentACoder was 

offering both a legitimate service and a service that was allowing university students to 

cheat on assessed work. The legitimate aspect of the site allowed individuals to make 

contact with computing specialists who could write the appropriate computing 

solutions required by the buyer (e.g. creating a website for a business). But, it was also 

possible for students (generally studying on computer science programmes) to post 

requests for solutions to assessed pieces of university coursework. Clarke and 

Lancaster found that during a three week period, 12% (99 out of 803 requests) of the 

bids placed on RentACoder could be identified as cases of contract cheating.  It was 

                                                      
3 RentACoder was founded in 2001. In 2010 the company changed their name to vWorker and then in 
2012 the company was acquired by Freelancer (freelancer.com). 
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also discovered that the majority of students placing these requests were repeat 

offenders (placing between two and seven requests over a two month period), with 

only a small proportion of students using the service just once. Clarke and Lancaster 

argue that those students who do use an auction site to advertise for help with 

assessments are more likely to continue to use this type of service, and that this form 

of cheating becomes habitual in nature. This is supported by Baggaley and Spencer’s 

(2005) work that refers to cheaters as ‘serial’ offenders.   

Why is Contract Cheating a challenging area of academic practice? 

Contract Cheating is a form of academic misconduct that is extremely difficult to 

monitor and detect (Clarke & Lancaster, 2007; Jenkins & Helmore, 2006; Walker & 

Townley, 2012).  The typical plagiarism detection software packages (e.g. Turnitin; see 

turnitin.com) that are used by universities run a piece of written assessment through a 

non-originality checking system to detect any writing that may have been directly 

copied from another source (Bartlett, 2009; Jenkins & Helmore, 2006; Lancaster & 

Clarke, 2012). A student engaged in contract cheating has not written their own 

assignment and is therefore guilty of misconduct, but these types of programmes do 

not identify such instances of misconduct because the piece of work submitted by the 

offending student is, in fact, original in nature. It has been written by a third party, 

from scratch, specifically for that student, to their specifications. It has not been 

copied from any other sources (auction sites guarantee 100% new material in their 

writing) and therefore current detection software will not flag it up for investigation.  

Besides difficulties in detection, there are also other challenging aspects of contract 

cheating. One is the ease with which contract cheating can be done. Due to the rise of 

the digital world and the internet, access to online essay mills and auction sites is 

incredibly easy and ordering custom made pieces of writing is straightforward (Clarke 

& Lancaster, 2007). It is also fairly cheap to have original work written to your 

specifications and work can be completed within a short timeframe (Clarke & 

Lancaster, 2007). For example, Jenkins and Helmore (2006) discovered that computer 

science assignments could be completed to a first class standard within a short period 

of time for under £20, with some bids coming in well under the £20 mark. 
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A final challenge regarding contract cheating relates to disciplining students who have 

committed this form of academic dishonesty. Even if it is strongly suspected that a 

student is guilty of contract cheating, it is not easy to pursue an allegation of 

misconduct because it is very challenging to find the definitive evidence necessary to 

prove that a student’s piece of coursework has not been written by themselves 

(Lancaster & Clarke, 2012).  

Contract cheating is a sophisticated form of academic dishonesty that is increasing 

(Jenkins & Helmore, 2006). Many argue that contract cheating is the most concerning 

of all forms of academic misconduct and poses a real threat to the integrity of the 

higher education sector. It is difficult to gather the necessary evidence to support a 

misconduct case because contract cheating is difficult to detect, even if there are 

suspicions that contract cheating may have occurred. In addition, with the prominent 

role that the internet now plays in education, there are more and more opportunities 

for students to commit contract cheating. It is likely that the prevalence of this form of 

misconduct will continue to rise, especially in the absence of a successful detection 

tool.  

Contract Cheating, as defined by the TGAP Module, University of St Andrews: 

…where a student commissions or seeks to commission another party 
(either paid or unpaid) that is offering its services to produce academic 
work on the student's behalf.  The work commissioned is most 
commonly in the form of essays, but can also include written work 
pertaining to lab-based sciences, medicine, computer-related modules 
and assignments, or any other technical subject material.  

 

Contract cheating occurs whenever assistance in completing an 
assignment is enlisted from any outside source that is offering its 
services.  An outside source may include, but is not limited to: 

 

• another student 
• a non-student 
• a company specializing in producing essays and technical writing 

 

  



83 
 

1.6.2 Results 

 

Before being presented with the contract cheating scenarios, participants 

were given the following information:  
 

“The following scenarios describe a course assessment where you have been asked to 

write an essay on a particular subject.” 

Scenario 1: “Asking your flatmate to read over your essay and highlight mistakes 
in spelling and grammar.” 

 

The majority of undergraduates, postgraduates and staff members (84-89%) 

rated this scenario as an example of good academic practice (see Table 18 and 

Figure 17). Between 6-11% of participants described this scenario as poor 

practice. Very few participants rated Scenario 1 as misconduct (≤3%) or were 

unsure how to rate this scenario (≤4%).   

Table 18: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 1, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 224 (84%) 31 (11.5%) 7 (2.5%) 5 (2%) 267 

Postgraduate 159 (89%) 11 (6%) 1 (1%) 8 (4%) 179 

Staff 118 (88%) 10 (7%) 4 (3%) 2 (2%) 134 
Total 501 52 12 15 580 4 

 

 

Figure 17: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 1, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 

                                                      
4 Sample sizes for the 9 scenarios in the contract cheating section are presented in each table. A sample 
size of 583 indicates that all participants answered that specific question. No question within this section 
was answered by all participants. Instead sample sizes ranged from 579-581 indicating that one or more 
participants failed to answer each question in this section. 
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Scenario 2: “Asking your flatmate to edit your essay for improved grammar and 
spelling.” 

 

Responses for Scenario 2 were more varied than responses for Scenario 1 for 

undergraduates, postgraduates and staff alike (see Table 19 and Figure 18). 

The majority of participants classified this scenario as acceptable practice with 

approximately half of participants rating this scenario as good practice and 

between 22-30% of participants rating this scenario as poor practice. Between 

11-14% of participants selected misconduct to describe Scenario 2 while 5-8% 

of participants were unsure how to rate this scenario. 

 

Table 19: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 2, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 137 (51%) 80 (30%) 39 (14%) 13 (5%) 269 

Postgraduate 102 (58%) 39 (22%) 21 (12%) 15 (8%) 177 
Staff 72 (53.5%) 38 (28%) 15 (11%) 10 (7.5%) 135 

Total 311 157 75 38 581 

 

 

 

Figure 18: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Contract Cheating Scenario 2, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 3: “Asking your flatmate to edit your essay for improved structure.” 

 

As with Scenario 2, Scenario 3 responses were also varied, but had shifted 

closer to the boundary between acceptable and unacceptable academic 

practice (see Table 20 and Figure 19).  Between 19-27% of participants rated 

this scenario as good practice, 36-46% rated this scenario as poor practice and 

26-34% rated this scenario as misconduct. Between 4-9% of participants were 

unsure how to rate Scenario 3; similar to how participants rated Scenario 2. 

Table 20: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 3, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 70 (26%) 97 (36%) 91 (34%) 10 (4%) 268 

Postgraduate 49 (27.5%) 65 (36.5%) 51 (29%) 12 (7%) 177 

Staff 26 (19%) 62 (46%) 35 (26%) 12 (9%) 135 

Total 145 224 177 34 580 

 

 

 

Figure 19: Bar chart showing the percentage of participant responses (good, poor, misconduct or 
unsure) for Contract Cheating Scenario 3, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 4: “Prior to starting your essay, asking a classmate if you can read 
their essay on the same topic and use their sequence of ideas.” 

 

There is a strong consensus among all participant groups that Scenario 4 does 

not represent an example of good practice (see Table 21 and Figure 20). There is, 

however, disagreement as to which side of the acceptable/unacceptable 

boundary this scenario falls. Between 38-54% of participants classified this 

scenario as poor practice while 41-58% selected the misconduct rating. More 

staff defined this scenario as poor practice while both student groups were more 

likely to describe Scenario 4 as misconduct. Only 2% of postgraduate students 

and staff members were unsure how to rate this scenario and no undergraduate 

students choose the unsure option.  

 

Table 21: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 4, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 7 (2.5%) 107 (40%) 155 (57.5%) 0 (0%) 269 
Postgraduate 3 (2%) 68 (38%) 102 (58%) 3 (2%) 176 

Staff 4 (3%) 73 (54%) 56 (41%) 2 (2%) 135 

Total 14 248 313 5 580 

 

 

Figure 20: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 4, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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Scenario 5: “Prior to starting your essay, asking a friend in the year ahead of you 
if they could talk you through how they would approach the topic of 
your essay.” 

 

The majority of participants rated Scenario 5 as good practice (see Table 22 and 

Figure 21). There was however quite a range in the proportions of each 

participant group who chose this option. Nearly 20% more staff (82%) described 

this scenario as good practice compared to postgraduate students (63%). 

Undergraduate students fell in the middle of these two participant cohorts with 

72% selecting the good practice rating. Approximately twice as many students 

rated this scenario as poor practice (21-26.5%) compared to the ratings of staff 

members (12%).  While the number of participants who selected the misconduct 

rating was low across all groups it is important to note that twice as many 

postgraduate students (6%) described Scenario 5 as misconduct compared to 

both undergraduates (3%) and staff (3%). Few participants were unsure how to 

rate this scenario (<5%).   

Table 22: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 5, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 195 (72%) 56 (21%) 8 (3%) 10 (4%) 269 

Postgraduate 111 (63%) 47 (26.5%) 11 (6%) 8 (4.5%) 177 

Staff 111 (82%) 16 (12%) 4 (3%) 4 (3%) 135 

Total 417 119 23 22 581 
 

 

Figure 21: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 5, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 6: “Using an internet company to get your spelling and grammar 
checked on an essay for a fee.” 

 

A wide distribution of responses was seen for Scenario 6, showing a lack of 

consensus among all participant groups in terms of how to rate this scenario 

(see Table 23 and Figure 22). Between 26-44.5% of participants described this 

scenario as good practice and between 28-41% of participants described it as 

poor practice. While the majority of participant responses did fall on the 

acceptable side of the academic practice boundary, all participant groups were 

also represented in the misconduct category with 14-26% of participants 

choosing this option. Undergraduate students were more likely to rate this 

scenario as poor practice or misconduct compared to postgraduate students 

and staff members who were more likely to classify Scenario 6 as good 

academic practice. Interestingly, 7-13.5% of participants were unsure how to 

rate this scenario; the highest use of the ‘unsure’ rating across all nine contract 

cheating scenarios suggesting this scenario brings with it the most uncertainty 

across all three participant groups.  

Table 23: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 6, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 70 (26%) 110 (41%) 69 (26%) 20 (7%) 269 

Postgraduate 75 (43%) 53 (30%) 29 (16%) 19 (11%) 176 

Staff 60 (44.5%) 38 (28%) 19 (14%) 18 (13.5%) 135 
Total 205 201 117 57 580 

 

 

Figure 22: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 6, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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Scenario 7: “Using an internet company to improve the structure of your essay 
for a fee.” 

 

There was consensus across all participant groups that Scenario 7 did not 

represent an example of good academic practice (see Table 24 and Figure 23). 

The majority of participants instead rated Scenario 7 as academic misconduct 

(58.5-73%). It is, however, important to note that approximately a quarter of 

participants did rate this scenario as poor practice suggesting there is some 

uncertainty as to whether this scenario should fall on the acceptable or 

unacceptable side of the academic practice boundary. While the use of the 

‘unsure’ category dropped for this scenario compared to Scenario 6, a number 

of undergraduates, postgraduates and staff still did select this option (4-7%). 

Table 24: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 7, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 8 (3%) 55 (20%) 196 (73%) 10 (4%) 269 

Postgraduate 9 (5%) 39 (22%) 121 (68%) 8 (5%) 177 

Staff 3 (2%) 44 (32.5%) 79 (58.5%) 9 (7%) 135 

Total 20 138 396 27 581 

 

 

Figure 23: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 7, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 

0

10

20

30

40

50

60

70

80

90

100

Good Practice Poor Practice Misconduct Unsure

P
er

ce
n

ta
ge

UG

PG

Staff



90 
 

Scenario 8: “Using an internet company to provide you with a complete essay for 
a fee; you submit the essay in an unchanged form.” 

 

An overwhelming consensus was seen with participant responses for Scenario 8 

(see Table 25 and Figure 24). Undergraduates, postgraduates and staff alike rated 

this scenario as academic misconduct (97-99%). No participants described this 

scenario as good practice and very few participants rated this scenario as poor 

practice (≤2%) or stated that they were unsure how to rate Scenario 8 (≤1%).  

 

Table 25: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 8, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 0 (0%) 2 (1%) 264 (98%) 2 (1%) 268 

Postgraduate 0 (0%) 3 (2%) 172 (97%) 2 (1%) 177 
Staff 0 (0%) 1 (1%) 133 (99%) 0 (0%) 134 

Total 0 6 569 4 579 

 

 

Figure 24: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 8, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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Scenario 9: “Using an internet company to provide you with a complete essay for 
a fee; which you modify substantially before submitting.” 

 

As with Scenario 8, a strong consensus of misconduct was seen for Scenario 9 

across all participant groups (83-91%; see Table 26 and Figure 25). There was 

however an increase in the use of the poor practice category with between 7.5-

15% of participants selecting this rating. Note that twice the proportion of 

postgraduate students and staff members chose the poor practice rating 

compared to undergraduate students.  Very few participants rated this scenario 

as good practice (≤1%) or responded that they were unsure how to rate Scenario 

9 (≤2%).  

 

Table 26: Frequency (and percentage) of participant responses across the four possible answers for Contract 
Cheating Scenario 9, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 2 (1%) 20 (7.5%) 246 (91%) 1 (0.5%) 269 
Postgraduate 0 (0%) 25 (14%) 150 (85%) 2 (1%) 177 

Staff 0 (0%) 20 (15%) 112 (83%) 3 (2%) 135 

Total 2 65 508 6 581 

 

 

Figure 25: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Contract Cheating Scenario 9, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 
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1.6.3 Discussion 

Scenarios (1-9) in this section sought to better understand student and staff views of 

contract cheating. Contract cheating is defined by TGAP as a situation whereby help is 

recruited from an outside source (e.g., another student or an internet company) to 

complete a piece of assessment. This help can be either paid for by the student or 

unpaid.  

Scenarios were initially developed to assess participant views on situations where one 

seeks help from their friend without a form of payment being involved. It was 

important to understand participant views on what is acceptable in terms of external 

help without the additional factor of a fee influencing the scenario. A number of 

similar scenarios were then developed to present cases where the services of an 

external company were solicited for a fee. These scenarios were similar to the initial 

set of examples, but this time instead of one friend helping out another, a company 

was paid for their services.  

There was an overwhelming consensus among all participants (undergraduates, 

postgraduates and staff)  that paying an internet company to write an entire essay for 

you, that you then submit as your own work in an unchanged form, is a clear example 

of academic misconduct (Scenario 8, see Figure 24). This suggests that contract 

cheating in its most extreme form is well understood across all participant groups at 

the university.  Beyond this specific scenario however, there was less clarity among 

participants as to what is considered acceptable and unacceptable practice. 

Scenarios 1 and 6 described a situation where you have received help to check the 

spelling and grammar of an essay you have written. When the help was received from 

a friend (Scenario 1), participants agreed that this represented good academic practice 

(see Figure 17). However, when this help was received from an external internet 

company who had been paid for their services (Scenario 6), there was a lack of 

consensus across all participant groups as to what this represented. Approximately 

40% of participants chose good practice, 40% chose poor practice and 20% chose 

academic misconduct (see Figure 22). Results of Scenario 6 also presented the highest 
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use of the ‘unsure’ response category across all 9 contract cheating scenarios. In 

Scenarios 1 and 6, the act described did not change, but rather the medium through 

which the form of help was received did. These findings suggest that adding a payment 

to the act creates a degree of uncertainty among participants.   

TGAP describes the act of receiving help to check your spelling and grammar (i.e. 

proofreading) as an acceptable form of academic practice, as long as it is not expressly 

forbidden by the Academic School where the piece of work is to be submitted, and 

that the assistance is acknowledged on the submitted work. TGAP states that this 

holds true for both unpaid and paid assistance.  Whilst this is clearly explained in the 

TGAP module, it does not seem to be as clearly understood by participants in this 

study. This highlights the need to inform staff and students that the university does 

allow proofreading, in both paid and unpaid forms, to ensure that all members of the 

university’s teaching and learning community have the same shared understanding. 

An interesting observation specific to Scenario 1 is that approximately 10% of the 

participants rated the act of having your spelling and grammar checked by a friend as 

poor practice. Such a finding raises the question: why this is rated as poor practice but 

not misconduct? These participants are suggesting that no rules are being broken here, 

but despite that they still would not support such an act. This is particularly interesting 

given that this view directly contradicts the views of the university as outlined in TGAP. 

This mismatch needs to be addressed by the university so that students and staff are 

clear that assistance with proofreading is deemed appropriate at the university level.   

Scenario 2 offered an alternative to Scenario 1 whereby the spelling and grammar of a 

piece of work was not just checked but also edited by a friend. Whilst most 

participants still agreed that this scenario represented acceptable practice, the ‘poor 

practice’ category was selected by a larger proportion of the sample (see Table 19), 

increasing from approximately 10% in Scenario 1 to 25% in Scenario 2. This indicates 

that there was less certainty about the extent of help that one can receive through 

proofreading. Is it only acceptable for a friend (or internet company) to highlight 

mistakes found with spelling and grammar, or is it also acceptable for a friend (or 
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internet company) to fix those mistakes? TGAP uses the term ‘proofreading’ without 

clarifying what the act of proofreading entails. Interestingly, a search on the internet 

for a definition of ‘proofreading’ quickly illustrates that there is no clear single 

definition. Reference is made to either the act of ‘marking any errors’ (highlighting 

mistakes) or the act of ‘changing any errors’ (editing). The university will need to 

highlight the distinction between checking and editing and clarify the position held by 

the university in terms of what is considered acceptable practice, as this is currently 

not clear in the TGAP module.  

Moving on from spelling and grammar, Scenarios 3 and 7 investigated participant 

views on receiving help to improve the structure of an essay. Once again these two 

scenarios described the same level of assistance but the assistance was delivered 

through different mediums. Scenario 3 described a situation whereby a friend edited 

an essay to improve the structure. Results for this scenario were varied with responses 

spread across the three main categories of ‘good’, ‘poor’ and ‘misconduct’ (see Figure 

19). In Scenario 7 the friend was replaced by an internet company and a shift was seen 

in responses towards the unacceptable end of the academic practice continuum, with 

the majority of participants selecting the misconduct option (see Figure 23). It appears 

that clarification is needed as to whether or not it is appropriate to receive help to 

improve the structure of an essay as this form of assistance is not explicitly referred to 

in the TGAP module. It would also be beneficial for TGAP to provide a clear definition 

of what ‘structure’ actually refers to.   

From a teaching perspective it could be argued that this level of help exceeds what is 

expected from proofreading and that altering the structure of an essay can indeed 

alter the intellectual coherence and hence academic standard of an essay. A key 

element considered when marking essays is whether or not the student has been able 

to present an argument in a clear and logical order. To achieve this the student must 

think carefully about the structure of their essay. If someone else has edited the 

structure for a student then the piece of work no longer truly reflects the student’s 

abilities. As such, this type of help could be deemed unacceptable, whether it be from 

a friend or an internet company. The university will need to clarify their stance on the 
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appropriateness of receiving support to improve the structure of an essay and make 

this explicit in the TGAP module.  

Scenarios 4 and 5 looked at differing levels of friend support during the planning stages 

of essay writing. Scenario 4 elicited the help of a fellow classmate, while Scenario 5 

sought assistance from a more experienced student who was further along in their 

degree.  

Scenario 5 described a situation where you have asked a friend in the year ahead of 

you how to approach the topic of an essay. The majority of participants felt that this 

represented good academic practice (see Figure 21) and indeed there is much research 

highlighting the benefits of peer assisted learning (for example, see Boud, Cohen, & 

Sampson, 2014). It is however important to note that up to a quarter of participants 

thought that this scenario represented poor practice. It is again intriguing that 

participants think of this as poor practice but not academic misconduct. If asking a 

friend how to approach writing an essay is not considered ‘breaking the rules’, why is it 

then not considered good practice? Do these individuals feel that soliciting help in this 

way is not misconduct, but is something that will reduce the student’s ability to learn 

from completion of this piece of assessment? Including more detailed descriptions of 

the scenario could have allowed us to explore this more fully. For example, how would 

participants rate this scenario if they knew that the student in the year ahead had not 

completed the same assignment in the previous year versus seeking help from a 

student who had previously completed the same assignment (and received feedback 

on their submission)? Was the advice provided via a verbal discussion? Did the student 

seeking help take notes during the conversation? Did the more experienced student 

provide notes or a plan of their own on how to tackle the essay for the less 

experienced student? Providing such additional details would have allowed 

participants to more clearly determine if the help provided was appropriate or 

whether such help presented the student with an unfair advantage over their 

counterparts. Testing more detailed versions of Scenario 5 should be considered in 

future work as this would help us to broaden our understanding of how students and 
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staff view peer assisted learning in the context of good academic practice and 

misconduct. 

Scenario 4 described a situation where you have read your classmates essay and used 

their sequence of ideas to write your own essay on the same topic. This act could 

provide the original student with an unfair advantage over other classmates as this 

student would have gained guidelines on what topics to cover and in what order, 

rather than coming up with the scope and structure independently. Whilst it was clear 

to participants that this scenario did not represent good academic practice, there was 

a division of responses split relatively evenly between poor practice and academic 

misconduct (see Figure 20). Staff were more likely to rate this scenario as poor 

practice, while students were more likely to choose the ‘misconduct’ option. An 

interesting alternative to Scenario 4 would have been having a verbal conversation 

with a classmate about the assignment that both students are working on rather than 

directly reading what the classmate had written. It is important to understand if this 

variation would have had an impact on participant responses and highlights an area 

where we could expand this research. 

Findings suggest that Scenarios 4 and 5, which describe the assistance and guidance of 

fellow students, highlight grey areas of the academic practice continuum that need to 

be further explored. A slight alteration of a detail in either of these scenarios could 

potentially change an example of academic practice from good to misconduct (e.g., a 

verbal discussion versus looking at a colleague’s written piece of work). If we accept 

that students will engage with their peers during their education then it will be 

important to continue to investigate this area so that we can better determine what is 

considered acceptable practice and what is not. This is crucial if we consider 

appropriate interaction with peers to be an enriching aspect of university education; a 

stance that is surely implied by widespread use of group-work. It is essential that the 

Higher Education community reaches a consensus on what types of interaction are 

enriching and to be encouraged, which are unhelpful and to be discouraged, and which 

are unfair and present the abilities of the student is a false light and to be outlawed. 

We must then clearly communicate these views to students and staff alike. 
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Transparent guidelines are essential if we are to successfully train our students to 

engage in good academic practice. A clear cost of uncertainty is not just students 

inadvertently behaving inappropriately, but also students being afraid to participate in 

what are actually appropriate, enriching interactions with other students.  

Finally, Scenario 9 provides us with an interesting alternative to the clear cut case of 

contract cheating outlined in Scenario 8, where you pay an internet company to write 

an essay on your behalf and then submit that essay as your own work. In Scenario 9 

you are still presented with a case where you have paid for an essay to be written for 

you via an internet company, but you have then modified that essay substantially 

before submitting it as your own work. This scenario seemed to present a clear case of 

contract cheating. In the first instance, the student has recruited someone else to 

write an essay for them. This process of writing on the student’s behalf will have 

involved, for example, someone else searching for literature, providing the student 

with a review of this literature, and suggesting a suitable structure for the essay – 

these are key elements of the essay writing process. Whether that essay has then been 

altered by the student or not seems irrelevant as the underlying work has already been 

completed by someone else. The majority of participants agreed with this ruling (see 

Figure 25). However it should be noted that approximately 15% of respondents did 

rate this as an example of poor practice as opposed to misconduct; a large enough 

proportion to suggest that this result should not be overlooked. If we want to reduce 

potential cases of contract cheating it is essential that all staff and students 

understand that scenarios such as this one represent academic misconduct and will be 

treated as such. 

The last point regarding the contract cheating section of the questionnaire relates to 

the use of the ‘unsure’ option. For some of the scenarios, participant uncertainty was 

minimal with very few participants choosing the unsure option (e.g., Scenarios 4, 8 and 

9). However, a number of scenarios in this section of the survey did raise uncertainty 

among participants, including Scenario 6 which received the highest rate of 

uncertainty of any scenario within the full questionnaire across all four aspects of 

academic practice (see Table 23). This observation reinforces the idea that the area of 
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contract cheating could be better understood by members of the university 

community, highlighting the need for the university to place an emphasis on education 

in this area. 

Based on the findings of this study there are some action points and considerations for 

the University of St Andrews, regarding contract cheating: 

• The university’s TGAP module states that students can have their work 

proofread by a third party, via either an unpaid (e.g. friend, family member) or 

paid (internet company) service. The current results suggest that not all 

participants (undergraduates, postgraduates and staff) are aware of this. It is 

important that the university makes this point clear in the TGAP module so that 

students understand what types of practice are appropriate. However, in order 

to maintain consistency across the university, it is equally important that staff 

are informed as to the university’s stance on proofreading. For example, if a 

student asks a staff member about the appropriateness of having a third party 

proofread an assignment, we would like to ensure that all staff would reply in a 

uniform manner. Likewise, if a student does receive help with their grammar 

and spelling and acknowledges this form of help in the assignment, we would 

not want a member of staff to penalise that student, which could potentially 

happen if the staff member is not aware that such a practice is acceptable at St 

Andrews. Transparency regarding proofreading as a service is required for both 

staff and students alike. 

• In addition to some participants not knowing that academic proofreading is an 

acceptable service, there also seems to be a lack of understanding among our 

participants as to what ‘proofreading’ really entails. It will be important for the 

university to clearly specify what proofreading, within their educational 

institution, refers to. For example: someone could look for errors and highlight 

any spelling or grammatical mistakes found so that the student can then 

correct them (checking); or someone could highlight and then correct any 

spelling or grammatical errors found on behalf of the student (editing). The 

distinction between ‘checking’ and ‘editing’ needs to be better understood. It 
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could be argued that if mistakes are highlighted for a student and the student 

then corrects those mistakes on their own, the student is learning from that 

experience (perhaps a practice found more frequently when assignments are 

handwritten); but if the mistakes are already corrected by the third party 

before being returned to the student (as is more likely to be the case with 

electronic work), then the student has missed out on an opportunity to directly 

engage with this learning experience. The university may wish to run focus 

groups with academic staff members to get a better understanding of what 

staff feel is appropriate, before clarifying this section in the TGAP module. 

• The issue of ‘essay structure’ is one that was raised earlier in our section on 

aiding and abetting, and it appears again here in the contract cheating section. 

It is important for the university to determine whether receiving help relating 

to the structure of an essay is acceptable or not. Focus groups with members of 

staff could prove to be helpful in this instance too. If we argue that being able 

to develop a clear, cohesive structure within an essay is an essential 

component of this academic writing skill, then we need to better inform our 

students to this end. TGAP not only needs to explicitly state that we expect 

students to be responsible for creating their own structures in assessed pieces 

of work, but the TGPA module must also clearly define for students what it is 

we mean by structure and why we consider it such an essential part of 

academic writing so that they can understand the university’s position in this 

area. 

• Like essay structure, ‘peer learning’ is also a concept that overlaps with the 

aiding and abetting section of this research. Scenarios that include peer 

learning seem to be particularly prevalent in the grey areas of the academic 

practice continuum, falling between good practice and misconduct.  It will 

therefore be important for the university to explore in depth the views that 

staff hold regarding the role of peers in learning and the role of peers in the 

completion of assessed pieces of work. We need a better understanding of 

which types of peer interactions are considered to be good practice by the 
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university community so that we can create a more comprehensive description 

of how peer learning can be used in an academically appropriate and beneficial 

way for our students. We need to offer clear advice on peer learning, not just 

to help students avoid inappropriate practices, but also to give them the 

confidence to fully engage in appropriate collaboration with others. 

• Our findings suggest that participants are more likely to view a scenario as an 

act of misconduct if the student pays a fee for the academic writing related 

support they are receiving. Such an assumption does not fit with the 

university’s view. The University of St Andrews needs to inform students and 

staff that fee payment, as a variable, is irrelevant when judging the academic 

integrity of a particular case. It is the form of assistance that a student receives 

that is important, rather than whether or not the student paid for that 

assistance. 

• Buying essays is clearly academic misconduct, and is a form of misconduct 

currently gaining considerable media attention. However, some of our 

respondents did not see the act of buying an essay as misconduct. This sends us 

a clear message that we need to continue to inform and educate our students 

about good academic practice, even for the aspects of misconduct that we view 

as obvious and clear cut. 

A final consideration for the Higher Education sector more generally relates to the lack 

of research looking into what motivates students to engage in contract cheating. If we 

were to better understand the situations and circumstances when students turn to 

contract cheating, then we could help students to avoid getting into those situations in 

the first place. The motivations of friends and family who facilitate contract cheating 

could also be better understood. Such research would be beneficial to help broaden 

our understanding of this form of misconduct and may provide insight into how to 

prevent contract cheating from occurring. 
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1.7 Plagiarism 

1.7.1 Introduction  

What is Plagiarism?  

Plagiarism is defined in the Oxford Dictionary as “the practice of taking someone else's 

work or ideas and passing them off as one's own” (English Oxford Living Dictionaries, 

2017).  Plagiarism is derived from the Latin words ‘plagiarius’ meaning kidnapper, 

‘plagium’ meaning kidnapping, and ‘plaga’ meaning snare and net (Barnhart & 

Steinmetz, 2003). Gilmore (2008) defines plagiarism as “appropriating any material – 

ideas, writings, images, or portions of those – and claiming to be the original creator” 

(p.2). Carroll  (1982) uses the words, “lying, cheating, stealing, dishonesty, deception” 

(p. 92) to describe plagiarism, while Sutherland-Smith (2008) coined the term 

“intellectual rape” (p.20), Roig (2011) refers to “literary theft” (p.3), Martin (1971) 

thinks of plagiarism as being “inside Pandora’s box” (p.621) and Maddox (1995) labels 

plagiarism as “the worst of bad behaviour” (p.721).  

Unlike the other forms of misconduct covered in this chapter, plagiarism is well 

documented in the literature. Cases of plagiarism within the scientific community were 

formally recognised more than 200 years ago (Hansen, 2002, as cited in Bilic-Zulle, 

Frkovic, Turk, Azman, & Petrovecki, 2005) and there are examples of established 

academics having their titles or positions removed due to convictions of plagiarism 

(Jaschik, 2016; Shepherd, 2007). It was even found that 8% of articles published in the 

Croatian Medical Journal between 2009 and 2010 contained plagiarised material; and 

this is a journal that promotes research integrity (Bazdaric, Bilic-Zulle, Brumini, & 

Petrovecki, 2012). Plagiarism is also present in fields outside science and academia 

(Moss, 2005). For example, literary writers William Shakespeare (Julius, 1998) and 

Helen Keller (Gilmore, 2008) were both accused of plagiarism. Numerous musicians, 

including Michael Jackson (Dezzani, 1999), Taylor Swift (Puente, 2015), Led Zeppelin 

(BBC, 2016a) and Ed Sheeran (Robinson, 2017) have had claims of plagiarism raised 

against them, relating either to their song lyrics or to the musical composition of their 

pieces. Steven Spielberg from the film industry has been accused of plagiarism in two 
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of his movies (Kessler, 1998; Zeitchik, 1998). A recent example of suspected plagiarism 

arose in US politics when it was claimed that President Trump’s wife Melania Trump 

had copied passages of her speech from a previous speech delivered by Michelle 

Obama, former First Lady (BBC, 2016b).  

While plagiarism in a general sense is easily understood, plagiarism within academia is 

more complex and can occur in multiple ways, ranging from blatantly copying 

someone else’s work word-for-word, to more subtle forms of plagiarism that can be 

difficult to detect, such as incorrect citations, poor paraphrasing and taking the 

structure of someone’s writing and using that structure to help develop the argument 

of one’s own piece of work (e.g. Ison, 2012). A number of researchers have attempted 

to define and explain the nuances of plagiarism within the higher education setting 

and a collection of this work is summarised below.  

Roberts (2008) believes that three main criteria apply to plagiarism: firstly, plagiarism 

is using someone else’s work or ideas; secondly, the original author is not 

appropriately acknowledged for their work or ideas; and thirdly, even if the original 

work has been paraphrased or rephrased, rather than copied word-for-word, it is still 

considered plagiarism if the correct acknowledgment is not included. 

Gibelman and Gelman (2003, p.231) provide a more detailed set of criteria in their 

description of plagiarism: 

• directly coping another’s work word-for-word without citation 

• failure to use quotation marks 

• omitting citations that provide credit for material found in someone else’s work 

• combining the work of different authors without reference to these authors 

• representing the ideas or work of another as one’s own 

Two categories of plagiarism that have been described in the literature are: 1) 

intentional, where an individual deliberately sets out to mislead the reader; and 2) 

unintentional, where the deception has not been wittingly carried out; and researchers 

have argued that many students who plagiarise fall within the second classification of 
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unintentional  (e.g. Auer & Krupar, 2001; Howard, 2002; Ison, 2012; Laird, 2001; 

Waltman, 1980; Wilhoit, 1994). Walker (2010), for example, found that most students 

were unable to identify instances of plagiarism, except when it was presented to them 

in its most severe form (i.e. copying word-for-word without citation or quotation 

marks). Given that there are many subtle ways that plagiarism can occur, this finding 

suggests that the student understanding of what constitutes plagiarism, across the full 

spectrum, may be poor. As such, when students do engage in these subtler forms of 

plagiarism they may not understand the full extent of what they have done.  Gilmore, 

Strickland, Timmerman, Maher, and Feldon (2010) explain that a lack of understanding 

of citations and referencing and a lack of clear guidance on how to paraphrase 

correctly, will likely increase the chances that students will unintentionally plagiarise.  

Beyond the categories of intentional and unintentional plagiarism, researchers have 

identified and labelled many different forms of plagiarism. For example, Walker (1998, 

2010) uses the terms ‘sham’, ‘illicit’ and ‘verbatim’ to distinguish three forms of 

plagiarism. Sham describes a situation when the author does cite the source of the 

material, but presents the material as if it has been paraphrased, when in fact it has 

been copied word-for-word. Illicit plagiarism occurs when an individual paraphrases 

from a text without including a citation to acknowledge where the material originally 

came from. Finally, the term verbatim is used to describe instances when an author 

copies word-for-word from another source and does not provide a citation. 

Some researchers and educational institutions have identified different forms of 

plagiarism by attempting to define the severity of plagiarism. This has been achieved 

by calculating the textual overlap between a supposed original piece of writing and 

previously published pieces of work accessible on the internet. There are a number of 

online companies offering plagiarism detection software that will calculate the textual 

overlap. One such service is known as Turnitin, a programme that is used by more than 

15,000 learning institutions across the world to assess the originality of students’ 

written work (see http://www.turnitinuk.com/). Batane (2010) defined four levels of 

plagiarism, ranging from no plagiarism and the production of a legitimate piece of  
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Table 27: Four levels of plagiarism as identified by Batane (2010) using textual 
overlap scores calculated via the plagiarism detection software, Turnitin. 

Level of Plagiarism Percentage of textual overlap 

Legitimate < 1% overlap 

Low-scale plagiarism 1% – 34% overlap 

Medium-scale plagiarism 35% - 69% overlap 

High-scale plagiarism ≥ 70% overlap 

 

work to high-scale plagiarism (see Table 27) and classification into one of these four 

levels was determined by the textual overlap score calculated via Turnitin.   

Additional researchers have also proposed definitions of plagiarism based on this 

textual overlap score. For example, Martin, Rao and Sloan (2011) propose that a 

similarity index of 3% or higher could be used to indicate the occurrence of plagiarism.  

Garden (2009, as cited in Ison, 2012) suggests that a similarity index of 5% or higher 

would be an appropriate level of textual overlap to support a judgement of academic 

misconduct, while Bretag and Mahmud (2009a) recommend a 10% cut-off and 

Teesside University (2010) recommend a 15% cut-off. Finally, Walker (2010) postulates 

that ‘moderate’ plagiarism occurs in documents that have less than 20% improper text 

borrowing, while ‘extensive’ plagiarism occurs in documents that have textual overlap 

scores of 20% or above. 

In an attempt to better understand plagiarism, McCabe (2005, 2016)  investigated 

student perceptions of two different forms of plagiarism: ‘cut and paste’ plagiarism 

and ‘large scale’ plagiarism. Cut and Paste plagiarism refers to instances where 

“selected sentences are woven together to construct the answer to a particular 

question or are woven together throughout an entire essay” (McCabe, 2016, p.190) 

without the necessary attribution. McCabe concluded that students do not view this 

form of plagiarism as a serious form of academic misconduct, and that students are 

quite willing to declare that they have engaged in this form of inappropriate academic 

practice.  Large Scale plagiarism, where an “entire paper is taken from another source” 
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(p. 190), where the source is either written or internet based, is viewed as more 

serious and students are less likely to admit to this form of misconduct. McCabe (2016) 

has further explored the differences between written and internet based sources and 

concludes that while students may have once viewed internet based plagiarism as less 

serious than plagiarism from written sources, these views have changed in recent 

times and both are now viewed as equally serious breaches of academic practice. 

Throughout the education literature, there is a general agreement that plagiarism is 

the misappropriation of material through either incorrect paraphrasing or copying 

word for word without correct attribution and that it is a matter to be taken very 

seriously within the fields of education and research (e.g. Austin & Brown, 1999; Das, 

2003; Gilbert & Denison, 2003; Martin, 1992). It is clear, however, that there are 

differences in how plagiarism is defined, how the severity of plagiarism is judged, and 

how it is determined whether or not an individual has crossed the line between 

acceptable writing practice and plagiarism. Further, some forms of plagiarism are 

viewed as poor academic practice rather than academic misconduct. These differences 

highlight how complex and challenging the detection and regulation of plagiarism can 

be. 

Prevalence of Plagiarism: 

Many studies have reported on the prevalence rates of plagiarism within the university 

student body by using self-report measures. That is, students have been asked to read 

a number of scenarios outlining examples of plagiarism and to indicate whether or not 

they have personally committed any of these forms of misconduct (see Table 28 for a 

summary of the self-reported prevalence rates of plagiarism within the student body, 

across a range of research studies, spanning a 40 year period). It is widely accepted 

that these self-reported data may not accurately reflect true levels of plagiarism, and 

given the sensitive nature of these types of questions, it is most likely that these rates 

under-report the true occurrence of this form of misconduct (e.g. Newstead et al., 

1996; Roberts, 2008; Scanlon & Neumann, 2002; Walker, 2010). Some studies have 

also sought to look at prevalence rates by asking staff to report on their experiences of 

and encounters with student plagiarism; this research again relies on self-report  
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methodology. A final approach to investigate rates of plagiarism involves taking a large 

body of student work and running it through plagiarism detection software.  These 

three types of research have been carried out on staff, students and student work 

across a range of academic disciplines and from a range countries.  

McCabe’s (2005) seminal research on academic integrity in North American 

universities included more than 70,000 undergraduate students, 11,000 postgraduate 

students and 12,000 academic staff members. Participants were asked to indicate their 

experience with or involvement in a number of different forms of misconduct, 

including three examples of plagiarism (see Table 29 for a detailed account of the 

findings relating to plagiarism). Results indicated that engagement with or experience 

in three forms of plagiarism existed for all participant groups. Copying word-for-word 

(which is considered the most serious of the three examples) was less likely to occur or 

be detected compared to the other two ‘paraphrasing’ examples of plagiarism. 

McCabe highlights the discrepancy between student and staff experiences of the 

copying word-for-word scenario; that is, just over half of staff reported that they had 

encountered word-for-word copying, while only 7% of undergraduates and 4% of 

postgraduates admitted to copying word-for-word. McCabe proposes that students 

may not have been thinking of ‘cut and paste’ from the internet as a form of copying 

word for word from a written source and suggests that this may explain why there is 

such a large gap in student and staff prevalence rates. It is possible that students were 

less willing to be truthful about this form of plagiarism, given it is the most serious of 

the three examples, and it is also likely that a single student may be engaging in this 

form of academic misconduct multiple times across many modules, explaining why 

more staff than students have encountered plagiarism. Regardless of the limitations of 

self-reported data or the possibility that some participants may not have fully 

understood the questions, McCabe concludes on the basis of the evidence that 

plagiarism, in many forms, occurs frequently within the university environment. 

A smaller scale study was conducted in New Zealand by de Lambert and colleagues 

(2006), who investigated staff and student experiences of many different forms of 

academic misconduct, including three examples of plagiarism that varied in terms of  
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Table 28: Summary of prevalence ratings of self-reported incidents of plagiarism. 
 

 

Study Year Participants Learning Institution % admitting  Description given of form of misconduct investigated 

Bowers 
(cited McCabe & 
Trevino, 1996) 

1964 n > 5,000 
Range of disciplines 

USA  
99 postsecondary 
institutions 

28% 
49% 

= Plagiarised  
= Copied material without footnoting 

McCabe & Bowers 
(cited McCabe & 
Trevino, 1996) 

1994 n = 1,763 
Range of disciplines 

USA  
9 campuses 

26% 
54% 

= Plagiarised 
= Copied material without footnoting 

Brown 1995 n = 207 
Graduate Business Studies 

USA 
1 campus 

19% Plagiarised  

Franklin-Stokes & 
Newstead 

1995 n = 128 
Departments of Science - not Psychology 

UK 
2 universities 

66% 
54% 

= Paraphrasing without citation 
= copying text word-for-word without citation 

Scanlon & Neumann 2002 n = 698 
Communication, Technical 
Communication & English studies 

USA  
9 campuses 

29% 
25% 

Copying text without citation 
Copying text from internet without citation 

Ward 2002 n = 598 
Range of disciplines 

USA 
9 campuses 

>25% Plagiarised 

McCabe 2005 n = 71,071 Undergraduates 
n = 11,279 Postgraduates 
Range of disciplines 

USA and Canada 
83 campuses 

UG sample 38% 
36% 

7% 
 

PG sample 25% 
24% 

4% 

= Paraphrasing from written source without citation 
= Paraphrasing from internet source without citation 
= Copying text almost word-for-word without citation 
 

= Paraphrasing from written source without citation 
= Paraphrasing from internet source without citation 
= Copying text almost word-for-word without citation 

Russouw 2005 n = 150 
Undergraduates, discipline not stated 

South Africa 
1 university 

80% Copying assignments straight from the internet 

de Lambert, Ellen, & 
Taylor 

2006 n = 1,126 
Range of disciplines 

New Zealand 
2 tertiary institutions 

79% 
29% 
27% 

= Paraphrasing without citation 
= Copying text verbatim with citation but no quotation marks 
= Copying text verbatim without citation 

Maxwell, Curtis, & 
Vardanega 

2006 n = 242 
Australian students = 152 
Asian students = 90  
Range of disciplines 

Australia 
1 tertiary institution 

83% Australian 
82% Asian 

Paraphrasing without citation, presenting as paraphrasing 
with citation but copied verbatim, or copying text verbatim 
without citation  

Trost 2009 n = 322 
Social, natural & technical sciences 

Sweden 
3 universities 

9% 
61% 

= Paraphrasing without citation  
= Copying text verbatim without citation 

Yardley, Rodriguez, 
Bates, & Nelson 

2009 n = 273 
Psychology alumni 

USA 
1 large university 

37% Paraphrasing or copying text verbatim without citation 
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Table 29: This table summarises the plagiarism results from McCabe’s (2005) extensive investigation of 
academic integrity. Percentage of undergraduates and postgraduates who have engaged with 
plagiarism at least once in the past year and percentage of academic staff who have observed one or 
more instances of plagiarism in the last three years. Participants were presented with three different 
examples of plagiarism.  

Form of cheating on a written assignment Undergraduates Postgraduates Staff 

Paraphrasing/copying a few sentences from a 
written source without footnoting it 

38% 25% 80% 

Paraphrasing/copying a few sentences from 
internet source without footnoting it 

36% 24% 69% 

Copying material almost word for word from a 
written source without a citation 

7% 4% 59% 

 

severity. Findings were similar to those of McCabe’s research and it was concluded 

that plagiarism at the university level is a common form of academic misconduct.  

Specifically, participants were asked about their experiences of ‘copying information 

directly from a website, book or periodical without referencing the source’; an 

example of misconduct that the researchers classified as serious cheating. Just over a 

quarter of students (27%) admitted to engaging in this form of misconduct and 34% of 

staff stated that they had observed this form of plagiarism within the student body. 

The remaining two examples of plagiarism were categorised as instances of minor 

cheating. Firstly, staff and students were asked about ‘paraphrasing information from 

a website, book or periodical without referencing the source’. It was found that the 

majority of students (79%) had engaged in this form of misconduct and 52% of staff 

had personally identified this form of misconduct in their students’ work. Participants 

were then asked about their experiences of ‘copying information directly from a 

website, book or periodical with reference to the source but no quotations marks’.  

Again approximately half of staff had directly witnessed this form of misconduct, while 

29% of students reported that they had personally committed it. 

Trost’s (2009) investigation of student dishonesty at the university level in Sweden 

revealed that plagiarism is also a common form of misconduct across the Swedish 

student body.  Self-reported data showed that 61% of students had copied materials 
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for assessment from a book or other publication without acknowledging the source, 

and 9% had paraphrased material from another source without acknowledging the 

original author. These results suggest that this cohort of students are more likely to 

engage in serious plagiarism by directly copying material word-for-word from a source 

without acknowledgement, as opposed to the less serious version of plagiarism 

whereby one paraphrases material without acknowledgment. This pattern of results is 

in contrast to the pattern seen in the work of McCabe (2005) and de Lambert and 

colleagues (2006) where students were more likely to engage in the less severe version 

of paraphrasing plagiarism compared to the more serious word-for-word form of 

plagiarism. Despite this unexpected finding, the results do highlight that plagiarism is 

commonplace in the higher education sector in Sweden. 

Additional research also confirms that plagiarism is a common form of academic 

misconduct in the higher education sector.  Yardley and colleague’s (2009) 

retrospective study found that 37% of recent graduates had copied or paraphrased 

material during their undergraduate degree without correctly citing the original source 

and Maxwell, Curtis and Vardanega (2006) found that 83% of their local Australian 

students and 82% of their international Asian students reported engaging in some 

form of plagiarism at least once during their studies at university. Likewise, Ward 

(2002, as cited in Ison, 2012) reported that of the 598 students questioned, more than 

a quarter of them acknowledged engaging in academic misconduct in the form of 

plagiarism. These participants came from nine different higher education institutions 

providing further evidence that plagiarism is wide spread. 

The prevalence of plagiarism, utilising both written text and the internet, were 

investigated by Scanlon and Neumann (2002). Nearly 700 undergraduate students 

from nine American colleges and universities completed a questionnaire reporting on 

their engagement with various forms of plagiarism. One quarter of participants 

admitted to cutting and pasting material directly from the internet and inserting it in 

their own written work without a correct citation. A similar proportion of participants 

(nearly 28%) reported that they had copied text directly without providing a citation. 

This second form of plagiarism was intended by the researchers to imply the use of 
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written text, the conventional way in which material was accessed, as opposed to the 

internet, a more modern way of gathering information. Scanlon and Neumann suggest 

that students may not see a difference between written text and text accessed online 

and so when asked about copying text generally they may have included in that both 

written text and digital text obtained from the internet. This suggests that in our 

current society, the medium through which you access information (i.e., via paper or 

online) is perhaps no longer as important as it used to be, fitting with conclusions 

drawn by McCabe (2016). This point aside, the results of this study show that a notable 

proportion of students do admit to committing plagiarism, fitting with the findings of 

the other studies covered in this section.  

Researchers using plagiarism detection software to estimate prevalence rates have 

also concluded that plagiarism is commonplace within the higher education sector.  

One concern regarding the use of detection software is that some material within the 

written work may be flagged up as plagiarised content, when in fact it is legitimate 

work. This includes examples such as correctly cited quotations, references and other 

bibliographic material. To overcome this potential limitation, researchers in this field 

manually screen the written work to ensure that the software’s calculations are based 

on the correct criteria. 

In a Croatian based study, medical students who were enrolled in a Medical 

Informatics course completed an essay based assignment (Bilic-Zulle et al., 2005). The 

assignments were then run through the plagiarism detection software ‘WCopyfind’ 

and results suggested that a staggering 91% of the essays contained plagiarised text, 

with 57% of the student papers plagiarising 10% or more of the text. The average 

amount of plagiarised text for this sample of work was 19%.   

Walker (2010) investigated plagiarism rates in a cohort of 569 business students from a 

New Zealand university. Student assignments were collated over a five year period and 

were run through Turnitin. Approximately one quarter of the assignments contained 

plagiarised material. More specifically, 11% of papers had text copied word-for-word 

with no citation (verbatim plagiarism) and 14% of papers appeared to paraphrase text 
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by citing the original piece of work, when in fact they had actually taken pieces of text 

word-for-word without providing quotation marks (sham plagiarism). Similar results 

were also seen in Warn’s (2006) Australian study. It was found that 23% of the 

undergraduate management essays that Warn ran through the detection software 

‘TOAST’ (a system developed in-house at the University of New South Wales) 

contained some plagiarism, ranging from trivial to severe.  

Extending research beyond the academic discipline of business studies, Batane (2010) 

explored the prevalence of plagiarism, based on Turnitin originality scores, across a 

broad range of disciplines at a university in Botswana. Two hundred and seventy two 

papers were included in the analysis and results indicated that 86% of all student 

papers had plagiarised to some extent, and that the average text similarity score was 

21%.  

In research designed to better understand the prevalence of plagiarism at the 

postgraduate level, Ison (2012) ran 100 doctoral dissertations on a range of topics, 

obtained from six American institutions, through Turnitin. The similarity index criteria 

was set at 10%. Results suggested that nearly half of the dissertations contained some 

text taken word-for-word from another source without providing a citation, and nearly 

three quarters of the dissertations contained plagiarism in the form of incorrect 

paraphrasing and incorrect citations. In terms of the text similarity index: 46% of the 

dissertations were classified as low level plagiarism with index ratings of 11-24%; 11% 

were classified as medium level plagiarism with index ratings of 25-49%); and 3% were 

classified as high level plagiarism with index ratings of 50% or greater.  

Gilmore and colleagues (2010) sought to better understand the prevalence of 

plagiarism in a sample of postgraduate students enrolled in either Masters or Doctoral 

programmes at three American universities. The students’ fields of studies included 

technology, mathematics, science, engineering, mathematics education and science 

education. Students were invited to submit an initial research proposal (pre-proposal), 

receive feedback on that proposal and then resubmit their proposal (post-proposal).  

Proposals were run through the detection software ‘SafeAssign’ and textual overlap 
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scores were calculated5. Of the 109 pre-proposals submitted, 36% contained 

plagiarism and of the 54 post-proposals handed in, 43% contained plagiarism. The 

cases of plagiarism ranged from incorrect paraphrasing to large pieces of text being 

copied verbatim without citation or quotations marks.  

Rather than using specialised plagiarism detection software, McCullough and 

Holmberg (2005) decided to test both the effectiveness and efficiency of using the 

‘Google’ search engine to detect word-for-word plagiarism. Two hundred and ten 

Master’s theses were obtained from an electronic database holding the work of 

postgraduate students who had completed their Master’s degree from one of 22 

American universities, across a range of academic disciplines. Findings revealed that 

‘Google’ was an effective way of detecting verbatim plagiarism, with plagiarism being 

evident in 27% of the theses studied. 

Finally, two American based studies included both undergraduate and postgraduate 

students, enrolled in business related programmes, to investigate prevalence rates of 

plagiarism using Turnitin similarity index ratings. Firstly, Chao, Wilhelm, and 

Neureuther (2009) passed 116 student assignments through Turnitin and found that 

39% of the papers contained at least 1% of plagiarised text. Secondly, Martin, Rao and 

Sloan (2009; 2011) asked 158 students to each submit one research paper to be 

checked via Turnitin. The cut off was set at 3% and at this level 61% of the papers were 

found to contain plagiarised material, with an overall average text similarity score of 

11%.  

Findings from studies investigating the prevalence rates of plagiarism, either through 

the use of self-report data or through the use of text similarity scores from plagiarism 

detection software, highlight plagiarism as common practice in higher education 

institutions from around the world and an issue for both undergraduate students, and 

the postgraduate community. 

  

                                                      
5 For details on the SafeAssign detection software see: 
https://help.blackboard.com/Learn/Administrator/Hosting/Tools_Management/SafeAssign 

https://help.blackboard.com/Learn/Administrator/Hosting/Tools_Management/SafeAssign
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Why is plagiarism a challenging area of academic misconduct? 

 “Plagiarism is a complex notion – and deceptively so” (Sutherland-Smith, 2008, p. 3). 

This quote aptly sums up the key concern regarding plagiarism; that of the difficulty in 

finding a universally accepted definition of this form of academic misconduct. There is 

variability in how one defines plagiarism, and perhaps as a result of this, we do not see 

uniform agreement across the higher education sector regarding what we consider 

plagiarism to be or how we should assess and determine whether plagiarism has 

occurred (as summarised above). A consensus of views is needed to ensure that 

academic staff and students alike have a shared understanding of what plagiarism 

represents (e.g. Bilic-Zulle et al., 2005; Devoss & Rosati, 2002; Rennie & Crosby, 2001). 

Research specifically targeting the student understanding of plagiarism has shown that 

this form of misconduct is often poorly understood by students and that it can be very 

difficult for them to accurately define plagiarism (e.g. Gullifer & Tyson, 2010, 2014; 

Pickard, 2006). Ashworth and colleagues (1997) interviewed students to gain a better 

understanding of their perspective regarding plagiarism. Results suggested that 

plagiarism is a less meaningful concept to students compared to academic staff, and 

that it falls toward the bottom of the students’ ‘system of values’. Students reported 

that they did not know how to reference material correctly and it was clear, from their 

responses, that students did not fully understand the purpose or importance of 

referencing.  Students were likely to hold a light hearted view of referencing; that it 

was simply carried out for reasons of “academic etiquette and polite behaviour” (p. 

200). They did not seem to understand the role that referencing plays in allowing one 

to “avoid intellectual theft” (p. 200) through accurate and appropriate attribution. 

Results showed that students did not understand at what point one crosses the line 

from acceptable to unacceptable practice within the area of plagiarism. Students 

questioned how much borrowing was allowed before plagiarism had actually been 

committed (e.g. copying one word or phrase, copying one paragraph, etc.). Some 

students held the view that ‘published authors plagiarise, so why can’t we?’ and it was 

also questioned whether plagiarism even mattered at the undergraduate level, given 
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that students are not expected to be producing new work, but rather presenting well 

known, established work in their field. 

Perry (2010), with his self-reporting questionnaire-based research, has provided us 

with additional insight into students’ attitudes towards, and understanding of, good 

academic practice and misconduct. The sample comprised both undergraduate 

(n=355) and postgraduate students (n=122) from a UK based Business School. It was 

found that approximately three quarters of participants did not view ‘copying ideas 

without identifying the source’ as cheating and three quarters of first year students did 

not think ‘copying word-for-word without mentioning the author’ was an example of 

plagiarism. The conclusion, that this sample of students lacked an accurate 

understanding of plagiarism, was reinforced with the findings that 14% of students 

were unsure as to whether or not they had ever actually committed plagiarism 

themselves, and that the ‘majority’ of students did not seem to know whether or not 

‘copying one or two sentences without acknowledging the source’ was considered 

plagiarism.  An important final observation from Perry’s research was that half of the 

students participating in this project did not remember the training on plagiarism that 

they had received. The training sessions that the students had attended taught 

students how to avoid this form of misconduct. This suggests that while these students 

are being educated about good academic practice, they are not retaining the 

information or putting these lessons learned into practice, which is undoubtedly linked 

to their generally poor understanding of plagiarism. It is important to keep this finding 

in mind when designing a course aimed at teaching students about good academic 

practice. We need to think carefully about how to check understanding and how to 

make these types of sessions effective so that this important information is retained. 

Another challenging aspect of this area of academic misconduct relates to 

unintentional plagiarism, as described earlier, and the impact that it has on students. 

As highlighted, many academics believe that a number of cases of supposed plagiarism 

are in fact unintentional on the part of the student. This observation is not lost on the 

students themselves, with many students reporting that they are genuinely concerned 

that they will be punished for accidentally committing plagiarism (Ashworth et al., 
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1997; Perry, 2010). This observation is key to consider with respect to how we teach 

our students about plagiarism. We do not want to promote a culture of fear and 

uncertainty in our students when it comes to academic writing, potentially creating 

unnecessary anxiety. We want our students to be confident writers, with a clear 

understanding of what is acceptable and unacceptable practice. If this can be achieved, 

we could potentially reduce the number of cases of unintentional plagiarism. 

A final consideration is the challenge that the digital world brings to academia. On a 

positive note, the internet has been instrumental in increasing the size of academic 

fields by providing researchers with the tools necessary to share information with one 

another across the globe. As a result we have witnessed an immense growth in 

academic literature, with the internet allowing us to benefit from this growth, by 

providing us with immediate access to this large volume of information (Barrie & 

Presti, 2000). However, in doing so, the internet has also increased the ease with 

which students can plagiarise by adopting the ‘cut and paste’ technique (Austin & 

Brown, 1999; Das, 2003; DeVoss & Rosati, 2002; Grover, 2003). A number of 

researchers report that as a result of the access to digital material provided by the 

internet, we have witnessed an increase in the prevalence of plagiarism (Gibelman & 

Gelman, 2003; Postle, 2009; Scanlon, 2003; Walker, 2010).  It is also harder for 

academics to keep track of all the literature that is now available to students, making it 

easier for students to ‘hide’ plagiarised material in plain sight. In response to the 

increased potential for plagiarism, sophisticated detection software has been 

developed and is helping curb this form of academic misconduct.  

Plagiarism, as defined by the TGAP Module, University of St Andrews: 

A term that refers to the copying, either whole or in part, of someone 
else's ideas without giving that original author his/her proper 
attribution.  

Consider plagiarism as 'intellectual theft'--stealing someone else's 
thoughts/ideas/information.  
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1.7.2 Results 

Participants were asked to rate six scenarios, where each scenario presented an 

alternate way of including the information from in the following paragraph: 
  

Background music is present in a variety of contexts. It is used in the 
media in advertisements, TV news and shows, and in other contexts 
such as movies, waiting rooms and restaurants. In these settings, 
music is intended to manipulate individuals’ thoughts, feelings, and 
behavior in more or less specific ways. (Ziv, 2015) 

Scenario 1:  

For Scenario 1 the original paragraph was presented word for word without 

including a citation and without using quotation marks. 

Original text: 

Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

Scenario 1: 

Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

 

A clear consensus was seen with participant responses for this scenario (see 

Table 30 and Figure 26). Undergraduates, postgraduates and staff alike rated 

this scenario as academic misconduct (92-98%). Very few participants described 

this scenario as good practice (≤1%). Likewise, very few participants rated this 

scenario as an example of poor practice, though it is important to note that 

undergraduates were more likely to use this rating (6%) compared to 

postgraduates (3%) and staff (1%). Only 1% of all participant groups indicated 

that they were unsure how to rate Scenario 1. 
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Table 30: Frequency (and percentage) of participant responses across the four possible answers for Plagiarism 
Scenario 1, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 3 (1%) 15 (6%) 247 (92%) 4 (1%) 269 

Postgraduate 0 (0%) 5 (3%) 172 (96%) 2 (1%) 179 

Staff 0 (0%) 1 (1%) 132 (98%) 2 (1%) 135 
Total 3 21 551 8 583 6 

 

 

Figure 26: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Plagiarism Scenario 1, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 

Scenario 2: 

In Scenario 2 the original paragraph was presented word for word with a citation stating 

author and year; no quotation marks were used and no page number was referenced. 

Original text: 

Background music is present in a variety of 
contexts. It is used in the media in 
advertisements, TV news and shows, and in 
other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

Scenario 2: 

Background music is present in a variety of 
contexts. It is used in the media in 
advertisements, TV news and shows, and in 
other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways (Ziv, 
2015). 

                                                      
6 Sample sizes for the 6 scenarios in the plagiarism section range from 581-583. A sample size of 583 
indicates that all participants answered that specific question. Any sample sizes below 583 represent 
cases whereby one or more participants failed to answer that specific question. 
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While the majority of responses for Scenario 2 fell in the academic misconduct 

category, a more varied response was seen compared to Scenario 1 (see Table 

31 and Figure 27). Between 47-64% of participants rated this scenario as 

misconduct, 23-38% rated this scenario as poor practice and 6-14% of 

participants chose the good practice classification for Scenario 2. An increase in 

the use of the ‘unsure’ category was seen for this scenario (2-5%) compared to 

Scenario 1 (1%). Results show that participant ratings were divided across the 

acceptable/unacceptable academic practice boundary. 

Table 31: Frequency (and percentage) of participant responses across the four possible answers for 
Plagiarism Scenario 2, as a function of position held within the university. 

Response 

Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 37 (14%) 94 (35%) 127 (47%) 11 (4%) 269 

Postgraduate 15 (8%) 42 (23%) 114 (64%) 8 (5%) 179 

Staff 8 (6%) 51 (38%) 73 (54%) 3 (2%) 135 

Total 60 187 314 22 583 
 

 

Figure 27: Bar chart showing the percentage of participant responses (good, poor, 
misconduct or unsure) for Plagiarism Scenario 2, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 

 

Scenario 3:  

In Scenario 3 the original paragraph was presented word for word within 

quotation marks; a correct citation was included (author, year and page number 

reference). 
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Original text: 

Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

Scenario 3: 

“Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways” 
(Ziv, 2015, p.1). 

 

For Scenario 3 there is agreement across participant responses with 

undergraduates, postgraduates and staff alike rating this scenario as good 

academic practice (76-82%; see Table 32 and Figure 28). Between 8.5-15% of 

participants rated this scenario as poor practice and fewer still described this 

scenario as academic misconduct (5-7.5%). Only a small number of participants 

stated that they were unsure how to rate Scenario 3 (≤2%). 

Table 32: Frequency (and percentage) of participant responses across the four possible answers for 
Plagiarism Scenario 3, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 204 (76%) 40 (15%) 20 (7.5%) 4 (1.5%) 268 

Postgraduate 147 (82%) 15 (8.5%) 13 (7.5%) 4 (2%) 179 

Staff 108 (80%) 19 (14%) 7 (5%) 1 (1%) 135 
Total 459 74 40 9 582 

 

Figure 28: Bar chart showing the percentage of participant responses (good, poor, 
misconduct or unsure) for Plagiarism Scenario 3, as a function of position held within the 
university (undergraduate, postgraduate, or staff). 
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Scenario 4:  

With Scenario 4 the structure of the paragraph remained unchanged while 

many of the key words in the paragraph were replaced with alternative words 

that share a similar meaning (i.e. a thesaurus approach). A correct citation for 

Ziv’s work was included. 

Original text: 

Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

Scenario 4: 

Background music exists in a variety of 
situations. It is used in the media in TV 
shows, the news and in advertisements, 
along with other settings such as 
cafeterias, cinemas and waiting rooms. 
In these contexts, music is intended to 
influence peoples’ opinions, moods, and 
behavior in certain ways (Ziv, 2015).  

 

Participant responses for Scenario 4 were split across the good practice, poor 

practice and academic misconduct categories (see Table 33 and Figure 29). The 

pattern of results highlighted considerable variability in participant views of this 

scenario. Undergraduates, postgraduates and staff were more likely to classify 

this scenario as poor practice (37-58%) but the rates of selection for the good 

practice (16-31%) and misconduct (21.5-30%) categories were also relatively 

high.  Overall the majority of responses fall on the acceptable side of academic 

practice boundary. A small number of participants reported being unsure how 

to rate Scenario 4 (<5%). 

 

Table 33: Frequency (and percentage) of participant responses across the four possible answers for 
Plagiarism Scenario 4, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 79 (29%) 115 (43%) 63 (24%) 11 (4%) 268 
Postgraduate 55 (31%) 66 (37%) 53 (30%) 4 (2%) 178 

Staff 22 (16%) 78 (58%) 29 (21.5%) 6 (4.5%) 135 

Total 156 259 145 21 581 
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Figure 29: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Plagiarism Scenario 4, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 

 

Scenario 5:  

In Scenario 5 the structure of the paragraph changed (i.e. the section on 

‘manipulation’ was moved to the start of the paragraph and the list of ‘contexts’ 

was moved to the end of the paragraph). The order of some specific sets of 

words was altered (e.g., ‘thoughts, feelings, and behavior’ versus ‘thoughts, 

behavior and feelings’) but overall many words of the original paragraph 

remained unchanged. A citation for Ziv’s work was included at the end of the 

paragraph. 

Original text: 

Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

Scenario 5: 

Music is used in the media. It is intended 
to manipulate the thoughts, behaviour 
and feelings of individuals. It is used in 
this way in TV news and shows, movies, 
waiting rooms and restaurants (Ziv, 
2015).  

 

 

Participant responses for Scenario 5 were varied with preferences shown for 

the good and poor practice categories (see Table 34 and Figure 30). This 

finding suggested that the majority of participants felt that this scenario fell on 
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the acceptable side of the academic practice boundary. Approximately half of 

all participant groups rated Scenario 5 as an example of good practice while 

between 28-42% of participants classified this scenario as poor practice. A 

notable number of participants did rate this scenario as misconduct (10-13%) 

and approximately 7% of undergraduate and postgraduates students were 

unsure how to rate this scenario (the highest use of this category across all 

plagiarism scenarios). Very few staff by comparison were unsure how to rate 

Scenario 5. 

Table 34: Frequency (and percentage) of participant responses across the four possible answers for 
Plagiarism Scenario 5, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 135 (50.5%) 86 (32%) 27 (10%) 20 (7.5%) 268 
Postgraduate 93 (52%) 50 (28%) 24 (13%) 12 (7%) 179 

Staff 61 (45%) 57 (42%) 15 (11%) 2 (2%) 135 

Total 289 193 66 34 582 
 

 

Figure 30: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Plagiarism Scenario 5, as a function of position held within the university 
(undergraduate, postgraduate, or staff). 

 

Scenario 6:  

Scenario 6 presented an example of paraphrasing where the key ideas of the 

paragraph were taken and then summarised using different terminology and a 

different structure, followed by a correct citation at the end of the paragraph 

acknowledging the author and year of publication. 
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Original text: 

Background music is present in a variety 
of contexts. It is used in the media in 
advertisements, TV news and shows, and 
in other contexts such as movies, waiting 
rooms and restaurants. In these settings, 
music is intended to manipulate 
individuals’ thoughts, feelings, and 
behavior in more or less specific ways. 

Scenario 6: 

Music is used in a lot of different ways to 
influence the reactions and thoughts of 
people in specific situations. Examples 
include use of music in advertising, 
waiting rooms and restaurants. In each 
of these settings background music is 
used in an attempt to elicit specific 
thought patterns in individuals (Ziv, 
2015).  

 

A consensus was seen across all three participant groups that Scenario 6 

represented good academic practice (see Table 35 and Figure 31).  

Approximately 20% of participants felt that this scenario represented poor 

practice. A relatively small number of participants rated Scenario 6 as 

misconduct (2-6%) or were unsure how to rate this scenario (1-5%). 

Table 35: Frequency (and percentage) of participant responses across the four possible answers for 
Plagiarism Scenario 6, as a function of position held within the university. 

Response 
Frequency  

Good Practice Poor Practice Misconduct Unsure Total 

Undergraduate 187 (69.5%) 55 (20.5%) 13 (5%) 13 (5%) 268 

Postgraduate 139 (78%) 32 (18%) 4 (2%) 4 (2%) 179 

Staff 98 (73%) 27 (20%) 8 (6%) 2 (1%) 135 

Total 424 114 25 19 582 
 

 

Figure 31: Bar chart showing the percentage of participant responses (good, poor, misconduct 
or unsure) for Plagiarism Scenario 6, as a function of position held within the university 
(undergraduate, postgraduate, or staff).  

0

10

20

30

40

50

60

70

80

90

100

Good Practice Poor Practice Misconduct Unsure

P
er

ce
n

ta
ge

UG

PG

Staff



 

124 
 

1.7.3 Discussion 

This section of the study sought to better explain student and staff views of plagiarism. 

As seen for other areas of academic practice, the extreme ends of the academic 

practice continuum relating to plagiarism are generally agreed upon by students and 

staff. All participant groups recognised that taking material written by someone else 

and using it word for word, without a correct citation and quotation marks (as seen in 

Scenario 1, Figure 26), represented academic misconduct. This scenario demonstrates 

plagiarism in its most obvious form and as such it is not surprising to find agreement 

among participants in this case. 

At the other end of the continuum, it was agreed that if a quotation was correctly 

cited, providing information about the author, the year of publication and the page 

number from where the material was retrieved, along with the use of quotation marks, 

then this represented an example of good academic practice (Scenario 3, see Figure 

28). It had been anticipated that this scenario may have been classified more 

frequently as poor practice, particularly by staff members. While there is no act of 

misconduct being committed here, it could be argued that including direct quotations 

rather than presenting the information in your own words does not represent good 

practice. As educators we aim to equip our students with the skills to be able to read 

and process information and then pass that information on using one’s own words (i.e. 

to paraphrase). When developing this section of the study it was felt that the original 

paragraph chosen presented information that would be accessible to all participants 

and the content easily understood, such that relying on an exact quotation would be 

unnecessary should a student refer to this article in an essay. It is interesting that when 

the direct quote is presented in this format (i.e. on its own outside of a full text) only a 

small number of staff believe that relying on a direct quotation without paraphrasing 

represents poor practice. It would be interesting to investigate whether staff views 

would change if the direct quote was presented within a longer piece of prose. It 

would also be interesting to explore the role that faculty of studies may play. It may be 
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that in some Arts disciplines it is more acceptable to reply on direct quotations 

compared to the Science subjects. 

The final scenario presenting a clear majority view was Scenario 6, where an example 

of appropriate paraphrasing was demonstrated to participants (see Figure 31). The 

original material was described in the writers own words, presenting the ideas in a 

new structure, while acknowledging the original piece of work by including the author 

and year of publication in the citation. Overall, as expected, participants felt that this 

scenario represented good academic practice. A notable observation is that while this 

was the majority view held, one-fifth of participants felt that this example represented 

poor practice. When reliant on a single source, as in this case, there are limited ways to 

present information in your own words, while still retaining the sentiment of the 

original piece of work. It would therefore be interesting to learn from the group who 

deemed Scenario 6 poor practice how they would write this paragraph differently in 

order for them to classify this example of paraphrasing as good practice.  

The remaining three scenarios represented cases where there was less certainty 

among respondents, highlighting for this group of participants where the grey areas 

are between acceptable and unacceptable academic practice. Scenario 2 technically 

represented a case of academic misconduct. Material was taken word for word from 

the original source, and while the author and year of publication was provided, there 

was no acknowledgment that this was a direct quote (i.e., no page number reference 

was given and/or no quotation marks were used). Had this paragraph been presented 

within an essay and the reader did not have access to the original piece of work, the 

reader could fairly assume that the paragraph represented the writer’s own words. 

This was clearly not the case in this scenario and as such we would have expected 

participants to choose the misconduct rating.  

The majority of participants did rate Scenario 2 as misconduct, but not by a large 

margin (see Figure 27). There was quite a split between responses showing that a 

number of participants felt that this scenario represented poor practice. The difference 

between Scenario 1 (clear plagiarism) and Scenario 2 was the use of the citation. 
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Perhaps adding a citation (albeit one without reference to a page number) has moved 

Scenario 2 into the poor practice category for a number of our participants. That is, the 

positive act of acknowledging that the work did come from another source outweighed 

the lack of correct details provided in the citation. Choosing the poor practice rating 

could indicate that participants were aware that the referencing was not completed 

correctly but felt that, because some amount of referencing was given, they would not 

label this with the harshest rating of misconduct. For staff completing this question, it 

is possible that they may have identified the issues with this scenario but did not feel 

that the offence was large enough to activate the necessary processes for an 

investigation of misconduct (at the University of St Andrews this would involve 

referring the case to the Academic Misconduct Officer). Instead, staff might feel that 

this type of offence warrants a warning rather than more formal proceedings, and as 

such, the softer rating of poor practice was deemed to be a more appropriate label. 

This scenario could potentially present a case of unintentional plagiarism (as described 

by Auer & Krupar, 2001; Gilmore et al., 2010; Howard, 2002; Ison, 2012; Laird, 2001; 

Walker, 2010; Waltman, 1980) and this may also help in explaining the use of the poor 

practice category. 

It needs to be highlighted that a non-trivial number of participants felt that Scenario 2 

represented good academic practice (see Table 31). This was not limited to student 

responses but also included the responses of staff members. This is an issue that needs 

to be addressed as according to the TGAP guidelines this scenario does not represent 

good practice. We need to ensure that staff and students are clear on how the 

university defines this form of misconduct. It will also be important to further explore 

the responses for Scenario 2, as a function of faculty. It may be that differences in 

referencing and citation styles across disciplines impact how this scenario is 

interpreted. For example, some referencing techniques (more commonly seen in the 

Arts discipline) include the use of footnotes, where the page number of the quotation 

is included in the footnote, rather than being embedded within the written text (as we 

have done here in Scenario 2). If someone did adopt this footnote style of referencing 

you could understand why they would give Scenario 2 a rating of good practice.   
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The remaining two scenarios allow for an interesting comparison. In Scenario 4 the 

structure of the paragraph remained unchanged while the key words were replaced 

with synonyms. Scenario 5 presented the opposite situation whereby the structure 

was altered while many of the key words were retained. A lack of consensus on how to 

rate these two scenarios was shown as both scenarios received ratings across all four 

classifications of good, poor, misconduct and unsure. Ratings for Scenario 5, however, 

did fall more towards the acceptable end of the academic continuum compared to 

Scenario 4. This suggests that the practice of altering the structure of ideas is viewed 

less negatively by our participants compared to maintaining the original structure and 

simply altering the words used.  

To produce Scenario 4 a thesaurus was consulted. Main words from the paragraph 

were replaced with an alternative word. Beyond this, very little change was made to 

the paragraph. Overall, approximately 70% of participants felt that this scenario did 

not represent misconduct, with the majority of participants classifying this example as 

poor academic practice (see Figure 29). To produce Scenario 5, the structure of the 

paragraph was changed by cutting and pasting parts of the paragraph into a new order 

(i.e. the order was switched for the last two components of the paragraph). Some 

small edits were made but many of the main words used in the original paragraph 

were retained.   Approximately 80% of participants rated this scenario as acceptable 

practice, with 50% of participants stating that they felt this scenario represented good 

academic practice (see Figure 30).  

Interestingly, according to the TGAP module, neither of these scenarios represent 

acceptable practice and both would be deemed academic misconduct. In these 

scenarios either the structure remained the same or the key words remained the same 

and the writer made no attempt in either case to synthesize the information from the 

original paragraph and then present that information in their own words. It would 

have been interesting to talk with participants after they had completed this section of 

the survey and explain to them how these scenarios were written. It could be expected 

that if participants knew exactly how the researcher created these two paragraphs, the 

majority rating would move to the misconduct classification for both Scenarios 4 and 5. 
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This result brings our ability to detect plagiarism into question and highlights how, on 

the surface, it is very difficult to identify these forms of misconduct. In this study we 

were presenting an artificial situation where the original and the alternative texts were 

always presented together. This ability to directly compare the two pieces of writing 

provided our participants with a unique situation that should have allowed for and 

supported easier detection of misconduct.  Despite this only a minority of participants 

correctly identified these two scenarios as unacceptable practice: 20-30% of 

participants chose misconduct for Scenario 4, while 10-13% of participants chose 

misconduct for Scenario 5 (see Table 33 and Table 34). If you were to imagine a ‘real 

world’ example where a teacher is marking a student’s piece of work in isolation, it 

quickly becomes apparent that it would be considerably more difficult to identify these 

forms of plagiarism in a typical marking situation. 

Overall, the results confirm that plagiarism is indeed a complex component of 

academic misconduct, as has been seen in many research projects conducted over the 

past 50 years (e.g. Ashworth et al., 1997; Bowers, 1964, as cited in McCabe & Trevino, 

1996; Gullifer & Tyson, 2014; Ison, 2012; McCabe, 2005, 2016; Perry, 2010; 

Sutherland-Smith, 2008). As expected, the findings show that students, both 

undergraduate and postgraduate, do not always understand when plagiarism has or 

has not been committed. This is seen through their varied responses for most of the 

plagiarism scenarios and is once again supporting the conclusions drawn by many 

researchers in this field (e.g. Ashworth et al., 1997; Gullifer & Tyson, 2010; Perry, 2010; 

Pickard, 2006). A more surprising result is that staff, too, demonstrate a lack of 

agreement in their classification of plagiarism, as shown through their diverse ratings 

for Scenarios 2, 4 and 5. Even in Scenarios 3 and 6, where a majority rating was seen 

for staff, a notable minority of staff participants did not agree with the majority ruling. 

These observations highlight the real need to develop a shared understanding across 

the university, for both staff and students, of what constitutes plagiarism. An 

institutional agreement of what plagiarism entails is paramount if we are to 

successfully educate our students about good academic practice. 
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The current findings clearly demonstrate the grey areas within the context of 

plagiarism. Students and staff alike were able to identify the most extreme form of 

plagiarism; that of  copying material verbatim without providing a citation (de Lambert 

et al., 2006; McCabe, 2005; Trost, 2009; Walker, 1998, 2010). Participants were also 

able to recognize that providing a quotation with the correct citation (author, year, 

page number and quotation marks) is acceptable academic practice. For the other 

scenarios, however, classification was not as straightforward. Looking more closely at 

these grey areas of plagiarism is essential if we are to harmonize views of plagiarism. 

Research has clearly documented the extent of plagiarism within the higher education 

setting and has detailed the many forms that plagiarism can take (e.g. Batane, 2010; 

Bilic-Zulle et al., 2005; de Lambert et al., 2006; Maxwell et al., 2006; McCabe, 2005; 

Scanlon & Neumann, 2002; Trost, 2009; Walker, 1998, 2010; Yardley et al., 2009). 

There is no question that plagiarism is present in our learning institutions and that it is 

a concerning area of academic misconduct that cannot be ignored, especially in this 

digital era where ‘cut and paste’ is so easy. Given this, the focus of research should 

now shift away from defining specific forms of plagiarism and documenting prevalence 

rates, to instead engaging in work that will allow us to better understand the link 

between the factors that motivate students to plagiarise and the role that we, as 

educators, may play in some of those factors.  

Unfortunately, it is likely that there will always be some students who engage in 

misconduct, regardless of the education or the support that we provide for them. 

Irrespective of this we should always do the best that we can for these students by 

teaching them the importance of academic integrity. There are other students, 

however, who commit plagiarism either: 1) unintentionally, because of a lack of 

understanding; or 2) as a last resort in a moment of desperation. It would be beneficial 

to focus on these particular cohorts of students by asking ourselves whether we can do 

something to address the motivating factors surrounding students’ engagement in 

plagiarism 
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Previous work highlights that a lack of understanding of the institution’s good 

academic practice policy and a lack of understanding of the key concepts that make up 

the policy (such as plagiarism) are both key factors in students committing academic 

misconduct (e.g. McCabe, 2016; McCabe & Trevino, 1996). By improving the good 

academic practice education and training that we provide for our students, we will be 

able to help the cohort who unintentionally engage in plagiarism by strengthening 

their awareness and understanding of this form of misconduct (recommendations on 

how to strengthen training are provided below). We can also help these students by 

carefully managing misconduct cases where the offence seems to be unintentional or 

is considered to represent a very minor case of plagiarism that could be the result of a 

lack of understanding. Such situations allow us an extra opportunity to educate this 

cohort of students, improve their understanding of plagiarism and equip them with the 

skills necessary to avoid plagiarism in the future. Perhaps cases like this represent a 

situation where discipline and punishment come second to a potentially beneficial 

educational opportunity.  

For students who turn to plagiarism as a last resort, there may be things that we as 

educators can do to help them avoid these situations arising. Such circumstances may 

occur due to poor time management and organizational skills, or a lack of 

understanding regarding university policy on the submission of assessed work. This 

may be particularly pertinent for first year students, many of whom are trying to find 

the balance between academic and social activities in a brand new environment, with 

new found levels of independence. Along with educating our students about university 

policy and emphasising to them the importance of time management that allows for 

both academic and social pursuits, we also need to ensure that students are aware of 

the support systems available to them and how they can access them, so that if they 

do find themselves struggling, their first thought is to seek help rather than engage in 

plagiarism.  

TGAP provides a good, clear definition of plagiarism in a general sense, and it is 

important that we continue to share this definition with our students.  However, it 

seems that this definition alone is not enough as an educational tool, as it does not 
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lead to a reliable, consistent understanding of this form of misconduct (as 

demonstrated by the variability of responses in the current study). Without the 

opportunity to see plagiarism in action and engage directly with it, it is unlikely that 

our students will develop a deep understanding of what plagiarism is and how they can 

avoid committing plagiarism. It is also unlikely that they will develop an appreciation of 

why we consider the knowledge and awareness of plagiarism to be such a vital part of 

academia (Ashworth et al., 1997). Students would benefit greatly from this general 

definition of plagiarism being paired with a small number of carefully chosen case 

studies that the students are expected to work through (such as the scenarios used in 

this study). By having students complete assessments on these case studies, make 

judgements about each one in terms of plagiarism, and then compare their own 

judgements to those of the university, the students will have an opportunity to put 

theory into practice and really test how well they can apply their understanding of 

plagiarism to a range of situations. An opportunity such as this should help students 

develop and retain a deeper understanding of plagiarism. It is worth pointing out that 

an exercise such as this one could also benefit university staff and help to create and 

strengthen a shared understanding of plagiarism across the institution.   

Some could potentially argue that if we were to incorporate case studies into our good 

academic practice training programme, we would need to make the case studies 

discipline specific, which could be viewed as a cumbersome job (both in terms of 

preparing the case studies and the administration associated with delivering the 

correct content to the correct student). We would argue, based on the findings of the 

current study, that writing specific case studies for specific academic fields is 

unnecessary. We chose a rather generic passage about music that was not discipline 

specific, but appeared to be accessible to all participants regardless of their field of 

study. This observation is supported by the infrequent use of the ‘unsure’ category. 

Had participants failed to understand the content, making the task more challenging, it 

is likely that the unsure rating would have been used more frequently. Even though 

there may have been disagreement among participants as to how to classify the 
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scenarios in terms of good practice, poor practice or misconduct, nearly all participants 

did choose one of those three classifications rather than electing the unsure option. 

Following are a list of considerations for the University of St Andrews regarding how 

we, as an institution, may strengthen our position on plagiarism, and thereby 

strengthen the education that we are providing for our students:      

• First, the university needs to better understand how plagiarism is viewed by 

staff, so that we can work towards greater cohesion, with the aim of creating a 

shared understanding at the institutional level. This could involve holding focus 

groups with staff, from all disciplines, to get their views on how they define 

plagiarism, educate their students about plagiarism and deal with cases of 

student plagiarism. We will struggle to successfully educate our students about 

plagiarism, and good academic practice generally, if staff are not in agreement. 

We cannot afford for students to receive mixed messages about what is and is 

not acceptable practice. 

• The focus needs to be on the grey areas of plagiarism. Case studies could be a 

powerful way for the university to gain a better understanding of how staff 

view scenarios that fall in this area of uncertainty. Topics to be discussed here 

include: the importance of correctly citing a direct quotation; understanding 

how to paraphrase correctly with respect to the exact words used in the 

original piece of text (e.g. can you copy a word, a phrase, a sentence, etc? At 

what point has someone crossed the line from acceptable practice to 

plagiarism?); understanding how to paraphrase correctly in terms of the 

structure of the original piece of text (e.g. if someone copies the structure of a 

piece of work, would that be classified as plagiarism? It is interesting to note 

here that ‘structure’ as a concept, and its links to cases of misconduct, was also 

raised in the aiding and abetting and contract cheating sections of this work, 

highlighting the need to pay particular attention to this aspect of writing). 

• Focus groups, along with helping to improve our clarity of what plagiarism 

represents, could also provide a good opportunity for the university to review 

our teaching practice. Are there practices used in the university that create 
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situations that some students struggle to cope with, thereby increasing the 

likelihood that these students will turn to plagiarism in a moment of 

desperation? Such a review could include areas such as submission dates, 

penalties for not submitting coursework, extensions and module requirements. 

This is not to say that we need to remove all pressures from students; indeed 

many of these pressures are integral to the education and training that we 

provide for our students before they enter the workplace. Such a review could, 

however, allow us to identify specific situations that can provoke unacceptable 

academic practice in those students who would not normally turn to such 

drastic measures. Again, this information could strengthen our ability to 

educate students more successfully on how to avoid engaging in academic 

misconduct. As part of this review, we should also ensure that the university 

support systems that aid students in good academic practice, academic writing 

and referencing, are visible and readily accessible to the student body.  

• In terms of the TGAP module, it would be beneficial for the university to pair 

policy information with practical exercises. This could help consolidate student 

understanding and appreciation of plagiarism. This educational approach could 

also help to reduce the unnecessary anxiety that many students reportedly feel 

regarding the possibility of committing unintentional plagiarism. The education 

that we provide on plagiarism should aim to improve student confidence 

regarding their ability to write academic pieces of work successfully, without 

crossing the academic misconduct line.  

While these recommendations have been written specifically for the University of St 

Andrews, they would be equally important for other universities to consider. 

Plagiarism is an area of academic misconduct that is widespread across the higher 

education sector internationally, and as such needs to be addressed by the wider 

higher education community. 
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1.8 Summary 

1.8.1 Overall 

This project set out to better understand the views of the St Andrews’ staff and 

student body regarding what constitutes good academic practice and what constitutes 

academic misconduct. Four areas of academic misconduct from the university’s TGAP 

module were explored: aiding and abetting, multiple submission, contract cheating 

and plagiarism. Using an online questionnaire, participants were presented with 

academic scenarios and were asked to rate each scenario as either ‘good practice’, 

‘poor practice’ or ‘misconduct’. An ‘unsure’ option was also available for each scenario.   

Overall, for each area of misconduct, it was found that undergraduates, postgraduates 

and staff had a shared understanding of which scenarios represented good practice, at 

one extreme end of the academic practice continuum (see Table 36), and which 

scenarios represented academic misconduct, at the other end of the continuum (see 

Table 37). For all three participant groups there were also a number of scenarios 

where a consensus of ratings could not be reached, or where a rating from a notably 

sized minority could not be overlooked, suggesting that these scenarios fall in the grey 

area between good practice and misconduct (see Table 38) and warrant further 

investigation at the university level.  

1.8.2 Summary of findings for each area of academic misconduct 

Aiding and abetting and contract cheating seemed to be the most contentious areas of 

academic practice. Interestingly these are the two forms of academic practice that can 

potentially involve help from friends. This brings to the forefront the issue of what is 

considered appropriate collaboration with peers and highlights the tricky balance 

between individual work and group work and how we appropriately assess students in 

these two forms of work. As educators we often want to encourage student 

collaboration, with research demonstrating that working with peers can positively 

enhance student learning (Boud et al., 1999; Scager et al., 2016), but at what point 

does collaboration go too far? The University of St Andrews, and higher education  
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Table 36: Academic practice scenarios that received a consensus rating of good practice by undergraduate, 
postgraduate and staff participant groups 

Type of Misconduct Scenario Scenario Description 

Aiding & Abetting 1 “You and your friend both go to the library to find useful 
research material; every time you each find useful material you 
photocopy it once for yourself and once for your friend.” 

4 “You and your friend have a brainstorming session where you 
come up with a good structure for the essay, you then both 
take a note of that structure and go away and independently 
write essays based on that structure.” 

Multiple Submission 1 “You start the essay from scratch as if it is the first time you 
have written an essay on this subject and you don’t consult 
your original essay at all.” 

2 “You read through your previous essay to remind you about 
the subject and then put it away and begin work on your new 
essay. You don’t refer back to the first essay after the initial 
reading.” 

3 “You read through your previous essay and make a note of the 
points covered.  You use these notes to structure your new 
essay but don’t reuse any of the content from the first essay.” 

Contract Cheating 1 “Asking your flatmate to read over your essay and highlight 
mistakes in spelling and grammar.” 

Plagiarism 3 Direct quote, word-for-word, with correct citation and 
quotation marks 

6 Appropriate paraphrasing where the original material is 
described in the writers own words, within a new structure, 
and with a correct citation 

Table 37: Academic practice scenarios that received a consensus rating of academic misconduct by 
undergraduate, postgraduate and staff participant groups 

Type of Misconduct Scenario Scenario Description 

Aiding & Abetting 6 “You are having a hard time writing your essay so you ask your 
friend to please email theirs to you so that you can get some 
ideas. You adapt this electronic version, keeping a small 
amount of the original content and then adding your own 
content to it.” 

8 “You are having a hard time writing your essay so your friend 
emails you their copy and says it is fine to use it if you need to. 
You then submit the essay unchanged as your own.” 

9 “You notice your friend’s essay sitting on the table, copy it and 
submit it as your own.” 

Multiple Submission 5 “You take your previous essay, improve readability and 
grammar, update a few of the references, and then submit it.” 

6 “You take your previous essay and submit it as is for your new 
assignment without making any changes to the document.” 

Contract Cheating 8 “Using an internet company to provide you with a complete 
essay for a fee; you submit the essay in an unchanged form.” 

Plagiarism 1 Copying someone else’s work, word-for-word, without a 
correct citation or quotation marks 
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Table 38: Academic practice scenarios that lacked a clear consensus regarding their classification as either 
good practice, poor practice or misconduct. These scenarios fall within the grey area between the two extreme 
ends of the academic practice continuum and highlight areas of academic practice that warrant further 
investigation. 

Type of Misconduct Scenario Scenario Description 

Aiding & Abetting 2 “You ask your friend if you can please read their essay because 
you are not sure where to start. After reading their essay you 
make a few notes about the key points they made and hand 
the essay back. You then begin researching for your essay using 
these notes as a guide.” 

3 “You notice your friend’s essay sitting on the table and read it 
without asking. With their essay fresh in your mind you start 
writing yours.” 

5 “You are having a hard time writing your essay so you ask your 
friend to please email theirs to you so that you can get some 
ideas. You adapt this electronic version. You keep the order of 
the ideas the same but replace the writing with content that 
you have investigated and written on your own.” 

7 “Your friend shares their essay with you and says it is fine for 
you to refer to it while you are writing your own.” 

Multiple Submission 4 “You use your previous essay as a starting point. You take some 
paragraphs from your previous essay and combine them with 
new parts that you have written from scratch.” 

Contract Cheating 2 “Asking your flatmate to edit your essay for improved grammar 
and spelling.” 

3 “Asking your flatmate to edit your essay for improved 
structure.” 

4 “Prior to starting your essay, asking a classmate if you can read 
their essay on the same topic and use their sequence of ideas.” 

5 “Prior to starting your essay, asking a friend in the year ahead 
of you if they could talk you through how they would approach 
the topic of your essay.” 

6 “Using an internet company to get your spelling and grammar 
checked on an essay for a fee.” 

7 “Using an internet company to improve the structure of your 
essay for a fee.” 

9 “Using an internet company to provide you with a complete 
essay for a fee; which you modify substantially before 
submitting.” 

Plagiarism 2 Material taken word-for-word with original author and year of 
publication acknowledged, but no page number given and no 
quotation marks used 

4 Structure remains unchanged; key words replaced with 
synonyms (‘thesaurus approach’) 

5 Structure altered; key words remained the same 
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institutions generally, need to be more explicit as to what they feel appropriate levels 

of help to be. In drawing up such guidelines we must be careful not to stifle the 

enriching educative experience of interaction with peers. 

For the multiple submission scenarios, students generally seemed to be in line with the 

TGAP policy, but there was some discordance between staff views and TGAP. Staff 

were sometimes more lenient than what the policy would allow. This discordance 

between staff perspective and university policy highlights an important issue. There is 

the potential for students to receive mixed messages about what is allowed, when 

what they are taught (via TGAP) and what they are allowed to do in practice (via 

teachers) do not marry up. Such ambiguity could put students at risk of unintentional 

academic dishonesty. This observation highlights the potential benefits of the 

University’s TGAP training programme, as students who have completed TGAP show 

an understanding of multiple submission that is in line with the university policy, 

compared to staff who share differing views and who have not necessarily engaged 

with the TGAP module. The interaction between TGAP and staff is explored in more 

depth later in this section. 

Results from the plagiarism section of the study have highlighted how difficult it is to 

detect the more subtle forms of plagiarism. Even in this artificial setting, where both 

the original and the new texts are shown on the same page side by side, it was difficult 

for both students and staff to detect the acts of misconduct. The two aspects of 

plagiarism that appeared to be particularly difficult to rate were: 1) copying the main 

words from the original text, while changing the structure of the piece; and, 2) copying 

the structure of the original text while using a thesaurus to change the main words. 

The lack of certainty here regarding how to classify these two examples of plagiarism is 

perhaps unsurprising when you consider the conclusions drawn by Sutherland-Smith 

(2005). Sutherland-Smith’s work emphasizes how difficult it is to reach an agreement 

on how to define plagiarism. If people don’t agree on how to define plagiarism, how 

can we expect them to reliably identify it?  
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1.8.3 Staff and student responses 

Student and staff ratings of academic scenarios were generally in line with each other. 

In scenarios where students had a consensus rating, staff too held the same consensus 

rating. Likewise, if student responses to a scenario were varied, so too were staff 

responses. We might have expected that staff, with their many more years of 

experience with the intricacies of academia (and generally longer association with the 

focal university), would have shown more agreement in their ratings, but we found 

that staff had similar levels of variability to students. However, staff likely perceive 

deviating from university policy as less personally costly to them than students do, so 

may be less motivated to take care to conform.  

In the few instances when a difference in rating was seen across participant groupings, 

it typically followed the trend of students being more conservative than staff in their 

ratings, with student ratings following more closely with the university’s policy on good 

academic practice. A possible explanation for this trend could be related to the 

proximity (and perceived severity) of consequences for the students. Due to regular 

assessment throughout the academic year, students are in a position to experience an 

immediate punishment for academic dishonesty if they are caught. For undergraduate 

students this is something they will currently be experiencing in their studies and for 

postgraduate students it is likely that this is something they experienced recently when 

they were completing their undergraduate degree. This immediate consequence for 

students, along with their heightened awareness of the seriousness of misconduct, and 

the potential negative impact cheating could have on their grades, may explain why 

students are more cautious when rating academic scenarios. 

However, previous research investigating staff and student views of misconduct has 

generally shown that staff take cheating more seriously than students and that staff 

set stricter standards and award harsher punishments than students (Brimble & 

Stevenson-Clarke, 2005; Chen & Chou, 2017; Roberts & Toombs, 1993; Roig & Ballew, 

1994; Stern, 1986). This opposing finding suggests that the ‘proximity of consequences’ 

cannot solely explain the observations made in the current study because students, 
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regardless of the institution attended, will have experienced regular submission of 

assessed work and the subsequent possibility of being caught if they cheat. Why then, 

do students from the University of St Andrews sometimes rate scenarios less leniently 

than staff?  

One possible explanation lies with honour policies and training. It is not clear from the 

studies above whether or not student participants attended a university that had a 

visible honour code and/or mandatory training in good academic practice. Research 

suggests that if students are not familiar with the honour code, they will be less likely 

to value academic integrity and more likely to cheat (Kibler, 1992, 1994; McCabe, 

2005; Scanlon, 2003; Vandehey et al., 2007). Such students may also be unaware of 

the punishments they could receive if they were to be caught cheating. If the 

universities in these studies did not provide such an education for their students it 

could explain why these students took misconduct less seriously than staff. 

In the case of the University of St Andrews, there is not only a visible policy on good 

academic practice, but it is also compulsory for all undergraduate and postgraduate 

students to complete and pass the TGAP module when they begin their studies. In the 

current study, the vast majority of student participants (93%) reported that they had 

completed and passed this training. As such, participants had been educated about 

good academic practice and we can assume that they will have some appreciation for 

the punishment they would receive should they be caught engaging with academic 

misconduct. Perhaps then, engagement with TGAP can in part explain why our 

students appear to take academic misconduct very seriously. 

For staff at the University of St Andrews, however, we find that it is not compulsory for 

them to either look at or complete the TGAP module. As such, staff potentially do not 

have the same background training that their students do. Staff responses in the 

current study showed that 17% of staff had completed TGAP, 17.5% had looked at 

TGAP, 44.5% had heard of TGAP and 21% of staff had not heard of TGAP. Given that 

the majority of staff in the current study have not directly looked at TGAP, and one in 

five members of staff have not heard of TGAP, it is perhaps not surprising that staff 
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views do not always align with the policy set out in TGAP, nor with the sometimes 

more conservative student views.   

Another explanation for why students in the current study may sometimes view 

scenarios conservatively relates to the composition of the student body at St Andrews. 

In order to gain entrance into the University of St Andrews, students must achieve high 

grades in secondary school. We know from the literature that students are less likely 

to engage in dishonest academic practice if they are high achieving students (Baird, 

1980; Chapman et al., 2004; Whitley, 1998). As our student body may not represent 

the typical student cohort in higher education institutions in terms of academic 

success, this may explain the more conservative ratings given by our students.  

In summary, one robust finding in our study was that students at the University of St 

Andrews had a tendency towards being stricter in their interpretation of academic 

misconduct than staff. This trend is the opposite to that found in the majority of 

previous studies. A number of factors that may account for this discrepancy, relating to 

specific features of St Andrews, have been presented. However it is difficult to explore 

the importance of these potential explanations by comparison with previous studies 

that collected information about student and staff views using quite different 

methodologies to those used in the current study. Further illumination of this issue 

would require a multi-university study conducted using standardised methodology. 

However, it is telling that when there was discrepancy between students and staff, the 

majority student position was closer to the stated institutional position. This suggests 

that the University is being more effective at teaching students than staff in its policies 

on good academic practice and academic misconduct.  

1.8.4 Points to consider 

Across all scenarios, the ‘unsure’ rating option was seldom used by the three 

participant groups (undergraduates, postgraduates or staff). Even in cases where there 

was notable disagreement among participants (both within and between groups) there 

was still very limited use of the unsure rating. This finding could speak to the 

confidence of the participants. That is, while participants did not always agree on how 
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to classify each scenario, individuals may have felt confident enough to make their 

own ratings without relying on the unsure category. It could also suggest that due to 

the sensitive nature of the task, participants felt that they had to make a decision, so 

as not to appear uninformed about academic integrity. 

Given the many varied views that people hold about misconduct (as seen in the results 

of the current study and in previous work), we may wish to consider the fact that there 

might always be grey areas when we talk about acceptable academic practice. TGAP 

can do a lot to define and explain the extreme ends of academic practice and to clarify 

certain situations that may fall within these boundaries, but it will not be possible to 

cover every eventuality. Perhaps then, as part of the TGAP training, we have a 

responsibility to make sure that our students understand that there will always be grey 

areas and that we encourage them to always stay away from grey areas without good 

cause. We should also stress to our students that if they are unsure about whether or 

not a particular practice crosses the line to inappropriate practice, they should always 

discuss their situation with a member of staff. However, this will only be effective if 

staff are all well versed in the University’s policies and thus two members of staff are 

unlikely to give contradictory advice. We have evidence that this may not be the case 

at the University of St Andrews. However, each module that students study in comes 

under the purview of a particular academic School, and each School has a designated 

Academic Misconduct Officer. It might reasonably be expected that these Academic 

Misconduct Officers show closer alignment with University policy than the staff body 

more generally does. Thus, students might be well advised to seek advice from the 

Academic Misconduct Officer associated with the particular module whose assessment 

is causing them concern. If this were to be the University’s recommendation then they 

might need to explore how easily students can identify and contact the appropriate 

Academic Misconduct Officer. 

It is important to consider, when looking at these findings, whether or not the 

University of St Andrews typifies universities generally. St Andrews does represent a 

rather niche cohort of students. As previously discussed, St Andrews students are 

generally more high-achieving than the norm for the UK higher education sector, 
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however other factors are also relevant. St Andrews has an unusually high 

staff:student ratio, so students might perceive staff as being more accessible to them 

than at other institutions. It is a small university that covers only a narrow range of 

subject areas (e.g. having no engineering faculty), and so if discipline of study is 

associated with academic misconduct the university might again be unrepresentative. 

Finally, St Andrews students generally have lower competing time pressures associated 

with combining study with family or work commitments than the norm for UK 

students.  Thus, for a number of reasons, care should be taken when generalising our 

results to other universities in the UK (let alone more widely).  

1.8.5 Recommendations for the University of St Andrews 

In addition to the recommendations given for each specific area of academic practice, 

we have some general recommendations for the University of St Andrews regarding 

the promotion of academic integrity within their institution. 

Nuss (1984) concluded that within universities there is often a lack of clear definitions 

regarding what behaviours constitute academic misconduct and that this is generally 

the biggest challenge that higher education institutions face when trying to educate 

their students about academic integrity. The TGAP module at St Andrews plays an 

integral role in helping us overcome this major hurdle. By clearly defining areas of 

misconduct, and educating students as to why we place such importance on good 

practice, TGAP is helping us to create an atmosphere where academic integrity is 

recognised and valued. Despite the positive impact that TGAP is having, our findings 

show that there are still some areas of academic practice that need to be more clearly 

addressed within the TGAP module (see Table 38). Directly addressing some of these 

examples of academic practice within TGAP will help to strengthen student 

understanding and may potentially reduce levels of misconduct. 

It is acknowledged that student inductions regarding the honour code of a university 

are necessary, but that simply listening to or reading an explanation of what the 

honour code is will not be enough to truly educate students (Carroll, 2003; Sutherland-

Smith, 2005). Creating an interactive induction that follows a workshop approach, with 
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questions and exercises for students to complete, as seen in our TGAP module, will be 

more successful in solidifying students’ understanding of academic integrity. Based on 

the results of the current study, we believe that more interactive exercises could be 

incorporated into the TGAP module and that these additional exercises could help to 

clarify some of the grey areas of misconduct. We suggest that a series of case studies 

be developed to help students intellectually engage with the grey areas. Given that 

perfect definitions are unlikely to exist for the many forms of academic misconduct 

that we encounter, case studies may be a better way to educate students about the 

nuances of academic practice and ultimately enhance their understanding. We also 

suggest that practical exercises to improve student understanding of plagiarism, like 

the scenarios used in this study, be incorporated within the TGAP module; allowing 

students to directly compare an original piece of text with an attempt at paraphrasing 

may help students appreciate the complexities of plagiarism. 

A final point regarding student engagement with a university’s good academic practice 

policy comes from Kibler (1994) who believes that an education in academic integrity 

should not be a one-off experience for students. Kibler argues that if students are to 

truly understand good practice, they will need to be exposed to it more regularly 

throughout their degree. The University of St Andrews may wish to consider this point 

and contemplate whether or not it would be feasible to increase student engagement 

with academic integrity education more regularly, rather than relying on the single 

experience of TGAP that students have when they first arrive at university. It may be 

that students could take a second version of the TGAP module at a point further 

through their degree to help remind them of the importance of academic honesty. For 

example, a condensed TGAP module could be given to students in their third year as 

they are about to begin their studies at the honours level. The university may also wish 

to consider whether they might encourage Schools/Departments to directly engage 

their students more regularly with the good academic practice policy. For example, 

having students complete academic integrity exercises during tutorials or providing 

students with specific sessions targeted at source attribution and citation techniques. 

Finally, the university could assess the academic skills programmes that are run 
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centrally within the university and are open to all students. The aim would be to 

ensure that the programmes provide the appropriate training to help support an 

understanding of academic integrity and to ensure that these programmes are visible 

to students. For example, if a student is having difficulty paraphrasing and is not sure if 

they have cited the original piece of work correctly, the student would know that, in 

addition to their teacher, there is also support available to them centrally. Taking a 

broad approach that encourages all areas of the university to be involved in educating 

students about academic integrity would show the student body that this is something 

valued by the university as a whole and it would increase the likelihood that students 

will develop and retain a clear understanding and appreciation of good practice. 

Given that training in good academic practice is seen as highly favourable in 

developing the academic integrity of students (Bolin, 2004; Gunnarsson et al., 2014; 

Handa & Power, 2005; Kibler, 1994; Pecorari, 2013; Price, 2002; Wilson, 1999; Yamada, 

2003), and the fact that teachers who engage directly with students have the potential 

to influence their understanding and behaviour, it makes sense that staff should 

receive the training that their students do, or at least be familiar with the underlying 

policy. When we take on board the findings of Singhal (1982, as cited in Sutherland-

Smith, 2005), that staff often disagree on what they consider academic misconduct to 

be, it only strengthens the importance of involving staff directly with the good 

academic policy.  Students will learn from staff what is considered acceptable and 

unacceptable practice, and as such, there needs to be a shared understanding across 

the university to ensure that students know what our expectations are. The University 

of St Andrews should consider whether or not they would like their staff to be more 

actively involved in TGAP, and if so, how they would go about achieving increased 

involvement. The quality of teaching is monitored and assessed in a number of 

different ways and perhaps TGAP could be involved in this monitoring process. It 

would not seem unreasonable then for the University to encourage academic Schools 

to regularly report on the fraction of staff involved in assessing students who have 

completed TGAP. 



 

145 
 

Certain aspects of a student’s experience in the higher education setting may impact 

whether or not they will commit misconduct. For example, tight or overlapping 

submission deadlines for course assessment, assessment not appropriately pitched for 

a particular cohort of students, and teachers who do not uphold the honour code, are 

some potential triggers. It would be worth the university exploring the current practice 

in St Andrews to see if we are putting our students in a position where they feel they 

have no other option than to cheat.  

1.8.6 Future Research 

Given that many personal characteristics have been linked to student engagement 

with academic misconduct, it would be interesting to look at the current results across 

a range of demographic variables. As with previous research, this will only allow us to 

investigate correlations between variables, but it would be helpful to know in our 

cohort of students, which factors, if any, are most closely linked to student 

understanding and interpretation of misconduct. We could also explore the 

relationships between staff demographic variables and their understanding and 

interpretation of misconduct. 

The next step forward, in terms of better understanding why there is such variability 

between individuals’ views of misconduct, would be to hold focus groups with staff 

cohorts and student cohorts. Participants would be asked how they would rate 

scenarios and then be asked to explain why they awarded that rating. It will be 

important in such a study to represent the student and staff bodies appropriately (e.g., 

stage of study or stage of career, academic discipline, and local and international 

students and staff).  

A focus group methodology would allow us to understand the interpretation of 

misconduct in more depth from both a student and staff perspective. It would 

highlight specific aspects of misconduct that are poorly understood by students and it 

would allow us to identify if staff hold divergent views for any specific aspects of 

academic practice. This increased understanding would help us to better inform 

university policy, thereby better educating our students through a refined TGAP 
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module. This is an important and necessary step that the university should take, as it 

will help us to: 1) create a unified view of good academic practice across the university; 

2) create an environment where students value academic integrity and do not 

contemplate cheating as an option; and 3) ultimately enhance the student experience 

at university.  

1.8.7 Conclusion 

The results contained in this chapter demonstrate that academic misconduct is 

challenging and potentially impossible to define entirely unambiguously. It is however 

possible to clearly delineate many commonly-occurring manifestations. The University 

of St Andrews’ policy of Good Academic Practice is seen to be effective in achieving 

this. Evidence for this can be seen throughout this chapter where both staff and 

students can reliably identify more clear-cut examples of academic misconduct. 

However, this study also uncovered that there are ‘grey areas’ where individuals can 

often differ in their view as to whether or not academic misconduct is occurring. The 

challenge for the higher education sector is to offer clear guidance to students to 

reduce these grey areas. The best means of achieving this is an area ripe for further 

study. An approach, that we view to be productive, is to engage students with case 

studies in a discursive tutorial forum rather than striving for ever more refined 

definitions of various forms of academic misconduct; but this view needs robust 

empirical exploration. Finally, it is important that the higher education sector 

contemplate what they would consider as being measures of success in achieving high 

levels of student academic practice. Specifically, we must be careful that driving to 

reduce the incidence of academic misconduct does not come at the expense of 

discouraging students from legitimate (and often academically beneficial) aspects of 

collaboration with their peers.   
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CHAPTER 2: INVESTIGATION OF FACTORS THAT INFLUENCE THE WELL-BEING OF FIRST YEAR 

UNIVERSITY STUDENTS ACROSS AN ACADEMIC YEAR 

 

2.1 Abstract 

Student psychological well-being is a critical factor influencing the student experience 

at university. This is particularly true during an undergraduate’s first year. In addition 

to coping with the pressures that all students face, first year students also encounter 

additional pressures associated with adjusting to new learning and teaching styles, 

adapting to new levels of independence, and managing changes in social interactions. 

The first aim of the current study was to identify any specific periods during the 

academic year when student well-being is particularly poor, thereby highlighting time 

points at which additional support may be most beneficial. The second aim of the 

study was to identify vulnerable subsets of students who might benefit from extra 

support. To assess this, six in-person testing sessions were conducted; at the 

beginning, middle and end of each semester. At each session students completed the 

CORE-GP well-being questionnaire and provided demographic information. Results 

revealed significantly poorer levels of student well-being at the end, compared to the 

beginning, of the academic session. While gender, faculty of studies and employment 

status did not appear to impact well-being, differences in well-being levels were 

observed amongst students from different pre-university locations. Students who 

completed high school in North America reported poorer levels of well-being 

compared to their UK and European peers. These findings demonstrate that well-being 

levels fluctuate across the academic year and differ between student cohorts, thus 

highlighting time points and subsets of students that could be targeted for further 

support. Limitations of self-selection and self-reported data are discussed, along with 

suggestions for extending this work through the use of online questionnaires and focus 

group methodologies.  
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2.2 Introduction 

The higher education sector has become increasingly aware of the importance of the 

psychological well-being of its students (Humphrey et al., 1998; Manthorpe & Stanley, 

2002; Monk & Mahmood, 1999; RCP, 2003, 2011; Roberts, Golding, Towell, & 

Weinreb, 1999). This awareness has led to efforts to investigate student well-being, 

including an exploration of factors that influence well-being, both positively and 

negatively, along with attempts to document the prevalence rates of student well-

being levels within the tertiary education sector. Alarmingly, well-being levels of 

university students are reported to be significantly poorer than the well-being levels of 

the general adult population  (Adlaf, Gliksman, Demers, & Newton-Taylor, 2001; 

Roberts et al., 1999; Roberts & Zelenyanski, 2002; Stallman, 2010; Stewart-Brown et 

al., 2000; Vaez, Kristenson, & Laflamme, 2004). These prevalence rates, alongside 

research suggesting that good well-being is linked to greater academic achievement, a 

better student experience and improved retention rates (Parker, Duffy, Wood, Bond, & 

Hogan, 2005; Pike & Kuh, 2005; Topham & Moller, 2010), provide clear support for the 

continued need to better understand and address the psychological well-being of 

university students. 

2.2.1 How do we define psychological well-being? 

Before investigating student well-being, it is important to first define what we mean by 

psychological well-being. Early definitions include those of Bradburn (1969) who 

argued that well-being represents the balance between positive and negative affect. If 

the balance is right you experience happiness which equates to good well-being. Other 

early work suggested that well-being is a measure of life satisfaction (Neugarten, 

Havighurst, & Tobin, 1961). However, Ryff (1989b) argued that such definitions are not 

guided by theory and as such fail to recognise some important aspects of ‘positive 

psychological functioning’. Ryff (1989a) combines theories from the areas of mental 

health and clinical psychology and life span development to produce a more detailed 

description of what psychological well-being entails. The key components of Ryff’s 

definition are summarised in Table 39. 
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Table 39: Components of psychological well-being as defined by Ryff (1989a) 

Components of Well-being 

Self-acceptance holding positive attitudes toward oneself 

Positive relationships with others warm, trusting, interpersonal relationships 

Autonomy self-determination, independence 

Environmental mastery 

actively participating in the environment, 
allowing one to take advantage of 
environmental opportunities, advance in the 
world and change the world 

Purpose in life 
one has goals, intentions, sense of direction, 
life is meaningful 

Personal growth continue to develop one’s potential 

 

Developing Ryff’s definition further, Diener and colleagues (2009) list the following 

subcategories of psychological well-being (which they later renamed ‘flourishing’; 

Diener et al., 2010): “meaning and purpose, supportive and rewarding relationships, 

engaged and interested, contribute to the well-being of others, competency, self-

acceptance, optimism, being respected” (p.252). 

When specifically considering the well-being of students, Audin, Davy and Barkham 

(2003) propose the following definition: well-being is an “overall measure of students’ 

quality of life within the complex of interacting factors to which they are exposed” 

(p.367). This definition raises the question of what ‘interacting factors’ are most 

important in determining the psychological well-being of university students.  

2.2.2 Factors influencing student well-being 

The complexity of the higher education setting leads to a great number of factors 

which can influence student well-being, and subsequently the student experience.  

Some of these factors are intrinsic to the student, such as: gender (El Ansari, Labeeb, 

Moseley, Kotb, & El-Houfy, 2013; Krause, Hartley, James, & Mcinnis, 2005; Piko, 2000; 

Sax, Bryant, & Gilmartin, 2002; Vaez & Laflamme, 2002), socio-economic status 

(Cooke, Barkham, Audin, Bradley, & Davy, 2004a; UNIQoLL, 2005), finances (Bell, 

Giusta, & Fernandez, 2015; Cooke, Barkham, Audin, Bradley, & Davy, 2004b; Jessop, 
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Herberts, & Solomon, 2005; Roberts et al., 1999; Sinclair, Barkham, Evans, Connell, & 

Audin, 2005; Stallman, 2010; UNIQoLL, 2005), employment status (McInnis, 2001; 

UNIQoLL, 2005), cultural background (Andrade, 2006; Kurre, Scholl, Bullinger, & 

Petersen-Ewert, 2011), quality of effort and intellectual engagement with studies 

(Astin, 1993; Krause & Coates, 2008), area of study (Benjamin, Kaszniak, Sales, & 

Shanfield, 1986; El Ansari et al., 2013), personal and family expectations (Blimling, 

2003; Krause et al., 2005) and homesickness (Andrade, 2006; Fisher & Hood, 1987; 

Margolis, 1981; Yang, Zhang, & Sheldon, 2017).  

Other factors that can influence student well-being relate more to the environment in 

which the students find themselves. These include: teaching methodologies (Finley, 

2016; Harvey et al., 2006), quality of the learning environment (Elliott & Healy, 2001; 

Goldhaber, 2002; McInnis, 2001; Rockoff, 2004; Tharani, Husain, & Warwick, 2017), 

student-teacher interactions (Astin, 1993; Goldhaber, 2002; Krause & Coates, 2008; 

Thomas, 2002), student accommodation (Astin, 1999; Audin et al., 2003; Bell et al., 

2015; Blimling, 2003; Foubert et al., 1998; Wilcox et al., 2005), peer support networks 

(Astin, 1993; Lamothe et al., 1995; Sinclair et al., 2005; UNIQoLL, 2005), community 

feel of campus (Elliott & Healy, 2001; Krause & Coates, 2008; Krause et al., 2005), and 

society and club membership (Krause & Coates, 2008). 

The current exploratory study has focussed on a subset of these factors to determine 

what impact they may have on the psychological well-being of students attending the 

University of St Andrews. Given the influential nature of gender, chosen field of study, 

geographic origins, and employment status, these four factors were investigated. 

Gender 

A number of studies have shown an association between gender and student well-

being. For example, research has found that women are more likely to feel 

overburdened (El Ansari et al., 2013), experience more psychological distress (Adlaf et 

al., 2001; Stallman, 2010), be more likely to seek help for psychological problems (Vaez 

& Laflamme, 2002) and have poorer levels of well-being (Piko, 2000) compared to their 

male counterparts. 
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In keeping with these findings, a large scale longitudinal study following students 

across their first year at university found that women had lower levels of emotional 

health compared to men (Sax et al., 2002). An important consideration raised by Sax 

and colleagues is that their findings could either reflect genuinely lower levels of 

emotional health in women, or be conflated by the fact that women might be more 

willing than men to admit their feelings of depression, isolation and loneliness. 

It has been proposed that differences in coping strategies between males and females 

may account for their differing levels of reported well-being. Research suggests that 

females and those individuals who rate highly on the femininity scale are more likely to 

use emotion-focused coping strategies, while males and those who rate highly on the 

masculinity scale are more likely to use problem-focused coping strategies (Dyson & 

Renk, 2006; Lazarus & Folkman, 1984; Nezu & Nezu, 1987; Renk & Creasey, 2003). A 

reliance on emotion-focused coping strategies could result in poorer levels of well-

being and may explain the gender difference observed in levels of well-being. 

Chosen field of study 

Studies investigating the well-being levels of students enrolled in specific courses 

parallel those conducted on wider student populations, with poorer levels of well-

being reported in students compared to the general adult population. For example, 

law (Benjamin et al., 1986), medical and dental (Ashton & Kamali, 1995; Mosley et al., 

1994; O’Mahony & O’Brien, 1980; Rosal et al., 1997; Surtees & Miller, 1990) students 

on average experience poorer emotional well-being compared to the normal adult 

population. Interestingly, there is evidence of differences in well-being levels between 

students studying different disciplines. El Ansari and colleagues (2013) compared 

student well-being across a number of different faculties. Results suggested that 

students enrolled in the faculties of social work and physical education had the highest 

levels of psychological health, while students from the faculties of engineering and 

veterinary medicine reported the poorest well-being.  
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Geographic/Cultural origins 

International and study abroad students appear to experience a number of difficulties 

associated with attending university in a foreign country. These difficulties include 

adjusting to a new culture and language, having feelings of homesickness, coping with 

a lack of social support, and feeling isolated (Brislin & Yoshida, 1994; Smith & Khawaja, 

2011; Yang et al., 2017). These challenges can have a negative impact on student 

satisfaction and psychological well-being (Chirkov, Vansteenkiste, Tao, & Lynch, 2007; 

Khawaja & Dempsey, 2007; Krause et al., 2005; Ying & Liese, 1991). It has also been 

shown that students with migration backgrounds (i.e. individuals who have previously 

migrated between countries and now reside permanently in the country where they 

are studying) have poorer well-being compared to domestic students (Kurre et al., 

2011) and that students from the UK have lower levels of well-being compared to 

students from other parts of Europe (Jessop et al., 2005).  

Employment status 

Unsurprisingly, students who have to share their time between paid employment and 

university studies can experience poorer well-being (McKenzie & Schweitzer, 2001). 

McInnis (2001) suggests that part-time employment may, in some cases, be 

advantageous.  If the hours committed to employed work do not hinder studies, 

students can gain important skills that are helpful for both their academic studies and 

future employability. However, as the hours of employment increase a detrimental 

impact on well-being is observed. McInnis also suggests that the impact that 

employment has on student well-being is dependent on the type of part-time 

employment. Students whose employment is off-campus experience poorer well-being 

compared to those students who have part-time jobs within the university.   

2.2.3 Why is university a challenging place for students and when are they most 

vulnerable? 

The challenging nature of university is perhaps best highlighted by the fact that 

university students exhibit poorer well-being compared to the general population 

(Adlaf et al., 2001; Roberts et al., 1999; Roberts & Zelenyanski, 2002; Stallman, 2010; 
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Stewart-Brown et al., 2000; Vaez et al., 2004). Mavor and McNeill (2014) propose that 

the ‘formation’ and ‘reformation’ that students go through while completing their 

degree is a major contributor to their relatively poor well-being. These processes of 

formation and reformation involve managing changes in one’s personal identity and 

social networks alongside acquiring and retaining new knowledge.  

Considerable attention has focussed on the well-being of students during their first 

year of studies (reviewed by Harvey et al., 2006). The first year at university is 

particularly important because it shapes students’ attitudes and approaches to 

learning (McInnis, James, & McNaught, 1995), laying the foundation for future years of 

study (Astin, 1993). However, the transitional nature of the first year of university can 

also make it one of the most challenging stages of an undergraduate degree due to 

students experiencing considerable change across educational, developmental, social, 

domestic and financial aspects of their lives (Baker & Siryk, 1984; Topham & Moller, 

2010). Indeed, well-being is seen to substantially reduce from pre to post-arrival at 

university, with well-being levels remaining below pre-arrival levels throughout 

students’ time at university (Bewick, Koutsopoulou, Miles, Slaa, & Barkham, 2010).  

Student well-being is not static across time, as evidenced by a continual decline in well-

being levels across the first year of studies (Sax et al., 2002) and further decline in the 

final year of studies (Bewick et al., 2010). The Royal College of Psychiatrists (2003) has 

stressed the importance of continued investigation of changes in student well-being 

across time. Such work will allow us to identify the most vulnerable time points in 

students’ academic pursuits and ultimately tailor support systems to target these 

vulnerable periods.   

2.2.4 Aims 

As outlined above, student well-being is a critical factor influencing student 

experiences at university, particularly during an undergraduate’s first year. In addition 

to coping with pressures that all students face (e.g., financial burden, competition for 

employment), first year students also encounter additional pressures such as adjusting 
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to different learning and teaching styles and managing changes in social interactions 

and levels of independence.  

Before implementing any new strategies to help first year students adjust to university 

life, it is important to develop a deeper understanding of when students might be most 

vulnerable during their first year at university, and which factors can influence the 

well-being levels of students. As such, the aims of this exploratory study are: 

 

i. to extend the current literature by identifying if there are specific 

stages during the academic year when first year students would most 

benefit from additional support; 

 

ii. to investigate whether previously identified factors influencing 

student well-being (gender, area of study, geographical area and 

employment status) are also relevant to the current sample of first 

year students enrolled at the University of St Andrews. In doing so, 

we could determine if there are cohorts of first year students with 

particular characteristics who would benefit from additional support. 
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2.3 Method 

2.3.1 Participants 

Participants were first year undergraduate students from the University of St Andrews, 

selected using an opportunity sampling technique. Participation in this research 

project was voluntary. Students from four halls of residence were invited to participate 

in in-person testing sessions held throughout the academic year. These four halls were 

chosen as they represent the different types of student accommodation available at St 

Andrews, thereby providing access to a broad range of students. The student 

accommodation comprised both catered and self-catered residences, halls of varying 

size and halls of varying price.  Halls of residence were used as a way to access 

participants because 97% of first year students at the University of St Andrews live in 

student accommodation on campus. A breakdown of sample sizes across testing 

sessions and demographic variables can be seen in Table 40. 

2.3.2 Materials 

The CORE-GP well-being questionnaire (see Appendix G and Sinclair et al., 2005) was 

used to establish student levels of psychological well-being. This 14-item questionnaire 

is an adaptation of the Clinical Outcomes in Routine Evaluation-Outcome Measure 

(CORE-OM; Evans et al., 2002). The General Population (GP) version of the CORE-OM 

was developed for use in a non-clinical population and was tested on large numbers of 

undergraduate students at the University of Leeds. Analyses have shown the CORE-GP 

to have good reliability and validity (see Sinclair et al., 2005). Over half of the 

statements included in the CORE-GP are positively phrased (8 positive questions, 6 

negative questions), making the scale more acceptable for a non-clinical population. 

Examples of positively phrased statements include ‘I have felt happy with the things I 

have done’ and ‘I have felt able to cope when things go wrong’. Examples of negatively 

phrased statements include ‘I have felt tense, anxious or nervous’ and ‘I have felt 

criticised by other people’.  
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Table 40: A breakdown of sample sizes across each of the six testing sessions and across the four 

demographic variables investigated. Key: Gender (M=male, F=female); Faculty of Studies (AD=Arts & 

Divinity; SM=Science & Medicine); High School Location (UK=United Kingdom, EU=Europe, NA=North 

America); Employment Status (Yes=student has part time job, No=student does not have part time job).   

Testing Session 1 2 3 4 5 6 

Total Sample 

Size 
n = 152 n = 109 n = 99 n = 73 n = 76 n = 82 

Gender 
M = 63 

F = 89 

M = 46 

F = 63 

M = 33 

F = 66 

M = 30 

F = 43 

M = 27 

F = 48 

M = 27 

F = 55 

Faculty of 

Studies 

AD = 92 

SM = 60 

AD = 66 

SM = 43 

AD = 66 

SM = 33 

AD = 45 

SM = 28 

AD = 50 

SM = 25 

AD = 49 

SM = 31 

High School 

Location 

UK = 82 

EU = 19 

NA = 36 

UK = 50 

EU = 13 

NA = 27 

UK = 58 

EU = 13 

NA = 17 

UK = 35 

EU = 9 

NA = 21 

UK = 49 

EU = 6 

NA = 11 

UK = 40 

EU = 18 

NA = 9 

Employment 

Status 

Yes = 14 

No = 136 

Yes = 8 

No = 101 

Yes = 10 

No = 87 

Yes = 7 

No = 66 

Yes = 15 

No = 59 

Yes = 16 

No = 66 

 

The questionnaire asks participants to read over the 14 statements and think about 

how often they have felt that way in the last week. For each statement participants 

selected one response from a five-point scale that best describes how they felt. The 

rating scale is as follows: 0 ‘not at all’, 1 ‘only occasionally’, 2 ‘sometimes’, 3 ‘often’, 

and, 4 ‘most or all of the time’. A mean well-being score for each participant was 

calculated across their 14 responses, with final scores ranging from 0 (good well-being) 

to 4 (poor well-being). The higher the CORE-GP score the poorer the student’s level of 

well-being.  

In addition to the CORE-GP questionnaire, students were also asked to provide 

demographic information: gender (male, female), faculty of studies (Arts & Divinity, 

Science & Medicine), high school location (UK, Europe, North America), and 

employment status (yes - part time employment, no - not employed).  
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2.3.3 Design 

This study utilised a between-subjects design. The classification variables were gender, 

faculty of studies, location of secondary schooling, and employment status. The 

dependent variable was the psychological well-being of students, as measured by the 

CORE-GP scale.  

2.3.4 Procedure  

In-person testing sessions were conducted six times throughout the academic year 

(consisting of two 13-week semesters): Semester 1 in Weeks 1, 7 and 13 and Semester 

2 in weeks 1-2, 7 and 13. Sessions were carried out in the evenings at each hall of 

residence over the dinner dining period and students were asked if they would like to 

volunteer to participate in the study. At each session students completed the CORE-GP 

well-being questionnaire and questions relating to demographic variables.  

2.3.5 Ethics 

Permission to conduct this study was granted from the University Teaching and 

Research Ethics Committee, University of St Andrews (Ref: PS10412; see Appendix H).  
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2.4 Results 

2.4.1 Overall well-being scores reported by first year students 

Overall, the average CORE-GP well-being scores of first year students across the full 

academic year were within the ‘normal’ range (clinical cut offs at 1.49 for males and 

1.63 for females; Sinclair et al., 2005) (Semester 1, Week 1: M = 1.06, SD = 0.55; 

Semester 1, Week 7: M = 1.19, SD = 0.56; Semester 1, Week 13: M = 1.22, SD = 0.50; 

Semester 2, Week 1-2: M = 1.17, SD = 0.57; Semester 2, Week 7: M = 1.26, SD = 0.62; 

Semester 2, Week 13: M = 1.31, SD = 0.61). 

Students reported significantly poorer levels of well-being in the final testing session at 

the end of the academic year (Semester 2, Week 13: M = 1.31, SD = 0.61) compared to 

the first session when they had just begun their studies (Semester 1, Week 1: M = 1.06, 

SD = 0.55; One-way ANOVA with Bonferroni correction: F(5,585) = 2.75, p=0.018, 

Ƞ2=0.023; see Figure 32). No other significant differences were found between the 

average well-being scores recorded at the different testing sessions. 

 

                 

Figure 32:  Bar chart showing mean (±SE) CORE-GP well-being scores for first year students across six testing 
sessions (Semester 1: Weeks 1, 7, 13; Semester 2: Weeks 1-2, 7, 13). Higher average scores indicate poorer well-
being levels. Sample sizes for each session are shown at the base each bar.                                                                          
* = significant difference between means (p<0.05: ANOVA, Bonferroni correction) 

 

Poorer 
well-being 
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To look in more detail at the distribution of CORE-GP scores across testing sessions, 

scores were binned in increments of 0.5 units (0.0-0.5, 0.5-1.0, 1.0-1.5, 1.5-2.0, 2.0-2.5, 

2.5-3.0, 3.0-3.5; see Figure 33). Across all testing sessions, no participants scored 

within the 3.5-4.0 range (extremely poor well-being). The scores within the 3.0-3.5 

range were only recorded during Semester 1, Week 7 and Semester 2, Week 13. All 

other bins were represented at each testing session.  Across the six testing sessions, 

the ‘vulnerable’ subgroup of the population accounted for between 19.74% - 28.44% 

of the total sample.   

 

 

Figure 33: Stacked bar chart showing the percentage of participants falling within each 0.5 unit bin of the CORE-GP 
well-being scores (ranging from 0.0-4.0) across the six testing sessions. Sample sizes for each testing session are 
shown in Figure 32. 

 

The impact that various demographic factors have on student well-being was 

investigated.  The following factors were considered: gender, faculty of studies, pre-

university location, employment status, and use of support services.  
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2.4.2: Influence of gender on student well-being across an academic year 

Student responses indicated that gender did not have an effect on well-being levels 

across the academic year. Male and female students reported similar average CORE-GP 

well-being scores across the six testing sessions. A two-way ANOVA, with Bonferroni-

correction, was conducted and showed no statistically significant interaction between 

gender and testing session for average CORE-GP scores (F(5,578) = 0.65, p=0.662, 

Ƞ2=0.006; see Figure 34). There was also no statistically significant main effect of 

gender (F(1,578) = 0.40, p=0.525, Ƞ2=0.001) or testing session (F(5,578) = 2.19, p=0.054, 

Ƞ2=0.019) on average CORE-GP scores. 

 

Figure 34: Bar chart showing mean (±SE) CORE-GP well-being scores for female and male first year students across 
six testing sessions (Semester 1: Weeks 1, 7, 13; Semester 2: Weeks 1-2, 7, 13). Higher average scores indicate 
poorer well-being levels. Sample sizes for each session are shown at the base of each bar. 

 

2.4.3: Influence of faculty of study on student well-being across an academic year 

Student responses indicated that faculty of study did not have an effect on well-being 

levels across the academic year. Students from the ‘Arts & Divinity’ and ‘Science & 

Medicine’ faculties reported similar average CORE-GP well-being scores across the six 

testing sessions.  A two-way ANOVA, with Bonferroni-correction, showed no 

statistically significant interaction between faculty of studies and testing session for 
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average CORE-GP scores (F(5,576) = 1.32, p=0.253, Ƞ2=0.011; see Figure 35) and no 

significant main effect of faculty (F(1,576) = 3.05, p=0.081, Ƞ2=0.005).  There was a 

significant main effect of testing session on average CORE-GP scores (F(5,576) = 2.24, 

p=0.049, Ƞ2=0.019) with poorer levels of well-being evident in the testing session at 

the end of Semester 2. 

 

  

Figure 35: Bar chart showing mean (±SE) CORE-GP well-being scores for ‘Arts & Divinity’ and ‘Science & Medicine’ 
students across six testing sessions (Semester 1: Weeks 1, 7, 13; Semester 2: Weeks 1-2, 7, 13). Higher average 
scores indicate poorer well-being levels. Sample sizes for each session are shown at the base of each bar. 

 

2.4.4: Influence of pre-university location on student well-being across an academic year 

Students were asked to state the country where they attended secondary school 

before beginning university. These locations were then grouped into three main 

regions for which sufficient sample sizes were obtained: United Kingdom, Europe and 

North America.  

A two-way ANOVA, with Bonferroni-correction, showed no statistically significant 

interaction between pre-university location and testing session for average CORE-GP 

scores (F(10,495) = 0.89, p=0.541, Ƞ2=0.018) and no main effect of testing session (F(5,495) 

= 2.09, p=0.065, Ƞ2=0.021). However, the region where students completed their 

secondary school education appeared to impact well-being levels.  Overall, North 
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American students reported poorer levels of well-being (M = 1.31, SE = 0.06) compared 

to both their United Kingdom (M = 1.17, SE = 0.03) and European peers (M = 1.05, SE = 

0.07; F(2,495) = 4.33, p=0.014, Ƞ2=0.017; see Figure 36).  

 

Figure 36: Bar chart showing mean (±SE) CORE-GP well-being scores for students who attended secondary school in 
either the United Kingdom, Europe or North America before arriving at university. The mean scores are shown for 
each of the six testing sessions (Semester 1: Weeks 1, 7, 13; Semester 2: Weeks 1-2, 7, 13). Higher average scores 
indicate poorer well-being levels. Sample sizes for each session are shown at the base of each bar.                                
* = significant difference between means (p<0.05: ANOVA, Bonferroni-correction). 

 

2.4.5: Influence of employment status on student well-being across an academic year 

The well-being levels of students with a part time job were compared to the well-being 

levels of students without a part time job. The employment status of students 

appeared to have no impact on the well-being levels of first year students across the 

academic year.  Students with a part time job and students without employment 

reported similar levels of well-being across the six testing sessions. A two-way ANOVA , 

with Bonferroni-correction, was conducted and showed no statistically significant 

interaction between employment status and testing session for average CORE-GP 

scores (F(5,573) = 0.65, p=0.659, Ƞ2=0.006; see Figure 37). There was also no significant 

main effect of employment status (F(1,573) = 0.15, p=0.704, Ƞ2=0.000) or testing session 

(F(5,573) = 1.96, p=0.083, Ƞ2=0.017) on average CORE-GP scores. 
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Figure 37: Bar chart showing mean (±SE) CORE-GP well-being scores for students who had part time employment 
and students who did not have a part time job. The mean scores are shown for each of the six testing sessions 
(Semester 1: Weeks 1, 7, 13; Semester 2: Weeks 1-2, 7, 13). Higher average scores indicate poorer well-being levels. 
Sample sizes for each session are shown at the base of each bar. 
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2.5 Discussion 

In order to provide university students with the best possible experience it is 

imperative that we understand the psychological well-being of our students. This is 

particularly true for first year students who undergo considerable personal, social and 

academic change when they arrive and settle into the university environment. With 

this in mind, the current study sought to investigate two aspects of student well-being:  

i. what levels of psychological well-being are observed amongst first year 

university students across an academic year; and are there specific periods 

when well-being is poorest? 

ii. are there particular cohorts of first year students who have poor levels of well-

being and would benefit from additional support? 

2.5.1 Psychological well-being across time 

Levels of student well-being were recorded across an academic year. Self-reported 

well-being was measured using the CORE-GP questionnaire at the beginning, middle 

and end of each semester, providing six measures of well-being in total. Students 

reported significantly poorer levels of well-being at the end of the academic year (in 

testing session 6) compared to when they first began their studies (in testing session 1; 

see Figure 32). These findings support the work of Sax and colleagues (2002) who 

demonstrated a decline in student well-being during the first year of studies. While a 

pre-arrival measure of well-being was not taken in the current study, student well-

being was recorded during the first week of Semester 1, providing a baseline level of 

well-being to which subsequent measures could be compared. Results suggest that 

during their first academic year, students do not return to their initial levels of well-

being. These results are in line with Bewick and colleagues (2010) who conducted a 

pre-arrival measure of well-being and found that over the course of a degree students 

did not return to their pre-arrival levels.  

Given that the students in the current study had exams at the end of both Semester 1 

and Semester 2, a drop in well-being levels might have been predicted prior to each 
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set of exams. However, reductions in well-being were only observed at the end of 

Semester 2. Thus, pressure associated with exams may have less of a direct impact on 

well-being than anticipated. First year exam results do not contribute to the overall 

degree classification at the University of St Andrews which may explain this 

observation. Another explanation could be that the second semester exam period is 

perceptually more daunting and worrying for students as they realise that this is their 

first year at university coming to an end. Beyond their studies, students could be 

concerned about what changes will occur as they leave St Andrews at the end of their 

first year. This period could be viewed as another stage of transition and adjustment 

for students ending their first year of study. Students may have started to feel settled 

at St Andrews and be used to living independently, but now they must pack up, leave 

their new peer group and move back home.      

Given the decline of well-being observed at the end of the academic year, it is 

imperative that we continue to explore this stage of an undergraduate degree. It 

would be beneficial to hold focus groups with current and past first year students in 

order to gain a deeper understanding of why this time point in their degree is 

particularly difficult for them. By gaining this information the university would then be 

in a position to develop support systems specifically targeted to the students’ needs at 

that stage of their degree, thereby ultimately improving the student experience.   

In addition, future work in this area should aim to obtain pre-arrival measures of 

student well-being. Such data would provide an important baseline measure of the 

psychological well-being of students before they join the university community, 

enabling a better understanding of the impact that university has on student well-

being. In particular, the impact of orientation and fresher’s week could then be 

investigated by comparing pre-arrival levels of well-being to levels of well-being at the 

beginning of first semester once orientation has finished and classes have begun. It has 

been suggested that the initial stages of a degree are incredibly important for 

students. For example, Dyson and Renk (2006) stress that a positive transition into the 

higher education sector is essential if students are going to achieve academically and 

experience good psychological well-being during their studies. Research has also 
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shown that a student’s first experiences within a higher education setting can impact 

the likelihood of withdrawal from university (Nelson, Scott, & Bryan, 1984). Given that 

students can experience their greatest adjustment difficulties when they first arrive at 

university (Bewick et al., 2010), it is important that the transition from home to 

university is as stress free as possible. Bell and colleagues (2015) argue that the 

transition can be best aided by accessible support being clearly available for first years. 

By taking pre-arrival and early degree measures of well-being we could determine if 

the current orientation programme and support systems available to students are 

effective in helping first year students manage this challenging time. Such data could 

also be used to test any new strategies developed to help students during this 

transition. 

2.5.2 Proportion of students experiencing poor psychological well-being 

Across the full academic year, it was found that the average CORE-GP well-being scores 

of first year students fell within the ‘normal’ range of psychological well-being. 

However, it should not be overlooked that between 20%-30% of students at any given 

testing session through the academic year presented with well-being levels above the 

clinical cut off point (see Figure 33). This highlights that a substantial number of first 

year students at the University of St Andrews do struggle with their psychological well-

being. The well-being prevalence rates in the current study closely mirror reported 

well-being prevalence rates found in other UK universities. For example, Topham and 

Moller (2010) found that approximately 25% of their sample of students fell above 

clinical cut off points, Sinclair and colleagues (2005) reported that 20-30% of students 

presented with well-being levels above the clinical cut off, and Mitchell and colleagues 

(2008, as cited in Topham & Moller, 2010) stated that more than one third of the first 

year students in their study demonstrated the potential for psychological health 

problems. 

This vulnerable group of students should be studied further. It would be highly 

beneficial to determine if those students falling in the vulnerable category share 

common characteristics. Knowing this could help us identify students who have the 
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potential to be at risk and offer them early support before well-being levels drop. It 

would also be interesting to conduct longitudinal studies to see if it is the same 

students who fall in the vulnerable group throughout the year, or whether there is 

movement of students above and below the clinical cut off level. 

2.5.3 Impact of demographic factors on first year students’ psychological well-being 

The current study sought to better understand the impact that four demographic 

factors had on student well-being. Firstly, the well-being levels of males and females 

were compared. Despite a body of literature suggesting that female students have 

poorer well-being than male students (Adlaf et al., 2001; Piko, 2000; Stallman, 2010), 

no gender differences were found in this study (see Figure 34). Male and female first 

year students reported equivalent levels of psychological well-being.  

Secondly, the role of faculty of studies was investigated. No differences were found 

between the self-reported rates of well-being of students from the Faculties of Arts 

and Divinity versus students from the Faculties of Science and Medicine (see Figure 

35). Past work has shown that students from some specific subject areas have poorer 

well-being compared to their peers (El Ansari et al., 2013). By grouping students 

broadly by faculty it may not have been possible to identify any differences that may 

exist between subject areas. It had been intended to group students by specific 

disciplines, but due to small sample sizes it was not possible to look for differences 

between different subject areas. This would be an interesting area to explore in more 

depth should sufficient sample sizes be achieved in future work.  

The impact that employment status had on the psychological well-being of first year 

students was also considered. Previous work has shown that part-time employment 

can have a negative impact on student well-being, particularly if the employment is off 

campus (McInnis, 2001; McKenzie & Schweitzer, 2001). In the current study, no 

differences were found between the well-being levels of those students who were 

employed compared to students who were not in part-time employment (see Figure 

37). However, care must be taken when interpreting these findings. Firstly, the number 

of students in the sample who were employed was extremely small making statistical 
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comparisons between employed and unemployed students problematic. In addition, 

students were not asked to report the number of hours they worked per week. As 

McInnis (2001) discusses, there are a number of benefits associated with part-time 

employment, as long as the hours worked per week are not excessive. It is possible 

that some of the students in the current study were employed for an optimum number 

of hours per week, gaining the associated benefits, while others were working longer 

hours such that they were negatively affected by their employment status. The 

existence of both types of employment would complicate any comparison between 

employed and unemployed students. Given the small sample size it was not possible to 

look at potential differences in well-being between those employed on campus and 

those employed off campus. This would be an area worthy of study in future work 

should a large enough sample be obtained.  

Finally, the potential effect on well-being of the region where students completed high 

school was investigated. Interestingly, it was found that students who completed high 

school in North America reported significantly poorer levels of well-being compared to 

their UK and European counterparts, with the difference being particularly evident in 

the final week of Semester 2 (see Figure 36). Much of the work focussing on the 

challenges that international students, primarily from Asia, face when beginning their 

university studies in a new country emphasises the difficulties encountered when 

adjusting to a new language and culture (Chirkov et al., 2007; Khawaja & Dempsey, 

2007; Smith & Khawaja, 2011; Ying & Liese, 1991).  North American students coming to 

the UK do not have the same challenges. They continue their education in English and 

presumably, because they are moving to another Western country, the cultural 

differences they experience will be minimal compared to as student moving from Asia 

to the UK.  

It is therefore intriguing that North American students moving to the UK reported 

poorer levels of well-being compared to students from Europe and the UK. This 

difference could be related to the expectations of North American students who may 

not anticipate significant challenges associated with a move to the UK because they 

are moving to a country that they perceive to be culturally similar to their own. 
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However, when these students arrive they may experience more changes and 

challenges than they had expected and they may not be adequately equipped to deal 

with them. This could be particularly true with respect to the academic climate of the 

higher education sector in the UK. North American students may be exposed to 

changes in educational teaching approaches and academic expectations that they find 

difficult to adjust to. North American students might also have high expectations of 

pastoral care, from their high school experience, that is not replicated in UK 

universities. It will be important to continue research in this area. Firstly, this study 

should be replicated with a larger sample of North American students. It would also be 

informative to run a series of focus groups with North American students so that we 

can gain a deeper understanding of the specific challenges faced by this cohort of 

students. With this knowledge we could develop interventions to help support North 

American students. This could include providing students with more information 

before they move to the UK so that they have more accurate expectations, as well as 

having additional support in place in St Andrews when they arrive.  

2.5.4 Potential Limitations and Further Research 

There are a number of limitations associated with the research tools and methodology 

used in the current study. Firstly, the CORE-GP measure of psychological well-being 

relies on self-reported data. Student ratings are therefore susceptible to social 

desirability response bias, where students may respond in a way that will be viewed 

favourably by others rather than answering questions accurately and honestly. Given 

the sensitive nature of some of the CORE-GP questions it is possible that students may 

have felt uncomfortable answering truthfully. In addition to social desirability bias, the 

current study may have been influenced by self-selection bias. Students decided 

whether or not they would participate in the current study and it may be that certain 

types of individuals chose to volunteer, resulting in a sample that may not accurately 

reflect the larger first year student body. It is also possible that an individual’s level of 

well-being may have influenced the likelihood of whether or not they would take part 

in the study. For example, students with poor psychological well-being may have been 
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less likely to be present during the face-to-face testing times (i.e. they may be avoiding 

social situations) or may be less motivated or willing to participate because the 

content of the study relates too closely to their personal situation.  

In addition, care will need to be taken when generalising the results of the current 

study to other student populations. One difficulty encountered during this research 

project related to obtaining a large enough sample size to allow all student groups to 

be represented. For example, when looking at the relationship between pre-university 

location and student well-being, we were only able to explore the impact of three 

regions: UK, Europe and North America. Sample sizes in other regions (e.g., Asian) 

were too small to explore statistically. In addition, the University of St Andrews does 

not necessarily reflect a typical UK university due to factors including its small size, 

high entry requirements, high retention rates and diverse groups of international 

students.  

Ideally, a study of this nature would adopt a longitudinal methodological approach 

whereby the same cohort of students was tracked across the academic year, with 

students participating in all 6 testing sessions. Unfortunately this was not possible in 

the current study. Each testing session involved new students participating for the first 

time. This has resulted in a cross sectional study that does not achieve the same level 

of experimental control or power as would be achieved in a longitudinal study. Ideally 

future work would adopt a longitudinal approach, which would provide important 

insight into how the psychological well-being of individuals changes over time. 

The current study has provided an important first analysis of the psychological well-

being of first year university students. It would be beneficial to repeat this study on a 

larger scale. Utilizing an online questionnaire approach, rather than in person testing 

sessions as used in the current study, could help achieve this. All first year students 

could be invited via email to participate, thereby increasing the chances of achieving a 

large sample size and potentially reducing social desirability bias due to the anonymity 

of online data collection. This approach would also increase the likelihood of obtaining 

a sample of students who participate in all testing sessions, allowing for a longitudinal 
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aspect to the study. Ultimately, by reaching more first year students we would be able 

to explore additional cohorts of students not represented in sufficient numbers in the 

current study. Future work would also benefit from including a pre-arrival measure of 

well-being, which could more easily be achieved using an online approach.   
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CHAPTER 3: 'CITIZEN SCIENCE' IN THE CLASSROOM: ASSESSING AN INTERACTIVE TEACHING 

APPROACH IN A UNIVERSITY SETTING 

 

3.1 Abstract 

Teaching styles contribute to the success of student learning and therefore the overall 

student experience at university. Numerous studies suggest that interactive teaching 

approaches can facilitate higher levels of student performance and satisfaction. The 

current project assessed the relative benefits of a traditional versus an interactive 

(Citizen Science) teaching style employed in large undergraduate classes. Two 

consecutive studies (Study 1 involving an experienced teacher; Study 2 involving 

novice teachers) were undertaken to measure the effectiveness of traditional and 

interactive teaching approaches when delivering research methodology and statistics 

content within first year psychology laboratories. In each study, students were 

exposed to both teaching styles within the first and second semesters of a single 

academic year. Measures of satisfaction and performance were recorded after 

exposure to each teaching method. Overall, findings from Study 1 and Study 2 suggest 

that there is little difference between the two teaching styles utilised. High levels of 

student satisfaction and performance were observed following both the Traditional 

and the Citizen Science teaching sessions. This held true for experienced and novice 

teachers. Interestingly, student performance appeared to be poorer following initial 

exposure to the Citizen Science approach in Semester 1. However, by Semester 2, 

students performed at equivalent levels irrespective of the teaching style utilised. 

Despite this potential effect of duration of exposure, overall these findings suggest 

that students are unlikely to be disadvantaged by the teaching style adopted and it is 

therefore valid for teachers to choose the style they feel is most appropriate. 
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3.2 Introduction 

3.2.1 Factors influencing student learning 

Teaching and learning, the main aims of higher education, are integral to the student 

experience at university.  Factors influencing the learning outcomes of students fall 

into two categories: student-related factors and teaching-related factors (Biggs, 1993).  

Student-related factors include student approaches to learning and fixed 

characteristics of the student, such as ability. Teaching-related factors include the 

curriculum, the method of teaching and the method of assessment. Biggs describes 

these factors as being part of an interactive system. The current study focusses on one 

aspect of this system, methods of teaching, and aims to investigate the different 

effects that traditional and interactive teaching approaches have on the student 

experience, as measured by student satisfaction and performance.  

3.2.2 Traditional Teaching versus Interactive Teaching 

A traditional approach to teaching occurs when a teacher delivers knowledge and 

information to a largely passive student. This is a teacher-focussed method of 

education and is described by Johnson, Johnson and Smith (1998a) as the ‘old 

paradigm’ of teaching. This traditional method remains the default style of teaching 

found in many undergraduate lecturing halls where student numbers are large. For 

many decades now, it has been argued that, due to the passive nature of the student, 

traditional approaches do little to enhance the student learning experience, do little to 

encourage student engagement with the learning process and do little to improve 

students’ higher order skills such as conceptual understanding,  problem solving skills 

and the ability to evaluate and synthesise ideas (Butler, 1992; Chilwant, 2012; Hake, 

1998; Halloun & Hestenes, 1985; Hestenes, 1979; Reif, 1974). Early work by Volpe 

(1984) argued that “what is urgently needed is an educational program in which 

students become interested in actively knowing, rather than passively believing” (p. 

433).  
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Given the potential deficits of the traditional approach, there has been a drive to 

employ more interactive styles of teaching, whereby students are actively engaged 

with both the curriculum and with one another (Ahlfeldt, Mehta, & Sellnow, 2005). 

This is a student-focussed method of education where students can be influential in 

both the choice of educational content and activities and the pace of learning 

(Michael, 2006; Pedersen & Liu, 2003). Modell (1996) and Jenkins (1997) propose that, 

along with a change in teaching style, a mind shift is also needed within the 

educational arena so that students view lecturers as ‘managers’ and ‘facilitators’ of the 

educational environment, rather than simply presenters of knowledge.  

The benefits of interactive teaching approaches have been well documented. For 

example, Bonwell and Eison (1991) explain that by having students share in learning 

through an interactive teaching environment, educators are able to help students 

transition from being simply a ‘consumer’ of information to instead becoming a 

generator of knowledge. Biggs (1999) argues that by adopting an interactive approach 

to teaching, one can create an educational setting that will inspire and support student 

engagement, while developing high order skills and a deeper level of knowledge and 

understanding. Biggs stresses that this teaching style is essential if educators are to 

uphold high educational standards within large, diverse modules. A meta-analysis of 

225 studies confirmed the academic advantages of an interactive approach to teaching 

and learning. It was found that students from science, technology, engineering and 

mathematics (STEM) courses were more likely to achieve higher examinations scores 

following interactive teaching, and that this held true across all class sizes (Freeman et 

al., 2014). 

Research has shown that student opinions of taught classes are more favourable 

(Chilwant, 2012; Luckie, Maleszewski, Loznak, & Krha, 2004) and students report 

higher levels of self-efficacy (Wilke, 2003) following interactive approaches to teaching 

compared to traditional based sessions. Interactive sessions have also been shown to 

successfully increase student participation and engagement in the class, helping move 

the student from a passive role to an active one by strengthening their ability to 

assimilate and synthesise material (Ahlfeldt et al., 2005; Callister, Matsumura, 
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Lookinland, Mangum, & Loucks, 2005; Chilwant, 2012; Flanagan & McCausland, 2007; 

Nasmith & Steinert, 2001).  

Hake’s (1998) influential work investigated the impact that interactive teaching styles 

have on student performance in introductory physics courses.  This American based 

study was impressive in scope, with performance data compiled from over 6500 

students attending 62 different learning institutions (high schools, colleges and 

universities). Performance data comprised conceptual and problem solving measures 

derived from well-established tests that are widely utilised throughout physics 

teaching. Importantly, within all courses, student performance was tested both before 

and after content delivery. Changes in student test scores were assessed in light of the 

teaching approach used within the course they completed. The predominant teaching 

approach, traditional versus interactive, was estimated based on reports from teachers 

delivering the content at the various institutions.  

Hake (1998) reported that interactive teaching was associated with greater course 

effectiveness. This was evidenced by greater improvements in student performance, 

for both conceptual and problem solving measures, in courses utilising interactive 

teaching approaches. Not only have these seminal findings informed good practice 

within physics education, they have also stimulated further investigation of the 

benefits of interactive teaching approaches. While the sample size of Hake’s study 

provided impressive power, it lacked experimental manipulation, which some more 

recent studies have attempted to employ.  

Work by Chilwant (2012) provides an example of an experimental approach to 

compare the effectiveness of interactive lectures versus conventional lectures in 

delivering the content of a pharmacology course. Students were assigned to one of the 

two teaching conditions and at the conclusion of the sessions students completed a 

forty-question multiple choice test. In addition to performance, this study compared 

the levels of student involvement during the interactive and traditional based sessions 

by recording the number of topic related questions asked by students during each 

class. Students in the interactive condition were also asked to complete a 
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questionnaire regarding their experience with the interactive approach compared to 

their previous experiences with traditional methods of lecturing. Results showed that 

students reported an increased interest in the subject matter following exposure to 

the interactive approach. Students also reported that the interactive style of teaching 

had simplified the subject matter for them and had motivated them to engage in self-

study. Students believed that their performance would improve following exposure to 

the interactive teaching style, however no difference in test scores was found between 

those students in the interactive condition and those in the traditional condition. 

A caveat of Chilwant’s (2012) study is that it relied on two separate samples of 

students rather than directly comparing the effectiveness of teaching approaches 

within one sample as would be achieved via a more statistical powerful within-subjects 

design. In addition, students in the interactive condition were asked to compare their 

experiences of the current interactive approach with previous experiences of the 

traditional approach that they had encountered thus far in their education. Therefore 

the value of the teaching approaches was not necessarily being compared across the 

same content or the same period of study.  

Regardless of some of the limitations associated with research in the field to date, 

there is a strong body of evidence supporting the benefits of interactive teaching 

styles. The current study aims to build upon this body of work by utilising a direct, 

experimental approach.  

3.2.3 Styles of Interactive Teaching 

Interactive teaching has been achieved using a number of different techniques. These 

include (but are not limited to): active learning, collaborative learning, cooperative 

learning and problem-based learning. Each of these techniques are described below. 

Active learning 

Active learning is described as any situation where students in a classroom setting are 

engaged in a learning activity that has been designed to achieve the desired learning 

outcomes of that particular session (Faust & Paulson, 1998; Hake, 1998). The delivery 
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of an active learning based session can take many forms and comprise many 

approaches, but they all share a common theme: students are expected to think about 

what they are doing while they complete the activity, thereby actively engaging in the 

learning process (Bonwell & Eison, 1991; Prince, 2004). Students are made to reflect 

upon ideas, assess their level of understanding and skill and remain active in their 

learning by gathering information and solving problems (Collins & O’Brien, 2003). 

Active learning can lead to increased learning gains by improving both short-term and 

long-term content retention (Berry, 2013; Faust & Paulson, 1998; Hake, 1998; 

McKeachie, Pintrich, Lin, & Smith, 1986; Redish, Saul, & Steinberg, 1997; Ruhl, Hughes, 

& Schloss, 1987), improving students’ conceptual understanding of scientific concepts 

(Laws, Sokoloff, & Thornton, 1999), strengthening student writing (Bonwell & Eison, 

1991), developing better student attitudes (Berry, 2013; Bonwell & Eison, 1991) and 

motivating students to continue in further study (McKeachie et al., 1986). 

Collaborative learning 

This style of learning places an emphasis on student interactions, where learning is 

achieved by working in a group, rather than individually (Faust & Paulson, 1998; Prince, 

2004). A collaborative learning approach requires students to work together in small 

groups to achieve a shared objective. Research suggests that this style of teaching 

improves learning outcomes, beyond what one can achieve when working on their 

own (Johnson et al., 1998a; Johnson, Johnson, & Smith, 1998b; Springer, Stanne, & 

Donovan, 1999). Collaborative learning can also improve student attitudes and 

perceived levels of social support, increase students’ levels of self-esteem and improve 

student retention rates (Berry Jr., 1991; Campisi & Finn, 2011; Johnson et al., 1998a, 

1998b; Prince, 2004; Springer et al., 1999). 

Cooperative learning 

Cooperative learning expands on collaborative learning by adding an assessment 

component. In teams of three or more, students engage in structured group work in 

order to pursue common goals, but ultimately students are assessed independently 

and have individual accountability (Faust & Paulson, 1998; Michael, 2006; Prince, 

2004). The idea is that student learning is enhanced through cooperative incentives, 
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rather than by competition between students. Numerous benefits have been 

documented including improved academic performance, improved teamwork and 

interpersonal skills and increased levels of self-esteem (Bossert, 1988; Dougherty et al., 

1995; Johnson et al., 1998a, 1998b; Johnson, Johnson, & Stanne, 2000; Slavin, 1996). 

Students report having more fun in classes that adopt a cooperative style of teaching 

and enjoy the opportunity to make new friends and be exposed to the ideas and 

opinions of others, while developing stronger social support systems (Bossert, 1988; 

Dougherty et al., 1995; Faust & Paulson, 1998; Slavin, 1996).  

Problem-based learning  

Problem-based learning, a student-focussed teaching strategy that is particularly 

prevalent in the field of medicine education, was developed to help foster and 

encourage learning within simulations of real life situations. It is a form of group based 

teaching whereby five to eight students work together to solve a problem that they 

will likely encounter in their professional career. The groups can call on the support of 

a trained facilitator who is there to help guide them through the problem, but students 

are expected to engage in self-directed learning where possible (Ahlfeldt et al., 2005; 

Baker, 2000; Biggs, 1999; Biley, 1999; Chen, 2008; Prince, 2004). Problem-based 

learning helps to bridge the gap between theory and practice and has been described 

as one the most significant teaching advances in modern-day tertiary education 

(Ahlfeldt et al., 2005; McKeachie & Gibbs, 1999). 

Research has shown that by learning information in the context in which that 

knowledge will be applied post study, students are more likely to retain the 

information, develop better problem solving skills, handle real life situations more 

effectively, and develop efficient study practices where an emphasis is placed on 

understanding rather than recall (Albanese & Mitchell, 1993; Martenson, Eriksson, & 

Ingelman-Sunberg, 1985; Norman & Schmidt, 1992). While there appears to be broad 

agreement that problem-based learning nurtures positive student attitudes (Albanese 

& Mitchell, 1993; Prince, 2004; Vernon & Blake, 1993), there appears to be less 

agreement that performance on exams improves following this interactive teaching 

style (Prince, 2004).  
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The interactive teaching style chosen for the current study draws upon various aspects 

of the different forms of interactive teaching described above.   

3.2.4 The current study: A Citizen Science Approach to Interactive Teaching 

Previous studies comparing traditional and interactive teaching approaches have often 

utilised quasi-experimental or between-subjects experimental designs. As such the 

findings of this body of work lack the statistical power that one would gain from 

utilising a within-subjects design.  Despite these limitations, these studies have 

provided great insight into the strengths of employing an interactive style of teaching 

and it seems clear that courses utilising interactive approaches have the potential to 

lead to higher levels of both satisfaction and understanding among students (e.g. 

Fraser et al., 2014; Hake, 1998; Laurillard, 2009). However, there is evidence to suggest 

that this is difficult to achieve in large classes (Caldwell, 2007; Simpson & Oliver, 2007) 

such as undergraduate tutorials or laboratories with large class sizes (e.g. >50 

students).  

The current study aims to advance our understanding of the benefits of interactive 

teaching by using an experimental, within-subjects design, assessing and comparing 

teaching methodologies used to deliver the same content within one academic year to 

a large cohort of undergraduate students. We have utilised the ‘Citizen Scientist’ 

approach to create greater interaction in large undergraduate classes. Citizen Science 

is defined as: 

“…scientific activities in which non-professional scientists volunteer 

to participate in data collection, analysis and dissemination of a 

scientific project.” (Haklay, 2011, para.3). 

Traditionally, projects engaging ‘Citizen Scientists’ have been large scale research 

projects based in the biological sciences, with an aim of monitoring wildlife (in 

particular birds) and other environmental markers such as climate change  (Bonney et 

al., 2009; Silvertown, 2009).  The Citizen Scientists (members of the public who have an 

interest in the environment) act as field assistants aiding data collection. This approach 
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to research benefits both the academic community and the public as it allows for the 

collection of large, diverse data sets whilst also educating the public about science and 

the research process (Cohn, 2008).  We believe that this approach and the techniques 

used in such projects could be successfully implemented in a tertiary education setting 

with undergraduate students serving as the citizen scientists.  

Citizen Science represents a more holistic approach to the study of research than is 

readily available to many non-scientists. Undergraduates in psychology laboratories 

typically carry out data analysis on pre-prepared data sets (see Appendix I for detailed 

lesson plans utilising pre-prepared data sets). Applying Citizen Science in this setting 

would allow students to more fully engage in the research process by designing 

projects, collecting and analysing data and interpreting results within an understood 

context (see Appendix I for detailed lesson plans utilising a Citizen Science approach).  

Teachers’ abilities to increase student engagement in research can be limited 

logistically by large class sizes (Cooper & Robinson, 2000). For example, it is often 

impractical to organize the class to carry out a full research project, from question to 

interpretation, because of the time required to carry out data collection. By adopting 

the methodology of Citizen Science, in conjunction with the technology of electronic 

response systems (Martyn, 2007), we expect to overcome such limitations. 

3.2.5 Aims and Hypotheses 

The main aim of the present research is to test the hypotheses that the use of a Citizen 

Science-informed teaching strategy, compared to a Traditional approach, leads to:  

i) greater student satisfaction 

ii) greater retention of taught content 

In addition to satisfaction and performance, Study 1 sought to investigate the impact 

that these two teaching approaches would have on the perceived intellectual challenge 

of the session and the self-reported levels of student effort. Study 2 then investigated 

the influence of the two teaching styles on students’ levels of understanding and 

confidence. By using teachers with very different levels of experience across Study 1 
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(experienced) and Study 2 (novice), we were also able to examine the influence of the 

teacher as a variable on potential benefits of the different teaching styles. Finally, 

across both studies, the impact of some key student demographic variables on the 

success of the teaching approaches were explored. 

There are a number of challenges associated with this type of educational research. 

When attempting to successfully implement and measure the effects of different 

teaching approaches on student performance, satisfaction and other parameters 

affecting the student experience, difficulties one faces include ethical issues associated 

with the inappropriateness of disadvantaging subsets of students due to them 

receiving potentially less beneficial teaching methodologies (Howe & Moses, 1999). It 

is also difficult to rapidly and coherently integrate data collection in a non-intrusive 

manner that is not detrimental to learning and teaching objectives and which achieves 

high response rates. An additional aim of the current study is therefore to: 

iii) devise and trial a methodology for appropriately assessing different 

teaching approaches within large university cohorts in an ethically and 

experimentally sound manner.   
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3.3 Method Study 1 

3.3.1 Participants 

Participants were 216 first year psychology undergraduate students selected using an 

opportunity sampling technique. Participation was voluntary. From the 216 

participants, 104 (male = 17, female = 87) completed all 4 testing sessions and their 

paired data was collated for analysis. 

3.3.2 Apparatus  

Turning Technologies ResponseCard RF LCD electronic response systems were used to 

collect student responses (see Figure 38).  These electronic response systems, referred 

to as ‘clickers’, are hand held devices with a 10-digit numeric keypad that allows for 

classroom interaction between teachers and students. Teachers present questions and 

students submit their answers by clicking specific numbers on the keypad, which sends 

an infrared signal to a receiver attached to a computer. Clickers were used in 

conjunction with TurningPoint Software (version 2008) with a Microsoft PowerPoint 

interface. This technology provides a quick and anonymous way to generate large data 

sets on a wide range of topics (Martyn, 2007).  

 

 

Figure 38: Image of the ‘clickers’ used in this 
study: Turning Technologies ResponseCard 
RF LCD electronic system 
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3.3.3 Materials 

A questionnaire was developed to assess student satisfaction (see Appendix J). The 

first set of questions related to demographics (gender, faculty of studies, native 

language and previous maths experience at school). There were then ten questions 

relating to satisfaction that were measured on a scale of 1 (excellent) to 6 (very poor). 

For example, ‘How would you rate the organisation of the lab content?’. Results from 

eight of the ten satisfaction questions were pooled together and an average overall 

satisfaction rating was calculated (see Appendix J for details of the eight questions 

used to determine the satisfaction score). Participants who failed to answer more than 

one of the eight questions were excluded from the analyses relating to satisfaction 

(this applied to 1 participant in the sample).  Upon reflection, two of the satisfaction 

questions did not directly measure an aspect of satisfaction due to the wording used, 

so these two questions were analysed separately: ‘The intellectual challenge of the 

session was ____’ and ‘How would you rate the amount of effort you put into the 

session?’ (see Appendix J).  

Ten-question multiple choice tests, based on class content, were devised to assess 

student retention of content for each of the four taught classes (see Appendix K). Each 

question was followed by a possible four answers replicating the standard form of 

testing used in the first year psychology course. 

3.3.4 Design 

As part of the enrolment to the University’s first year psychology course, the target 

sample of first year psychology students were assigned to one of six laboratory classes 

(primarily self-selection of lab class time dependent on the timetables of other module 

choices).  This separation into groups allowed for a well-controlled study to be 

conducted. Using two lab sessions within the first semester, the six classes were 

assigned to engage first in either the Citizen Science condition or the Traditional 

condition: teaching condition was then counterbalanced in the second lab session, 

with participants assigned to the alternative approach. This ensured that all 

participants experienced one of each of the teaching techniques in Semester 1.  This 
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was repeated again in the second semester. In total there were four testing sessions in 

a cross-over, repeated measures design study, allowing participants to experience 

both teaching techniques twice (see Table 41).   

Within the teaching curriculum of the participants’ first year psychology lab series, four 

lessons were identified as being suitable for trialling the two teaching methods (two 

lessons in each semester).  The content of these lessons, in order of presentation 

across the academic year, was as follows: Semester 1 focussed on parametric statistics, 

specifically i) independent samples t-test, and ii) paired samples t-test; Semester 2 

focussed on non-parametric statistics, specifically i) Wilcoxon T-test; and ii) Mann-

Whitney U test.  In each semester, the content of lessons included one ‘within subjects 

analysis’ and one ‘between subjects analysis’ (see Table 41). 

The independent variable was the teaching strategy adopted: Citizen Science versus 

Traditional. The Citizen Science approach was defined as an interactive teaching 

technique involving the student in the full research process: hypothesis formation; 

research design; data collection; data analysis and interpretation.  By contrast the 

Traditional approach was defined as students receiving pre-prepared data sets and 

learning how to analyse them, without other aspects of the research process being 

addressed.    

The dependent variables were measures of:  

• satisfaction (1 = Excellent; 6 = Very Poor); 

• student rating of the intellectual challenge of the class (1 = the intellectual 

challenge of the class is excellent, 6 = the intellectual challenge of the class is 

very poor); 

• student self-rating of the amount of effort put in to the class (1 = the amount of 

effort I have put into the session is excellent, 6 = the amount of effort I have put 

into the session is very poor); and 

• content retention (a score /10 on a multiple choice test). 
 

Classification variables included: gender (male, female); faculty of studies (Arts 

(including Divinity), Science (including Medicine)); English language (native, non-

native); and previous maths experience (maths experience at school post 16 years of 

age, no maths experience at school post 16 years of age).  
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Table 41: Testing schedule for Study 1 outlining the topic taught (one of four statistical analyses) and the teaching 
style used to deliver the content (Citizen Science or Traditional) for each of the six first year psychology lab classes 
across each Semester. Counterbalancing was used in each Semester to ensure that students received both teaching 
styles twice across the academic year. 

 

General Lesson Plan for the Citizen Science Method 

Lessons taught under the Citizen Science method involved students being presented 

with a research question. In groups of 5-6, students planned an experiment to test the 

question, including formulating a hypothesis, and reported their ideas back to the 

class. The teacher then presented the class with a mini study relating to the topic and 

students were asked to anonymously complete the study during class time. Upon 

completion, students’ data was collected and collated and a hypothesis relating to the 

mini study was formulated. At this point the teacher discussed the data set and 

presented the appropriate statistical tool that would be used to analyse the data. The 

teacher explained the ideas behind the analysis and the steps of how to perform the 

analysis. The class then analysed a sample of their own data using the new statistical 

tool to which they had just been introduced. As a class the results were interpreted 

and students discussed whether or not support had been found for the hypothesis.   

General Lesson Plan for the Traditional Method 

Lessons taught under the Traditional method began with the teacher presenting a 

statistical analysis, explaining the ideas behind it, and the steps involved in carrying out 

the analysis. Students were then presented with a description of the mini study, a 

statement of the hypothesis being tested and a pre-prepared data set based on the 

study. Students analysed the data set and interpreted the results with respect to the 

Semester 1 Semester 2 

Session 1: 
Independent Samples         

t-test 

Session 2: 
Paired Samples t-test 

Session 3: 
Wilcoxon T-test 

Session 4: 
Mann-Whitney U test 

Citizen 
Science 

Traditional 
Citizen 
Science 

Traditional 
Citizen 
Science 

Traditional 
Citizen 
Science 

Traditional 

 
Lab Class 1  
 
Lab Class 2 
 
Lab Class 5 

 
Lab Class 3 
 
Lab Class 4 
 
Lab Class 6 

 
Lab Class 3 
 
Lab Class 4 
 
Lab Class 6 

 
Lab Class 1 
 
Lab Class 2 
 
Lab Class 5 

 
Lab Class 4 
 
Lab Class 5 
 
Lab Class 6 

 
Lab Class 1 
 
Lab Class 2 
 
Lab Class 3 

 
Lab Class 1 
 
Lab Class 2 
 
Lab Class 3 

 
Lab Class 4 
 
Lab Class 5 
 
Lab Class 6 
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hypothesis. Within this condition students did not participate directly in the mini study 

(though they were given access to the study at the completion of that week’s lab 

sessions in order to fulfil ethical requirements that all students ultimately are exposed 

to the same content). See Appendix I for a full description of specific Citizen Science 

and Traditional lesson plans used in each teaching session. 

3.3.5 Procedure 

Students were exposed to either the Citizen Science teaching methodology or the 

Traditional approach (using lesson plans as outlined above). The content of all lessons 

was delivered by a single experienced teacher (>15 years teaching experience at 

multiple higher education institutions). One week following the teaching session, 

students were asked to retrospectively complete a satisfaction questionnaire and 

complete a ten-question multiple choice test based on the content from the previous 

week’s lesson. These measures were completed during class time by presenting 

questions one at a time, via a PowerPoint presentation, through a media projector on 

to the single classroom screen. Students responded via clickers allowing them privacy 

and anonymity, despite answering the questions within the classroom at the same 

time as their peers.  The electronic response system kept a tally of how many people 

had responded to a particular question. This was used as a guide as to when to move 

onto the next screen. If the response system showed that not all students had 

responded, the researcher made a single announcement to the class asking if there 

was anyone yet to respond, allowing time for their response, before moving on to the 

next question. At the completion of the questions students were asked to enter their 

ID numbers so that individual student data from one testing session to the next could 

be linked. Students who did not wish their data to be used in the research project did 

not enter an ID and their responses were discarded.   

This procedure was repeated four times in total, resulting in four testing sessions in the 

academic year; two testing sessions per semester.  
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3.3.6 Ethics 

Permission to conduct this study was granted from the University Teaching and 

Research Ethics Committee, University of St Andrews (Ref: PS9144; see Appendix L).  



 

188 
 

3.4 Results Study 1 

3.4.1 Effect of Citizen Science versus Traditional teaching methods on student experience 

It was first investigated whether Citizen Science and Traditional teaching methods had 

differential effects on the student experience for first year psychology university 

students across a full academic year.  Paired samples t-tests were used to compare 

ratings of student satisfaction, intellectual challenge and perceived effort, along with 

content retention, when the two different teaching approaches were utilised.  

Analyses revealed that there was no significant difference in student ratings of 

satisfaction for the Citizen Science technique compared to the Traditional technique 

(see Figure 39A; t(102) = 0.96, p=0.339). Likewise, no significant differences were found 

between student ratings of the intellectual challenge of the lesson comparing the 

Citizen Science and Traditional teaching conditions (see Figure 39B; t(103) = 0.00, 

p=1.000) and no significant differences (see Figure 39C; t(103) = 1.12, p=0.267) were 

found between the self-reported ratings of the amount of effort applied when taught 

via either the Citizen Science or Traditional methods. When comparing student 

retention of content across the two teaching styles, significant differences were 

observed (see Figure 39D; t(103) = 3.19, p=0.002). Students performed significantly 

better on ten-question multiple choice tests following the Traditional teaching method 

(M = 7.70, SD = 1.41) compared to the Citizen Science approach (M = 7.28, SD = 1.30). 

In summary, these analyses demonstrate that student retention of content appears 

poorer following the utilisation of Citizen Science compared to Traditional teaching 

approaches. Meanwhile, other factors investigated (student satisfaction, perceived 

effort and intellectual challenge) did not differ between the two teaching styles.  
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Figure 39: Effect of Citizen Science and Traditional Teaching methods on student experience. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted for students 
exposed to Citizen Science and Traditional teaching methods (n = 103).  
B, Mean (±SE) ratings of the intellectual challenge of the lesson (low numbers = highly rated 
intellectual challenge) plotted for students exposed to Citizen Science and Traditional teaching 
methods (n = 104).  
C, Mean (±SE) ratings for the amount of effort participants perceived they put into classes (low 
numbers = high levels of effort) plotted for students exposed to Citizen Science and Traditional 
teaching methods (n = 104).  
D, Mean (±SE) test scores (from ten-question multiple choice tests with a maximum score of 10/10) 
of participants plotted for students exposed to Citizen Science and Traditional teaching methods (n 
= 104), as a measure of content retention.  
(* = significant difference between mean values)  
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3.4.2 Effect of demographic variables on student experience when employing different 

teaching methods 

Having revealed that the student experience can differ when students are exposed to 

Citizen Science and Traditional teaching methods, the potential effect of the 

demographic profile of students was next explored. The demographic variables 

investigated were: gender; faculty of studies; native language; and previous experience 

in mathematics.  

Gender 

To investigate the potential effect of gender (male, female) on student satisfaction, 

intellectual challenge, effort and content retention, a series of 2 x 2 (teaching method 

x gender) mixed-subjects factorial ANOVAs were conducted on the paired data set.  

Analyses of overall satisfaction ratings (low numbers = high levels of satisfaction), 

revealed no significant main effect of teaching method (see Figure 40A; F(1,101) = 0.15, 

p=0.697, 
2=0.002; n = 103, 17 males, 86 females). Overall, participants reported 

similar levels of satisfaction in the Citizen Science condition and the Traditional 

condition. There was no significant main effect of gender (F(1,101) = 0.49, p=0.484, 


2=0.005), with no overall difference between the satisfaction levels of male and 

female participants.  There was also no significant interaction between teaching 

method and gender (F(1,101) = 0.23, p=0.633, 
2=0.002).  

Analyses of students’ ratings of the intellectual challenge of the lesson (where low 

numbers represent highly rated intellectual challenge), showed no significant main 

effects of teaching method (see Figure 40B ; F(1,102) = 1.37, p=0.245,
2=0.013; n = 104, 

17 males, 87 females) or gender (F(1,102) = 0.16, p=0.689,
2=0.002). Thus, neither 

teaching method nor gender affected the reported rating of the intellectual challenge 

of the lesson.  There was also no significant interaction between teaching method and 

gender (F(1,102) = 3.02, p=0.085, 
2=0.029).   

Analyses of the amount of effort that participants perceived they put into classes 

(where low numbers represent high levels of effort), showed no significant main 
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effects of teaching method (see Figure 40C; F(1,102) = 1.36, p=0.246,
2=0.013; n = 104, 

17 males, 87 females) or gender (F(1,102) = 1.23, p=0.271,
2=0.012). Thus, neither 

teaching method nor gender affected the reported rating of effort applied to the 

lesson.  There was also no significant interaction between teaching method and gender 

(F(1,102) = 0.26, p=0.610,
2=0.003).  

Finally, analyses of content retention demonstrated a significant main effect of 

teaching method (see Figure 40D; F(1,102) = 13.60, p<0.001,
2=0.118; n = 104, 17 males, 

87 females). Overall, participants achieved significantly higher scores on ten-question 

multiple choice tests following the Traditional teaching method (M = 7.70, SD = 1.41) 

compared to the Citizen Science method (M = 7.28, SD = 1.30). A paired samples t-test 

confirmed that males achieved significantly higher scores on multiple choice tests in 

the Traditional condition (M = 8.24, SD = 1.31) compared to the Citizen Science 

condition (M = 7.26, SD = 1.74; t(16) = 2.82, p=0.012). Higher performance of female 

participants was also confirmed in the Traditional condition (M = 7.59, SD = 1.41) 

compared to the Citizen Science condition (M = 7.29, SD = 1.21; t(86) = 2.22, p=0.029).  

There was no significant main effect of gender (F(1,102) = 0.98, p=0.325,
2=0.010) with 

no overall difference between the performance of male and female participants.  

There was also no significant interaction between teaching method and gender (F(1,102) 

= 3.71, p=0.057,
2=0.035).  

Faculty of studies 

To investigate the potential effect of faculty (Arts, Science) on student satisfaction, 

intellectual challenge, effort and content retention, a series of 2 x 2 (teaching method 

x faculty) mixed-subjects factorial ANOVAs were conducted on the paired data set.  

Analyses of overall satisfaction ratings (low numbers = high levels of satisfaction), 

revealed no significant main effect of teaching method (see Figure 41A; F(1,101) = 0.91, 

p=0.342, 
2=0.009; n = 103, 52 Arts, 51 Science). Overall, participants reported similar 

levels of satisfaction for the Citizen Science condition and the Traditional condition. 

There was no significant main effect of faculty (F(1,101) = 0.07, p=0.799, 
2=0.001), with 

no overall difference between the satisfaction levels of Arts students and Science 
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students. There was also no significant interaction between teaching method and 

faculty (F(1,101) = 0.05, p=0.827, 
2=0.000).  

Analyses of students’ ratings of the intellectual challenge of the lesson (where low 

numbers represent highly rated intellectual challenge), showed no significant main 

effect of teaching method (see Figure 41B; F(1,102) = 0.002, p=0.965,
2=0.000; n = 104, 

53 Arts, 51 Science). The teaching method utilized (Citizen Science versus Traditional) 

did not appear to affect the reported rating of the intellectual challenge of the lesson. 

In contrast, a significant main effect of Faculty was found (F(1,102) = 7.63, 

p=0.007,
2=0.070) along with a significant interaction between teaching method and 

faculty (F(1,102) = 5.34, p=0.023,
2=0.050).  Planned contrasts were completed to 

further analyse these findings. An independent samples t-test showed that Arts 

students (M = 2.62, SD = 0.72) had significantly higher ratings of intellectual challenge 

for Traditional teaching compared to Science students (M = 3.17, SD = 0.88; t(102) = 

3.45, p=0.001). No significant difference was observed between Arts (M = 2.77, SD = 

0.79) and Science (M = 3.01, SD = 0.78) students in the rating of the intellectual 

challenge of the Citizen Science teaching method (t(102) = 1.526, p=0.130).   

Analyses of the amount of effort that participants perceived they put into classes 

(where low numbers represent high levels of effort), showed no significant main 

effects of teaching method (see Figure 41C; F(1,102) = 1.20, p=0.277,
2=0.012; n = 104, 

53 Arts, 51 Science) or faculty (F(1,102) = 0.96, p=0.330,
2=0.009). Thus, neither 

teaching method nor faculty affected the reported rating of effort applied to the 

lesson.  There was also no significant interaction between teaching method and faculty 

(F(1,102) = 3.46, p=0.066,
2=0.033).  

Finally, analyses of student retention of content confirmed a significant main effect of 

teaching method (see Figure 41D; F(1,102) = 10.16, p=0.002,
2=0.091; n = 104, 53 Arts, 

51 Science). Overall, participants achieved significantly higher scores on ten-question 

multiple choice tests following the Traditional teaching method (M = 7.70, SD = 1.41) 

compared to the Citizen Science method (M = 7.28, SD = 1.30). A paired samples t-test 

confirmed that Science students achieved significantly higher scores on multiple choice  
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Figure 40: Effect of gender on student experience when employing Citizen Science and Traditional 
Teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by gender for 
students exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) ratings of the intellectual challenge of the lesson (low numbers = highly rated intellectual 
challenge) plotted by gender for students exposed to Citizen Science and Traditional teaching methods.  
C, Mean (±SE) ratings for the amount of effort participants perceived they put into classes (low numbers 
= high levels of effort) plotted by gender for students exposed to Citizen Science and Traditional teaching 
methods.  
D, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by gender for 
students exposed to Citizen Science and Traditional teaching methods, as a measure of content 
retention.  
(* = significant difference between mean values)  
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tests in the Traditional condition (M = 7.84, SD = 1.50) compared to the Citizen Science 

condition (M = 7.37, SD = 1.36; t(50) = 2.69, p=0.01). In contrast, no significant 

difference was observed in the performance of Arts students in the Traditional 

condition (M = 7.56, SD = 1.31) compared to the Citizen Science condition (M = 7.20, 

SD = 1.24; t(52) = 1.87, p=0.067).  There was no significant main effect of faculty (F(1,102) = 

0.99, p=0.323,
2=0.010) with no overall difference between the performance of Arts 

students and Science students.  There was also no significant interaction between 

teaching method and faculty (F(1,102) = 0.19, p=0.667,
2=0.002). 

Native Language 

A series of 2 x 2 (teaching method x language) mixed-subjects factorial ANOVAs were 

performed to investigate the potential effect of language (native English speaker, non-

native English speaker) on student satisfaction, intellectual challenge, effort and 

content retention. Analyses were conducted on the paired data set.  

Analyses of overall satisfaction ratings (low numbers = high levels of satisfaction) 

revealed no significant main effect of teaching method (see Figure 42A; F(1,101) = 0.28, 

p=0.600, 
2=0.003; n = 103, 76 native English speaker, 27 non-native English speaker). 

Overall, participants reported similar levels of satisfaction for the Citizen Science 

condition and the Traditional condition. There was no significant main effect of 

language (F(1,101) = 0.01, p=0.921, 
2=0.000), with no overall difference between the 

satisfaction levels of native English speakers and non-native English speakers.  There 

was also no significant interaction between teaching method and language (F(1,101) = 

0.44, p=0.507, 
2=0.004).  

Students’ ratings of the intellectual challenge of the lesson (where low numbers 

represent highly rated intellectual challenge) were analysed. Results showed no 

significant main effects of teaching method (see Figure 42B; F(1,102) = 0.22, p=0.643, 


2=0.002; n = 104, 77 native, 27 non-native) or language (F(1,102) = 1.84, p=0.178, 


2=0.018). Thus, neither teaching method nor language affected the reported rating 

of the intellectual challenge of the lesson.  There was also no significant interaction 

between teaching method and language (F(1,102) = 0.94, p=0.336, 
2=0.009).   
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Figure 41: Effect of faculty of studies on student experience when employing Citizen Science and 
Traditional Teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted for students in 
either Arts or Science faculties when exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) ratings of the intellectual challenge of the lesson (low numbers = highly rated intellectual 
challenge) plotted for students in either Arts or Science faculties when exposed to Citizen Science and 
Traditional teaching methods.  
C, Mean (±SE) ratings for the amount of effort participants perceived they put into classes (low numbers 
= high levels of effort) plotted for students in either Arts or Science faculties when exposed to Citizen 
Science and Traditional teaching methods.  
D, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted for students in 
either Arts or Science faculties when exposed to Citizen Science and Traditional teaching methods, as a 
measure of content retention.  
(* = significant difference between mean values)  
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Analyses of the amount of effort that participants perceived they put into classes 

(where low numbers represent high levels of effort), showed no significant main 

effects of teaching method (see Figure 42C; F(1,102) = 0.81, p=0.369, 
2=0.008; n = 104, 

77 native, 27 non-native) or language (F(1,102) = 1.01, p=0.317, 
2=0.010). Thus, neither 

teaching method nor language affected the reported rating of effort applied to the 

lesson.  There was also no significant interaction between teaching method and 

language (F(1,102) = 0.02, p=0.880, 
2=0.000).   

Finally, analyses of student retention of content confirmed a significant main effect of 

teaching method (see Figure 42D; F(1,102) = 11.90, p<0.001, 
2=0.104; n = 104, 77 

native, 27 non-native). Overall, participants achieved significantly higher scores on ten-

question multiple choice tests following the Traditional teaching method (M = 7.70, SD 

= 1.41) compared to the Citizen Science method (M = 7.28, SD = 1.30). A paired 

samples t-test confirmed that native speakers achieved significantly higher scores on 

multiple choice tests in the Traditional condition (M = 7.65, SD = 1.42) compared to the 

Citizen Science condition (M = 7.34, SD = 1.27; t(76) = 2.05, p=0.044). Higher 

performance of non-native speakers was also confirmed in the Traditional condition 

(M = 7.83, SD = 1.38) compared to the Citizen Science condition (M = 7.13, SD = 1.40; 

t(26) = 2.89, p=0.008). There was no significant main effect of language (F(1,102) = 0.002, 

p=0.964, 
2=0.000) with no overall difference between the  performance of native 

speakers and non-native speakers. There was also no significant interaction between 

teaching method and language (F(1,102) = 1.77, p=0.186, 
2=0.017). 

Mathematics experience 

To investigate the potential effect of previous maths experience (experience with 

maths at school post 16 years of age, no experience of maths at school post 16 years of 

age) on student satisfaction, intellectual challenge, effort and content retention, a 

series of 2 x 2 (teaching method x maths experience) mixed-subjects factorial ANOVAs 

were conducted on the paired data set.  

Analyses of overall satisfaction ratings (low numbers = high levels of satisfaction), 

revealed no significant main effect of teaching method (see Figure 43A; F(1,101) = 0.51,  
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Figure 42: Effect of language (native English speaker, non-native English speaker) on student 
experience when employing Citizen Science and Traditional Teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by language 
(native English speaker, non-native English speaker) for students exposed to Citizen Science and 
Traditional teaching methods.  
B, Mean (±SE) ratings of the intellectual challenge of the lesson (low numbers = highly rated intellectual 
challenge) plotted by language for students exposed to Citizen Science and Traditional teaching 
methods.  
C, Mean (±SE) ratings for the amount of effort participants perceived they put into classes (low 
numbers = high levels of effort) plotted by language for students exposed to Citizen Science and 
Traditional teaching methods.  
D, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by language 
for students exposed to Citizen Science and Traditional teaching methods, as a measure of content 
retention.  
(* = significant difference between mean values)  
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p=0.478, 
2=0.005; n = 103, 80 maths experience at school post 16 years of age, 23 no 

maths experience post 16 year of age). Overall, there was no difference in participants’ 

satisfaction ratings for the Citizen Science condition and the Traditional condition. 

There was no significant main effect of maths experience (F(1,101) = 0.53, p=0.467, 


2=0.005), with no overall difference between the satisfaction levels of students with 

maths experience at school post 16 years of age and students without maths 

experience post 16.  There was also no significant interaction between teaching 

method and maths experience (F(1,101) = 0.02, p=0.879, 
2=0.000).  

Students’ ratings of the intellectual challenge of the lesson were analysed (where low 

numbers represent highly rated intellectual challenge). Results showed no significant 

main effect of teaching method (see Figure 43B ; F(1,102) = 0.14, p=0.705, 
2=0.001; n = 

104, 81 maths experience at school post 16 years of age, 23 no maths experience post 

16 year of age). The teaching method utilised (Citizen Science versus Traditional) did 

not affect the reported rating of the intellectual challenge of the lesson. A significant 

main effect of maths experience was however found (F(1,102) = 7.70, p=0.007, 


2=0.070). Prior maths experience did influence the students’ ratings of intellectual 

challenge. Students with previous maths experience gave a lower average rating of 

intellectual challenge (M = 2.99, SD = 0.78) compared to students with no maths 

experience post 16 years of age (M = 2.52, SD = 0.86). Independent samples t-tests 

confirmed that students with maths experience at school post 16 years of age reported 

significantly lower intellectual challenge ratings, compared to students without such 

experience, for both the Citizen Science condition (t(102) = 2.26, p=0.026) and the 

Traditional condition (t(102) = 2.73, p=0.008).  There was no significant interaction 

between teaching method and maths experience (F(1,102) = 0.46, p=0.498, 
2=0.005).   

Analyses of the amount of effort that participants perceived they put into classes 

(where low numbers represent high levels of effort), showed no significant main 

effects of teaching method (see Figure 43C; F(1,102) = 1.67, p=0.200, 
2=0.016; n = 104, 

81 maths experience at school post 16 years of age, 23 no maths experience post 16 

year of age) or maths experience (F(1,102) = 2.24, p=0.137, 
2=0.022). Thus, neither 
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Figure 43: Effect of maths experience at school post 16 years of age on student experience when 
employing Citizen Science and Traditional Teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted for students with 
or without maths experience at school post 16 years of age when exposed to Citizen Science and 
Traditional teaching methods.  
B, Mean (±SE) ratings of the intellectual challenge of the lesson (low numbers = highly rated intellectual 
challenge) plotted for students with or without maths experience at school post 16 years of age when 
exposed to Citizen Science and Traditional teaching methods.  
C, Mean (±SE) ratings for the amount of effort participants perceived they put into classes (low 
numbers = high levels of effort) plotted for students with or without maths experience at school post 16 
years of age when exposed to Citizen Science and Traditional teaching methods.  
D, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted for students 
with or without maths experience at school post 16 years of age when exposed to Citizen Science and 
Traditional teaching methods, as a measure of content retention.  
(* = significant difference between mean values)  
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teaching method nor maths experience affected the reported rating of effort applied 

to the lesson.  There was also no significant interaction between teaching method and 

maths experience (F(1,102) = 0.43, p=0.512, 
2=0.004).   

Finally, analyses of content retention confirmed a significant main effect of teaching 

method (see Figure 43D; F(1,102) = 6.69, p=0.011, 
2=0.062; n = 104, 81 maths 

experience at school post 16 years of age, 23 no maths experience post 16 year of 

age). Overall, participants achieved significantly higher scores on multiple choice tests 

following the Traditional teaching method (M = 7.70, SD = 1.41) compared to the 

Citizen Science method (M = 7.28, SD = 1.30). A paired samples t-test showed that 

students with maths experience post 16 years achieved significantly higher scores on 

multiple choice tests in the Traditional condition (M = 7.77, SD = 1.39) compared to the 

Citizen Science condition (M = 7.35, SD= 1.33; t(80) = 2.96, p=0.004). In contrast, no 

significant difference was observed in the performance of students without previous 

maths experience at school post 16 years in the Traditional condition (M = 7.43, SD = 

1.47) compared to the Citizen Science condition (M = 7.04, SD = 1.20; t(22) = 1.26, 

p=0.222).  There was no significant main effect of maths experience (F(1,102) = 1.34, 

p=0.250, 
2=0.013) with no overall difference between the performance of students 

with maths experience post 16 years of age and students without such experience.  

There was also no significant interaction between teaching method and maths 

experience (F(1,102) = 0.01, p=0.928, 
2=0.000).  

Summary 

Taken together these data demonstrate that two of the demographic variables 

examined, gender and native language, do not affect the parameters of student 

experience measured following exposure to Citizen Science and Traditional teaching 

methods. However, both previous maths experience and faculty of studies influence 

some aspects of the student experience under the two teaching approaches. Students 

without previous maths experience (at school after the age of 16 years) rated the 

intellectual challenge of both teaching styles more highly than those students with 

previous maths experience. Meanwhile, only students with previous maths experience 

showed differences in content retention between the two teaching methods, with 
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better performance observed under Traditional teaching. With respect to faculty of 

studies, students in Arts rated the intellectual challenge more highly than students in 

Science when the Traditional, but not Citizen Science, approach was utilised. In 

addition, while Science students performed significantly better following Traditional 

compared to Citizen Science classes, Arts students showed no difference in levels of 

content retention between the two teaching methods. 

3.4.3 Effect of duration of exposure to different teaching methods on student experience 

It is possible that the length of time that a student is exposed to a particular teaching 

style may impact the effects of that teaching approach on the student experience. For 

example, if a student is exposed to a new teaching style, it may take longer for them to 

adjust to that style and receive its benefits. Given this, 2 x 2 (teaching method x 

semester) repeated measures factorial ANOVAs were next performed to investigate 

whether the two teaching styles had differential effects on student experience within 

and across the two semesters of the academic year in which data were collected.  

Satisfaction 

Analyses of overall satisfaction ratings (low numbers = high levels of satisfaction), 

revealed no significant main effect of teaching method (see Figure 44A; F(1,102) = 0.93, 

p=0.339, 
2=0.009; n = 103). There was no difference in participant satisfaction 

ratings between the Citizen Science condition and the Traditional condition. There was 

a significant main effect of semester (F(1,102) = 9.40, p=0.003, 
2=0.084), with overall 

satisfaction levels higher in Semester 2 (M = 1.93, SD = 0.54) compared to Semester 1 

(M = 2.05, SD = 0.53).  There was no significant interaction between teaching method 

and semester (F(1,102) = 3.30, p=0.072, 
2=0.031).  

Intellectual Challenge 

Students’ ratings of the intellectual challenge of the lesson (where low numbers 

represent highly rated intellectual challenge) were analysed. Results showed no 

significant main effects of teaching method (see Figure 44B; F(1,103) = 0.00, p=1.00, 


2=0.000; n = 104) or semester (F(1,103) = 0.81, p=0.369, 

2=0.008). Thus, neither 

teaching method nor semester affected the reported rating of the intellectual 
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challenge of the lesson.  There was also no significant interaction between teaching 

method and semester (F(1,103) = 3.13, p=0.080, 
2=0.029).   

Effort 

Analyses of the amount of effort that participants perceived they put into classes 

(where low numbers represent high levels of effort), revealed no significant main 

effect of teaching method (see Figure 44C; F(1,102) = 0.95, p=0.331, 
2=0.009; n = 103). 

Overall, participants reported similar levels of effort in both the Citizen Science 

condition and the Traditional condition. There was however a significant main effect of 

semester (F(1,102) = 4.16, p=0.044, 
2=0.039), with higher levels of self-reported effort 

in Semester 2 (M = 2.69, SD = 0.96) compared to Semester 1 (M = 2.88, SD = 0.98).  

There was also a significant interaction between teaching method and semester (F(1,102) 

= 7.02, p=0.009, 
2=0.064). Planned contrasts (in the form of paired samples t-tests 

with Bonferroni corrections) were carried out to further investigate this interaction. 

Analyses revealed that students reported significantly higher levels of effort for the 

Citizen Science approach when it was delivered in Semester 2 (M = 2.65, SD = 0.99) 

compared to Semester 1 (M = 2.99, SD = 0.98; t(102) = 3.07, p=0.003). A significant 

difference in effort rating was also observed within Semester 1 across the two teaching 

styles. The Traditional teaching technique (M = 2.78, SD = 0.97) received significantly 

higher levels of effort in Semester 1 compared to the Citizen Science technique (M = 

2.99, SD = 0.98; t(102) = 2.56, p=0.012). No other significant interactions were observed. 

Content Retention 

Analyses of student retention of content demonstrated a significant main effect of 

teaching method (see Figure 44D; F(1,103) = 10.19, p=0.002, 
2=0.090; n = 104). In 

keeping with previous results, participants achieved significantly higher scores on 

multiple choice tests following the Traditional teaching method (M = 7.70, SD = 1.72) 

compared to the Citizen Science method (M = 7.28, SD = 1.79). There was also a 

significant main effect of semester (F(1,103) = 45.88, p<0.001, 
2=0.308), with students 

performing significantly better on multiple choice tests in Semester 2 (M = 7.99, SD =  
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Figure 44: Effect of duration of exposure to different teaching methods (across Semester 1 and 2 of a 
single academic year) on student experience when employing Citizen Science and Traditional teaching 
methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted for students 
across Semester 1 and 2 when exposed to Citizen Science and Traditional teaching methods (n = 103).  
B, Mean (±SE) ratings of the intellectual challenge of the lesson (low numbers = highly rated intellectual 
challenge) plotted for students across Semester 1 and 2 when exposed to Citizen Science and 
Traditional teaching methods (n = 104).  
C, Mean (±SE) ratings for the amount of effort participants perceived they put into classes (low 
numbers = high levels of effort) plotted for students across Semester 1 and 2 when exposed to Citizen 
Science and Traditional teaching methods (n = 103).  
D, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted for students 
across Semester 1 and 2 when exposed to Citizen Science and Traditional teaching methods (n = 104), 
as a measure of content retention.   
(* = significant difference between mean values)  
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1.54) compared to Semester 1 (M = 6.99, SD = 1.84). There was no significant 

interaction between teaching method and semester (F(1,103) = 0.93, p=0.338, 


2=0.009). To further explore the main effects of teaching method and semester, 

planned contrasts (in the form of paired samples t-tests with Bonferroni corrections) 

were carried out. Performance on multiple choice tests improved from Semester 1 to 

Semester 2 for both teaching styles: Citizen Science (t(103) = 5.22, p<0.001) and 

Traditional (t(103) = 4.98, p=<0.001).  Analyses then compared the two teaching 

methods within semesters. Students performed significantly better following the 

Traditional method compared to the Citizen Science method in Semester 1 (t(103) = 

2.72, p=0.008). However, no significant difference in performance was found in 

Semester 2 between the two teaching techniques (t(103) = 1.72, p=0.088). 

Summary 

In summary, when data were separated by teaching semester, no differences were 

observed in the ratings of the intellectual challenge of the lesson when the Citizen 

Science or the Traditional teaching methods were utilised. The semester of study 

within a single academic year did however impact the remaining three measures: 

satisfaction, effort and content retention. While the ratings of effort for the Traditional 

style remained constant across semesters, the ratings of effort increased in Semester 2 

for the Citizen Science style. When comparing between teaching methods, ratings of 

effort were higher for Traditional compared to Citizen Science in Semester 1, but no 

differences were found between the two teaching methods in Semester 2. Across the 

academic year, student performance on multiple choice tests improved from Semester 

1 to Semester 2 under both teaching conditions. When teaching styles were compared 

within semesters, students had better retention of content following the Traditional 

style than the Citizen Science style in Semester 1, but no differences were observed in 

performance between the teaching methods in Semester 2. Finally, student 

satisfaction ratings were higher in Semester 2 compared to Semester 1, but no 

difference in satisfaction ratings between the two teaching methods was seen.   
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3.5 Discussion Study 1 

The current study investigated the relative effects of two different teaching methods 

applied to a large cohort of first year university students. It was hypothesized that the 

Citizen Science teaching approach (an interactive style engaging students in the full 

research process) would be associated with greater levels of student satisfaction and 

would aid in student performance when compared to a more traditional teaching 

method (in this case, working with pre-prepared data sets).  

The main effects revealed between the teaching methods used in this study were 

related to content retention, with content retention being greater following the 

Traditional method. However, this and other factors of the student experience 

measured were also affected by the backgrounds (demographic variables) of students 

and the duration that students were exposed to each method of teaching. It is 

therefore important that the complex interactions between demographic variables 

and exposure to different teaching methods be taken into account when deciding 

which methods will be most effective in achieving one’s teaching objectives.  

3.5.1 Satisfaction 

It was initially investigated whether Citizen Science and Traditional teaching methods 

had differential effects on student satisfaction when paired data were pooled across 

the full academic year.  Analyses showed no difference in the student ratings of 

satisfaction for the Citizen Science and Traditional teaching styles (see Figure 39A). The 

results of this current study contradict findings of previous research. There is a body of 

literature that suggests that an interactive style of teaching leads to greater levels of 

student satisfaction (e.g. Fraser et al., 2014; Hake, 1998; Laurillard, 2009). Given this, 

we had predicted that the Citizen Science approach to teaching, as an example of an 

interactive teaching technique, would lead to greater levels of satisfaction compared 

to lessons that adopted a more traditional approach. However, the results showed 

that students reported equivalent high levels of satisfaction for both teaching 

approaches.  This observation held true across all demographic factors (gender, faculty 

of studies, native language and previous maths experience) highlighting that all 
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cohorts of students, representing a diverse student body, were equally satisfied with 

both teaching styles used in this study. This finding was also seen when data were 

broken down over time to look at the effect of exposure to teaching techniques across 

an academic year. Equivalent high levels of satisfaction were seen for both teaching 

approaches across both semesters. 

There could be a number of explanations for why no differences in satisfaction levels 

were seen between the two teaching approaches. Firstly, the findings may be the 

result of a ceiling effect. Overall students were very happy with all of the teaching that 

they received across the four sessions. If there was a difference in how satisfied they 

were with the two teaching styles it may have been difficult to see due to the ratings 

being clumped together at the high end of the scale. There is also the possibility of a 

ceiling effect with the experienced teacher. The teacher may have been able to 

present the content well and in a manner that the students liked regardless of the 

teaching approach used.  Perhaps the finding of no difference is linked to the cohort of 

students used in this study. First year university students may be excited and pleased 

to be at university and as yet do not have many other teaching experiences to 

compare their current experiences to. At this initial stage of their undergraduate 

degree students may be easier to please. As students move through their degree they 

may start to have different expectations and be more critical of the teaching they are 

exposed to. Finally, it could be that this interactive approach does not lead to greater 

satisfaction when the content being taught is research methodology and statistics in a 

psychology course. Other studies that have found higher levels of satisfaction for an 

interactive approach have been employed in different disciplines such as physics 

(Deslauriers, Schelew, & Wieman, 2011; Fraser et al., 2014; Hake, 1998), medicine, 

pharmacology and physiology (Chilwant, 2012; Michael, 2006), and engineering 

(Prince, 2004). There could be differences in the types of content being delivered in 

these sessions that could impact the effectiveness of the interactive approach. 
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3.5.2 Intellectual Challenge 

An investigation of the rating of intellectual challenge for both teaching methods 

suggests that across most factors there is no difference between how the Citizen 

Science and Traditional approaches are rated. Two demographic factors that did reveal 

interesting results were faculty and previous maths experience. When exposed to the 

Traditional method, Arts students awarded higher ratings of intellectual challenge 

compared to Science students (see Figure 41B). No differences in ratings were seen, 

however, when comparisons were made between Arts and Science students when 

exposed to the Citizen Science method. It could be argued that the Citizen Science 

approach helps to ‘even the playing field’ between Arts and Science students by 

levelling out the amount of intellectual challenge that would otherwise be 

encountered with a Traditional approach. 

When investigating the impact of previous maths experience at school (post 16 years 

of age), differential ratings of intellectual challenge were observed, regardless of the 

teaching method used (see Figure 43B).  Those students with previous maths 

experience reported lower ratings of intellectual challenge compared to students 

without such experience.  These findings are consistent with there being an added 

challenge associated with learning novel content and suggests that the Citizen Science 

approach is unable to counter this effect.  

3.5.3 Effort 

The amount of perceived effort reported by students did not differ between the two 

teaching strategies when data were pooled across the full academic year. In addition, 

no differences in effort ratings were seen between the Citizen Science and Traditional 

methods when demographic factors were taken into account. However, when 

exposure over time (Semester 1 versus Semester 2) was investigated, differences in 

effort ratings were observed (see Figure 44C). When looking at the Citizen Science 

approach over time, students reported higher ratings of effort in Semester 2 compared 

to Semester 1. The final effect to note was that within Semester 1, the Traditional 

approach received higher ratings of student effort compared to the Citizen Science 
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approach. These results might be linked to a growing self-confidence in the students. 

In Semester 1 the students may make more of an effort in the Traditional based 

sessions. The Traditional approach is a style that the students may already be 

comfortable and familiar with because it more closely resembles the type of teaching 

they have experienced thus far in their schooling. However, by Semester 2 the 

students may be more confident in less familiar settings and this increased self-

confidence may encourage then to make more of an effort in the Citizen Science based 

sessions. 

3.5.4 Content Retention 

Contrary to expectations, content retention, as measured by multiple choice tests, did 

not improve following exposure to the more interactive Citizen Science method of 

teaching. While this finding does fit with Chilwant’s (2012) work, it does oppose a 

much larger body of research that suggests that an interactive approach to teaching 

will improve student performance (e.g. Fraser et al., 2014; Hake, 1998; Laurillard, 

2009).  When analysing the pooled data set across the full academic year, it was found 

that students performed significantly better after experiencing the Traditional teaching 

style (see Figure 39D).  One potential explanation for this unexpected finding relates to 

the method of assessment used in the current study and how it may relate to surface 

versus deep learning (Marton & Säljö, 1976). Multiple choice tests represent the most 

effective assessment of surface learning (e.g. Scouller, 1998; Scouller & Prosser, 1994; 

Watkins, 1982). However, the Citizen Science teaching approach focuses on delivering 

a holistic curriculum engaging students in the full research process and therefore may 

encourage deep learning which would not be appropriately assessed via multiple 

choice tests.  

The finding of differential performance across the two teaching styles was not 

consistent amongst all student cohorts. While Science students and students with 

previous maths experience performed significantly better on multiple choice tests 

when exposed to the Traditional method, students studying in the Faculty of Arts or 

students without prior maths experience (post 16 years of age) achieved equivalent 
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levels of performance regardless of the teaching method employed (see Figure 41D & 

Figure 43D).  These differential findings may relate to the familiarity of the teaching 

approaches. For example, Science students and students with previous maths 

experience may receive greater exposure to the Traditional approach during earlier 

learning of quantitative skills in a school setting and therefore retain content better 

when taught in this familiar style.  

Interestingly, the difference in performance associated with the two teaching methods 

was no longer observed in the second semester of the academic year (see Figure 44D). 

This may reflect a ‘ceiling effect’ since students performed better in the second 

semester regardless of teaching method utilised. In addition, greater familiarity with 

the Citizen Science approach (a potentially new approach to learning for students after 

leaving secondary school) may have contributed to the balancing of tests scores across 

the two teaching methods by the end of Semester 2.  

It is also important to consider the type of learning that we expect from students 

under the two teaching styles (i.e. surface versus deep). If we believe that the Citizen 

Science interactive approach assists in the development of a greater depth of 

understanding, it is reasonable to expect students to take longer to achieve this depth 

of knowledge. With a traditional approach however, that promotes a surface level 

understanding of content without an appreciation of the underlying concepts and 

ideas, we could expect students to gain this knowledge more quickly.  In essence, with 

a deep learning approach we need to give students the time to develop their 

understanding and expect that with time (in this case at the end of one academic year) 

the students will ultimately demonstrate a strong understanding of content.  

It would be interesting to consider the longer term implications of an interactive 

teaching style and the impact that this could have on academic performance. Should 

an interactive teaching approach, that develops a deeper understanding of content, 

continue into subsequent years of research methodology and statistics education, we 

may find that students will achieve greater levels of performance compared to what 

they could have achieved had they been taught via a traditional surface based 
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approach throughout their degree. It is also possible that when students reach the 

final year of their undergraduate degree and embark on their Honours dissertation, 

they may be better equipped to design and carryout a methodologically sound piece of 

research due to the deeper level of understanding that they would have developed 

through the Citizen Science teaching methodology. It would be worthwhile exploring 

this area more fully, but one cannot overlook the difficulties that this type of research 

would pose (e.g. how ethically sound would it be to expose some students to the 

perceived long terms benefits of Citizen Science teaching, while potentially 

disadvantaging students who continue to be taught via traditional methods?). 

3.5.5 Broader applications of study design 

The current study has demonstrated the feasibility of conducting ethically sound 

educational research within a real-world setting. This was achieved by using a large 

sample tested repeatedly across a full academic year, ensuring equivalent teaching and 

learning was experienced by all students. The paired nature of this approach also 

provided the power needed to reveal differential effects of teaching styles on aspects 

of the student experience. Furthermore, the use of an electronic response system 

facilitated the rapid collection of large data sets within scheduled class times, while 

also ensuring a high participant response rate. It is expected that the combination of 

these research strategies will enable further analysis of not only the impact of teaching 

styles, but also other factors influencing the student experience.  

3.5.6 Potential Limitations 

There are a number of potential limitations associated with this study. Firstly, there 

was potential ambiguity attached to the intellectual challenge question.  Care must be 

taken when interpreting related findings as it is possible that students interpreted and 

answered the question in different ways. For example, lower ratings of intellectual 

challenge could be the result of the student feeling that the lesson was not challenging 

enough, or to the contrary that the lesson was too challenging.  These polar 

explanations for the same rating greatly affect the conclusions one can draw. Any 
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future work in this area should design a measure of perception of intellectual 

challenge with less potential ambiguity. 

For logistical reasons (i.e. time restrictions of the lab class) the current procedure 

called for satisfaction questionnaires to be administered one week following 

participation in the target lesson. It was noted at the time of testing that a number of 

students had difficulty in recalling what was covered in the class one week prior and as 

such a prompt was used to remind students as to the content of their last week’s lab 

class. This one week delay in responding may have influenced the accuracy of student 

ratings.  In future studies it is recommended that the satisfaction questionnaires be 

delivered immediately after the lesson, if allowed by the teaching timetable. It is worth 

noting though that this one week delay did influence both teaching strategies equally.  

Continuing this theme of timetabling, it is important to note that the Citizen Science 

technique does require more teaching time to implement compared to the Traditional 

method. From a practical point of view, if one does wish to employ the Citizen Science 

approach, timing issues will need to be carefully considered in the planning stages of 

the course. 

A final limitation relates to the delivery of the lesson content. It is possible that, 

despite all efforts to ensure consistency, quality of teaching may have contributed to 

the differences in student satisfaction and content retention associated with the two 

teaching styles. However, in opposition to this, analyses of individual measures of 

satisfaction relating directly to the teacher (ratings of teacher enthusiasm, organisation 

of the content, an ability to explain material clearly) revealed equivalent ratings across 

both methods of teaching.  

3.5.7 Future Work 

In addition to addressing the above methodological issues, there is scope for further 

study relating interactive teaching methods to the student experience. 

While the current study has tested students on their ability to retain taught 

information via a series of short multiple choice tests, we do not have an indication of 
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how confident a student would be in actually applying the taught content in future 

situations. Including additional questions in the student satisfaction questionnaire 

focussed on student confidence would be beneficial in determining whether a more 

holistic approach to teaching, as is delivered via the Citizen Science method, also 

increases student confidence. Specifically, future studies would benefit from including 

questions that ask students to rate how confident they feel about their understanding 

of the analysis and their ability to complete the analysis and interpret the subsequent 

results. 

It has been well documented that teachers play a pivotal role in the successful delivery 

of a course, the academic achievement of their students, and the levels of student 

satisfaction experienced (e.g. Feldman, 1976; Marsh, 1987; Voss, Gruber, & Szmigin, 

2007). As such it is critical that any new teaching approach be tested across multiple 

teachers, of differing levels of experience, to fully assess the practical application of 

the teaching method. The current study employed one experienced teacher to deliver 

all content.  It is now important that this study is replicated using less experienced 

teachers to determine whether different teaching styles may be better suited to 

different types of teacher (e.g. experienced versus novice teachers).  
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3.6 Method Study 2 

3.6.1 Participants 

Participants were 254 first year psychology undergraduate students selected using an 

opportunity sampling technique. Participation was voluntary. From the 254 

participants, 105 (male = 24, female = 81) completed all 4 testing sessions and their 

paired data was collated for analysis. 

3.6.2 Apparatus  

As with Study 1, Turning Technologies ResponseCard RF LCD electronic response 

systems were used to collect student responses (see Figure 38).  Clickers were used in 

conjunction with TurningPoint Software (version 2008) with a Microsoft PowerPoint 

interface.  

3.6.3 Materials 

Adapting the questionnaire used in Study 1, a new questionnaire was developed for 

Study 2 to assess the level of student satisfaction, the statistical understanding of the 

student and the statistical confidence of the student (see Appendix M). The first set of 

questions related to five demographic variables. Four variables were carried over from 

Study 1 (gender, faculty of studies, native language and previous maths experience at 

school) and an additional variable, named degree (discipline of studies) was added. 

This additional demographic variable was added to explore any potential differences 

between those students whose named degree, and therefore core chosen subject, was 

psychology, versus students studying a different discipline for whom psychology was 

not their core subject. There were then nine questions relating to satisfaction that 

were measured on a scale of 1 (excellent) to 6 (very poor). The eight satisfaction 

related questions from Study 1 were reused, along with a new ninth question: ‘How 

would you rate your overall enjoyment of the lab?’. Results from the nine satisfaction 

questions were pooled together and an average overall satisfaction rating was 

calculated (see Appendix M for details of the nine questions used). If a participant had 

failed to answer more than one of the nine questions, their data would have been 
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excluded from the analyses relating to satisfaction. This exclusion criteria was not used 

in the current study as all participants completed all nine satisfaction related 

questions.  

In addition to the satisfaction based questions, participants were asked to answer two 

questions based on statistical understanding and two questions based on statistical 

confidence. Each question was measured on a scale of 1 (agree) to 6 (disagree) (see 

Appendix M). 

Ten-question multiple choice tests, from Study 1, were used to assess student 

retention of taught content for each of the four classes (see Appendix K). Each 

question was followed by a possible four answers. 

3.6.4 Design 

The design for Study 2 was adopted from the design utilised in Study 1. Through course 

enrolment, first year psychology students were assigned to one of six laboratory 

classes. Using two lab sessions within the first semester, the six classes were assigned 

to engage first in either the Citizen Science condition or the Traditional condition: 

teaching condition was then counterbalanced in the second lab session, with 

participants assigned to the alternative approach. This ensured that all participants 

experienced one of each of the teaching techniques in Semester 1.  This technique was 

repeated in second semester. In total there were four testing sessions held within an 

academic year in a cross-over, repeated measures design study, allowing participants 

to experience both teaching techniques twice (see Table 42). 

As with Study 1, four lessons were identified as being suitable for trialling the two 

teaching methods (two lessons in each semester).  The content of these lessons, in 

order of presentation across the academic year, was as follows: Semester 1 focussed 

on parametric statistics, specifically i) independent samples t-test, and ii) paired 

samples t-test; Semester 2 focussed on non-parametric statistics, specifically i) 

Wilcoxon T-test; and ii) Mann-Whitney U test.  In each semester, the content of 
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lessons included one ‘within subjects analysis’ and one ‘between subjects analysis’ (see 

Table 42). 

The independent variable was the teaching strategy adopted: Citizen Science versus 

Traditional. The Citizen Science approach was defined as an interactive teaching 

technique involving the student in the full research process: hypothesis formation; 

research design; data collection; data analysis and interpretation. By contrast the 

Traditional approach was defined as students receiving pre-prepared data sets and 

learning how to analyse them, without other aspects of the research process being 

addressed.   

The dependent variables were measures of:  

• satisfaction (1 = Excellent, 6 = Very Poor); 

• student ratings of statistical understanding (2 questions analysed separately; 1 

= agree, 6 = disagree); 

• student rating of statistical confidence (2 questions analysed separately; 1 = 

agree, 6 = disagree); and 

• content retention (a score /10 on a multiple choice test). 

Classification variables included: gender (male, female); faculty of studies (Arts 

(including Divinity), Science (including Medicine)); named degree (psychology, other); 

English language (native, non-native); and previous maths experience (maths 

experience at school post 16 years of age, no maths experience at school post 16 years 

of age).  

General Lesson Plan for the Citizen Science Method 

The Citizen Science lesson plans for Study 1 were utilised in Study 2. Students were 

presented with a research question and then in groups of 5-6, students planned an 

experiment to test the question, including formulating a hypothesis. Each group 

reported their research plans to the class. The teacher then presented the class with a 

mini study and students were asked to anonymously complete the study. Students’ 

data was collected and collated and a hypothesis relating to the mini study was  
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Table 42: Testing schedule for Study 2 outlining the topic taught (one of four statistical analyses) and the 
teaching style used to deliver the content (Citizen Science or Traditional) for each of the six first year 
psychology lab classes across each Semester. Counterbalancing was used in each Semester to ensure 
that students received both teaching styles twice across the academic year. 

 

formulated. The teacher discussed the data set and presented the appropriate 

statistical tool that would be used to analyse the data. The teacher explained the 

theory behind the analysis and the steps of how to perform the analysis. The class then 

analysed a sample of their own data using the statistical tool. As a class the results 

were interpreted and students discussed how the results related to the experimental 

hypothesis.   

General Lesson Plan for the Traditional Method 

The Traditional Method lesson plans for Study 1 were utilised in Study 2. The teacher 

presented a statistical analysis to the class and explained the theory behind it and the 

steps involved in carrying out the analysis. Students were then presented with a 

description of the mini study, a statement of the hypothesis being tested and a pre-

prepared data set based on the study. Students analysed the data set and interpreted 

the results with respect to the hypothesis. Within this condition students did not 

participate directly in the mini study (though they were given access to the study at 

the completion of that week’s lab sessions in order to fulfil ethical requirements that 

all students ultimately are exposed to the same content).  

See Appendix I for a full description of specific Citizen Science and Traditional lesson 

plans used in each teaching session. 

Semester 1 Semester 2 

Session 1: 
Independent Samples       

t-test 

Session 2: 
Paired Samples t-test 

Session 3: 
Wilcoxon T-test 

Session 4: 
Mann-Whitney U test 

Citizen 
Science 

Traditional 
Citizen 
Science 

Traditional 
Citizen 
Science 

Traditional 
Citizen 
Science 

Traditional 

 
Lab Class 1  
 
Lab Class 2 
 
Lab Class 5 

 
Lab Class 3 
 
Lab Class 4 
 
Lab Class 6 

 
Lab Class 3 
 
Lab Class 4 
 
Lab Class 6 

 
Lab Class 1 
 
Lab Class 2 
 
Lab Class 5 

 
Lab Class 1 
 
Lab Class 2 
 
Lab Class 5 

 
Lab Class 3 
 
Lab Class 4 
 
Lab Class 6 

 
Lab Class 3 
 
Lab Class 4 
 
Lab Class 6 

 
Lab Class 1 
 
Lab Class 2 
 
Lab Class 5 
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3.6.5 Procedure 

The procedure from Study 1 was adapted for Study 2. Students were exposed to either 

the Citizen Science teaching methodology or the Traditional approach (using lesson 

plans as outlined above). The content of the lessons was delivered by two novice 

teachers. One teacher delivered both sessions in Semester 1, while the second teacher 

delivered both sessions in Semester 2. Immediately after each teaching session, 

students were asked to complete the satisfaction, understanding and confidence 

questionnaire. Then, one week following the teaching session, students were asked to 

complete the ten-question multiple choice test based on the content from the 

previous week’s lesson. These measures were completed during class time by 

presenting questions one at a time, via a PowerPoint presentation, through a media 

projector on to the single classroom screen. Responses were collected via clickers, 

providing students with an opportunity to respond privately and anonymously, despite 

answering the questions within the classroom at the same time as their peers.  The 

electronic response system kept a tally of how many people had responded to a 

particular question and this was used as a guide as to when to move onto the next 

question. If the response system showed that not all students had responded, the 

researcher made a single announcement to the class asking if there was anyone yet to 

respond, allowing time for their response, before moving on to the next question. At 

the completion of the session students were asked to enter their ID numbers so that 

individual student data across testing sessions could be linked. Students who did not 

wish their data to be used in the research project did not enter an ID and their 

responses were discarded.   

This procedure was repeated four times in total resulting in four testing sessions across 

the academic year; two testing sessions per semester.  

3.6.6 Ethics 

Permission to conduct this study was granted from the University Teaching and 

Research Ethics Committee, University of St Andrews (Ref: PS9144; see Appendix N).  
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3.7 Results Study 2 

3.7.1 Overall effect of Citizen Science versus Traditional teaching methods on student 

experience 

It was first investigated whether Citizen Science and Traditional teaching methods had 

differential effects on the student experience for first year psychology university 

students across a full academic year. Paired samples t-tests were used to compare 

ratings of student satisfaction, content retention, statistical understanding and 

statistical confidence when the two different teaching approaches were employed.  

Analyses revealed that there was no significant difference in student ratings of 

satisfaction for the Citizen Science technique compared to the Traditional technique 

(see Figure 45A; t(104) = 0.98, p=0.329). Student retention of content did not 

significantly differ across the two teaching styles (see Figure 45B; t(104) = 1.03, p=0.305) 

with students performing to an equivalent standard on ten-question multiple choice 

tests following both the Traditional teaching method and the Citizen Science approach. 

Likewise, no significant differences were found between student ratings of their 

understanding of the role that statistics plays in the research process following the 

Citizen Science and Traditional teaching conditions (see Figure 45C; t(103) = 1.78, 

p=0.078). Next we looked at student ratings of their understanding of the function of 

the analyses they learned in class. No significant differences (see Figure 45D; t(102) = 

1.40, p=0.163) were found between the self-reported ratings of their understanding of 

the function when taught via either the Citizen Science or Traditional methods. 

Students were asked how confident they would feel calculating a statistical analysis 

(see Figure 45E) and how confident they would feel interpreting the results of a 

statistical analysis (see Figure 45F) following the two teaching styles. Results suggest 

that there was no difference in self-reported confidence levels for completing a 

calculation between the Citizen Science and Traditional teaching approaches (t(98) = 

1.38, p=0.17). There was also no difference in how confident students were in 

interpreting findings following the two teaching methods (t(102) = 1.60, p=0.114).  
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Figure 45: Effect of Citizen Science and Traditional teaching methods on student experience across an academic year. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted for students exposed to 
Citizen Science and Traditional teaching methods (n=105).  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted for students exposed 
to Citizen Science and Traditional teaching methods, as a measure of content retention (n=105).  
C, Mean (±SE) ratings for student understanding of the role that statistics plays in the research process (low 
numbers = high levels of understanding) plotted for students exposed to Citizen Science and Traditional teaching 
methods (n=104). 
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers = high 
levels of understanding) plotted for students exposed to Citizen Science and Traditional teaching methods 
(n=103). 
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low numbers = high 
levels of confidence) plotted for students exposed to Citizen Science and Traditional teaching methods (n=99).  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical analysis (low 
numbers = high levels of confidence) plotted for students exposed to Citizen Science and Traditional teaching 
methods (n=103).  
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In summary, these analyses demonstrate that the factors investigated (student 

satisfaction, content retention, understanding and confidence) did not differ 

significantly between the two teaching styles.  

3.7.2 Effect of demographic variables on student experience when employing different 

teaching methods 

The potential effect of the demographic profile of students was explored next. The 

demographic variables investigated were: gender (male, female); faculty of studies 

(Arts (including Divinity), Science (including Medicine)); named degree (psychology, 

other); native language (English, other); and previous experience in maths (experience 

at school post 16 years, no experience post 16 years).  

Gender 

To investigate the potential effect of gender (male, female) on student satisfaction, 

content retention, understanding and confidence, a series of 2 x 2 (teaching method x 

gender) mixed-subjects factorial ANOVAs were conducted on the paired data set.  

Analyses of satisfaction ratings (low numbers = high levels of satisfaction), revealed no 

significant main effect of teaching method (see Figure 46A; F(1,103) = 0.11, p=0.74, 


2=0.001; n = 105, 24 males, 81 females). Overall, participants reported similar levels 

of satisfaction in the Citizen Science condition and the Traditional condition. There was 

a significant main effect of gender (F(1,103) = 4.74, p=0.032, 
2=0.044), with male 

participants (M = 2.47, SD = 0.49) reporting that they were more satisfied with the 

sessions overall compared to the female participants (M = 2.70, SD = 0.56). There was 

no significant interaction between teaching method and gender (F(1,103) = 0.824, 

p=0.366, 
2=0.008).  

Next, analyses of content retention demonstrated no significant main effect of 

teaching method (see Figure 46B; F(1,103) = 0.53, p=0.470, 
2=0.005; n = 105, 24 males, 

81 females). Overall, participants achieved equivalent scores on ten-question multiple 

choice tests following both the Traditional teaching method and the Citizen Science 

method. There was no significant main effect of gender (F(1,103) = 0.15, p=0.704, 
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2=0.001) with no overall difference between the performance of male and female 

participants. There was also no significant interaction between teaching method and 

gender (F(1,103) = 0.06, p=0.801, 
2=0.001).  

Analyses of students’ ratings of their understanding of the role that statistics plays in 

the research process (where low numbers represent highly rated levels of 

understanding), showed no significant main effects of teaching method (see Figure 

46C; F(1,102) = 3.23, p=0.075, 
2=0.031; n = 104, 24 males, 80 females) or gender (F(1,102) 

= 0.45, p=0.506, 
2=0.004). Thus, neither teaching method nor gender affected the 

reported rating of understanding of the role of statistics. There was also no significant 

interaction between teaching method and gender (F(1,102) = 0.31, p=0.577, 
2=0.003).   

Analyses of student self-reported understanding of the function of the analyses taught 

in class (where low numbers represent high levels of understanding), showed no 

significant main effects of teaching method (see Figure 46D; F(1,101) = 1.56, 

p=0.214,
2=0.015; n = 103, 23 males, 80 females) or gender (F(1,101) = 2.75, 

p=0.100,
2=0.026). Thus, neither teaching method nor gender affected the reported 

rating of understanding of the analysis function. There was also no significant 

interaction between teaching method and gender (F(1,101) = 0.02, p=0.878,
2=0.000).  

An investigation of student confidence in calculating a statistical analysis (where low 

numbers represent high levels of confidence) demonstrated no significant main effect 

of teaching method (see Figure 46E; F(1,97) = 0.95, p=0.332,
2=0.010; n = 99, 23 males, 

76 females). Overall, participants reported equivalent levels of confidence for 

calculating an analysis following the Traditional teaching method and the Citizen 

Science method. There was however a significant main effect of gender (F(1,97) = 7.91, 

p=0.006, 
2=0.075), with males (M = 1.77, SD = 0.75) reporting higher levels of 

confidence compared to females (M = 2.30, SD = 0.94). There was no significant 

interaction between teaching method and gender (F(1,97) = 0.12, p=0.727,
2=0.001). 
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Figure 46: Effect of gender (male, female) on student experience when employing Citizen Science and 
Traditional teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by gender for students 
exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by gender for 
students exposed to Citizen Science and Traditional teaching methods, as a measure of content retention.  
C, Mean (±SE) ratings for student understanding of the role that statistics plays in the research process (low 
numbers = high levels of understanding) plotted by gender for students exposed to Citizen Science and 
Traditional teaching methods. 
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers = 
high levels of understanding) plotted by gender for students exposed to Citizen Science and Traditional 
teaching methods. 
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low numbers = 
high levels of confidence) plotted by gender for students exposed to Citizen Science and Traditional teaching 
methods.  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical analysis 
(low numbers = high levels of confidence) plotted by gender for students exposed to Citizen Science and 
Traditional teaching methods.  
(* = significant difference between mean values)
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Finally, student confidence was again explored, in terms of how confident students 

were in interpreting the results of a statistical analysis. Results showed no significant 

main effect of teaching method (see Figure 46F; F(1,101) = 3.80, p=0.054, 
2=0.036; n = 

103, 23 males, 80 females). Overall, participants reported equivalent levels of 

confidence for calculating an analysis following both the Traditional teaching method 

and the Citizen Science method. There was also no significant main effect of gender 

(F(1,101) = 1.03, p=0.314, 
2=0.010), with males and females reporting similar levels of 

confidence.  There was no significant interaction between teaching method and 

gender (F(1,101) = 1.25, p=0.266,
2=0.012).  

Faculty of studies 

To investigate the potential effect of faculty (Arts, Science) on student satisfaction, 

content retention, understanding and confidence, a series of 2 x 2 (teaching method x 

faculty) mixed-subjects factorial ANOVAs were conducted on the paired data set.  

Analyses of satisfaction ratings (low numbers = high levels of satisfaction), revealed no 

significant main effect of teaching method (see Figure 47A; F(1,103) = 0.88, p=0.351, 


2=0.008; n = 105, 49 Arts, 56 Science). Overall, participants reported similar levels of 

satisfaction for the Citizen Science condition and the Traditional condition. There was 

no significant main effect of faculty (F(1,103) = 1.61, p=0.207, 
2=0.015), with no overall 

difference between the satisfaction levels of Arts students and Science students.  

There was also no significant interaction between teaching method and faculty (F(1,103) 

= 0.36, p=0.549, 
2=0.003).  

Analyses of student retention of content demonstrated no significant main effect of 

teaching method (see Figure 47B; F(1,103) = 1.00, p=0.320, 
2=0.010; n = 105, 49 Arts, 

56 Science). Overall, participants achieved equivalent scores on the ten-question 

multiple choice tests following both the Traditional teaching method and the Citizen 

Science method. There was no significant main effect of faculty (F(1,103) = 0.20, p=0.655, 


2=0.002) with no overall difference between the performance of Arts students and 

Science students.  There was also no significant interaction between teaching method 

and faculty (F(1,103) = 0.15, p=0.704, 
2=0.001). 
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Analyses of students’ ratings of their understanding of the role that statistics plays in 

the research process (where low numbers represent highly rated understanding), 

showed no significant main effect of teaching method (see Figure 47C; F(1,102) = 2.88, 

p=0.093,
2=0.027; n = 104, 48 Arts, 56 Science). The teaching method utilized (Citizen 

Science versus Traditional) did not appear to affect the self-reported rating of one’s 

understanding of the role of statistics. There was no significant main effect of faculty 

(F(1,102) = 1.75, p=00.188, 
2=0.017), with both Arts and Science students reporting 

similar levels of understanding.  Likewise, there was no significant interaction between 

teaching method and faculty (F(1,102) = 1.00, p=0.320, 
2=0.010).   

Analyses of student understanding of the function of the analyses taught (where low 

numbers represent high levels of understanding), showed no significant main effects of 

teaching method (see Figure 47D; F(1,101) = 2.01, p=0.160,
2=0.019; n = 103, 49 Arts, 54 

Science) or faculty (F(1,101) = 1.30, p=0.257,
2=0.013). Thus, neither teaching method 

nor faculty affected the reported understanding of the function of taught analyses.  

There was also no significant interaction between teaching method and faculty (F(1,101) 

= 0.153, p=0.697, 
2=0.002).  

An investigation of student confidence with respect to calculating a statistical analysis 

(where low numbers represent high levels of confidence) demonstrated no significant 

main effect of teaching method (see Figure 47E; F(1,97) = 2.01, p=0.160, 
2=0.020; n = 

99, 47 Arts, 52 Science). Overall, participants reported equivalent levels of confidence 

for calculating an analysis following both the Traditional teaching method and the 

Citizen Science method. There was a significant main effect of faculty (F(1,97) = 6.02, 

p=0.016, 
2=0.058), with Science students (M = 1.99, SD = 0.83) reporting higher 

levels of confidence compared to Arts students (M = 2.38, SD = 0.98).  There was no 

significant interaction between teaching method and faculty (F(1,97) = 0.58, p=0.449, 


2=0.006).  

Finally, an analysis was carried out on student self-reported levels of confidence in 

interpreting the results of a statistical analysis. No main effect of teaching method was 

seen (see Figure 47F; F(1,101) = 2.47, p=0.119, 
2=0.024; n = 99, 49 Arts, 54 Science)  
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Figure 47: Effect of faculty (Arts, Science) on student experience when employing Citizen Science and 
Traditional teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by faculty for students 
exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by faculty for 
students exposed to Citizen Science and Traditional teaching methods, as a measure of content retention.  
C, Mean (±SE) ratings for student understanding of the role that statistics plays in the research process (low 
numbers = high levels of understanding) plotted by faculty for students exposed to Citizen Science and 
Traditional teaching methods. 
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers = high 
levels of understanding) plotted by faculty for students exposed to Citizen Science and Traditional teaching 
methods. 
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low numbers = 
high levels of confidence) plotted by faculty for students exposed to Citizen Science and Traditional teaching 
methods.  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical analysis (low 
numbers = high levels of confidence) plotted by faculty for students exposed to Citizen Science and Traditional 
teaching methods.                                                                               
(* = significant difference between mean values)  
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with similar confidence levels reported following both the Traditional and the Citizen 

Science approaches. There was no significant main effect of faculty (F(1,101) = 3.49, 

p=0.065, 
2=0.033), with Science students reporting similar levels of confidence to 

Arts students.  There was also no significant interaction between teaching method and 

faculty (F(1,101) = 0.07, p=0.796, 
2=0.001).  

Named Degree (Discipline of studies) 

To investigate the potential effect of a student’s discipline of study  (named degree = 

psychology, named degree = subject other than psychology) on student satisfaction, 

content retention, understanding and confidence, a series of 2 x 2 (teaching method x 

named degree) mixed-subjects factorial ANOVAs were conducted on the paired data 

set.  

Analyses of satisfaction ratings (low numbers = high levels of satisfaction) confirmed 

no significant main effect of teaching method (see Figure 48A; F(1,103) = 0.80, p=0.373, 


2=0.008; n = 105, 47 psychology named degree, 58 other named degree) with 

equivalent levels of satisfaction reported following both the Citizen Science and the 

Traditional teaching approaches. There was no significant main effect of named degree 

(F(1,103) = 0.02, p=0.900, 
2=0.000), with no overall difference between the satisfaction 

levels of students with psychology as their named degree and students studying 

towards different degrees. There was also no significant interaction between teaching 

method and named degree (F(1,103) = 0.57, p=0.454, 
2=0.005).  

Analyses of content retention demonstrated no main effect of teaching method (see 

Figure 48B; F(1,103) = 1.28, p=0.260, 
2=0.012; n = 105, 47 psychology named degree, 

58 other named degree) and no main effect of named degree (F(1,103) = 0.15, p=0.704, 


2=0.001). Thus, neither teaching method nor the degree a student was studying 

towards had an impact on student performance. There was also no significant 

interaction between teaching method and named degree (F(1,103) = 1.03, p=0.312, 


2=0.010).  

Students’ ratings of their understanding of the role that statistics plays in the research 

process were analysed (where low numbers represent high understanding). Results 
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showed no significant main effects of teaching method (see Figure 48C; F(1,102) = 2.86, 

p=0.094, 
2=0.027; n = 104, 46 psychology named degree, 58 other named degree) or 

named degree (F(1,102) = 0.14, p=0.709, 
2=0.001). Neither teaching approach nor the 

degree a student was completing influenced the students’ ratings of understanding. 

There was also no significant interaction between teaching method and named degree 

(F(1,102) = 0.37, p=0.546, 
2=0.004).   

Analyses of student ratings of their understanding of the function of the analyses they 

were taught in class (where low numbers represent high levels of understanding), 

showed no significant main effects of teaching method (see Figure 48D; F(1,101) = 1.82, 

p=0.180, 
2=0.018; n = 103, 46 psychology named degree, 57 other named degree) or 

named degree (F(1,101) = 1.13, p=0.291, 
2=0.011). Thus, neither teaching method nor 

degree choice affected the reported rating of understanding of the function of the 

taught analyses.  There was also no significant interaction between teaching method 

and named degree (F(1,101) = 1.15, p=0.697, 
2=0.002).   

An investigation of how confident a student feels with respect to completing the 

calculations for a statistical analysis (where low numbers represent high levels of 

confidence) demonstrated no significant main effect of teaching method (see Figure 

48E; F(1,97) = 2.45, p=0.137,
2=0.023; n = 99, 45 psychology named degree, 54 other 

named degree) and no significant main effect of named degree (F(1,97) = 2.27, p=0.135, 


2=0.023). Overall, participants reported equivalent levels of confidence in their 

calculations regardless of the teaching approach they experienced (Traditional versus 

Citizen Science) and regardless of whether their named degree was psychology or a 

different subject.  There was also no significant interaction between teaching method 

and named degree (F(1,97) = 1.66, p=0.201,
2=0.017). 

Finally, an analysis was carried out on the levels of student confidence in interpreting 

the results of a statistical analysis. Results confirmed no main effect of teaching 

method (see Figure 48F; F(1,100) = 2.31, p=0.132, 
2=0.022; n = 103, 46 psychology  
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Figure 48: Effect of named degree (psychology degree versus other degree) on student experience when 
employing Citizen Science and Traditional teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by named degree 
for students exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by named 
degree for students exposed to Citizen Science and Traditional teaching methods, as a measure of 
content retention.  
C, Mean (±SE) ratings for student understanding of the role that statistics plays in the research process 
(low numbers = high levels of understanding) plotted by named degree for students exposed to Citizen 
Science and Traditional teaching methods. 
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers = 
high levels of understanding) plotted by named degree for students exposed to Citizen Science and 
Traditional teaching methods. 
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low numbers 
= high levels of confidence) plotted by named degree for students exposed to Citizen Science and 
Traditional teaching methods.  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical analysis 
(low numbers = high levels of confidence) plotted by named degree for students exposed to Citizen 
Science and Traditional teaching methods.   
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named degree, 57 other named degree) with similar confidence levels reported 

following both the Traditional and the Citizen Science approaches. There was no 

significant main effect of named degree (F(1,100) = 0.60, p=0.442, 
2=0.006), with 

students reporting similar levels of confidence regardless of whether or not their 

named degree was psychology.  There was also no significant interaction between 

teaching method and named degree (F(1,100) = 0.31, p=0.580, 
2=0.003).  

Native Language 

A series of 2 x 2 (teaching method x language) mixed-subjects factorial ANOVAs were 

performed to investigate the potential effect of language (native English speaker, non-

native English speaker) on student satisfaction, content retention, understanding and 

confidence. Analyses were conducted on the paired data set.  

Analyses of satisfaction ratings (low numbers = high levels of satisfaction) revealed no 

significant main effect of teaching method (see Figure 49A; F(1,102) = 1.86, p=0.175, 


2=0.018; n = 104, 80 native English speaker, 24 non-native English speaker). Overall, 

participants reported similar levels of satisfaction for the Citizen Science condition and 

the Traditional condition. There was no significant main effect of language (F(1,101) = 

0.11, p=0.739, 
2=0.001), with no overall difference between the satisfaction levels of 

native English speakers and non-native English speakers.  There was also no significant 

interaction between teaching method and language (F(1,101) = 1.98, p=0.162, 


2=0.019).  

Analyses of student retention of content demonstrated no significant main effect of 

teaching method (see Figure 49B; F(1,102) = 1.08, p=0.302, 
2=0.010; n = 104, 80 native, 

24 non-native). Overall, participants achieved equivalent scores on ten-question 

multiple choice tests following the Traditional teaching method and the Citizen Science 

method. There was no significant main effect of language (F(1,102) = 0.13, p=0.724, 


2=0.001) with no overall difference between the performance of native English 

speakers and non-native speakers.  There was also no significant interaction between 

teaching method and language (F(1,102) = 0.14, p=0.713, 
2=0.001).  
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Students’ ratings of their understanding of the role that statistics plays in the research 

process (where low numbers represent high rated levels of understanding) were 

analysed. Results showed no significant main effects of teaching method (see Figure 

49C; F(1,101) = 2.20, p=0.141, 
2=0.021; n = 103, 79 native, 24 non-native) or language 

(F(1,101) = 2.23, p=0.138, 
2=0.022). Thus, neither teaching method nor language 

affected the reported rating of one’s understanding of the role of statistics.  There was 

also no significant interaction between teaching method and language (F(1,101) = 0.00, 

p=0.981, 
2=0.000).   

Analyses of student ratings of their understanding of the function of taught analyses 

(where low numbers represent high levels of understanding), showed no significant 

main effects of teaching method (see Figure 49D; F(1,100) = 0.14, p=0.710, 
2=0.001; n = 

102, 78 native, 24 non-native) or language (F(1,100) = 0.18, p=0.675, 
2=0.002). Thus, 

neither teaching method nor language affected the reported rating of understanding 

of the function of taught analyses.  There was also no significant interaction between 

teaching method and language (F(1,100) = 1.40, p=0.240, 
2=0.014).   

An investigation of student confidence in calculating a statistical analysis (where low 

numbers represent high levels of confidence) demonstrated no significant main effect 

of teaching method (see Figure 49E; F(1,96) = 1.45, p=0.231,
2=0.015; n = 98, 76 native, 

22 non-native). Overall, participants reported equivalent levels of confidence for 

calculating an analysis following both the Traditional teaching method and the Citizen 

Science method. There was no significant main effect of language (F(1,96) = 0.89, 

p=0.349, 
2=0.009), with native English speakers reporting equivalent levels of 

confidence to non-native English speakers.  There was also no significant interaction 

between teaching method and language (F(1,96) = 0.11, p=0.746,
2=0.001).  

Finally, an analysis was carried out on the levels of student confidence in interpreting 

the results of a statistical analysis. No main effect of teaching method was seen (see 

Figure 49F; F(1,100) = 0.40, p=0.531, 
2=0.004; n = 102, 78 native, 24 non-native) with 

similar confidence levels reported following both the Traditional and the Citizen 

Science approaches. There was no significant main effect of language (F(1,100) = 0.09, 
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Figure 49: Effect of language (native English speaker versus non-native English speaker) on student 
experience when employing Citizen Science and Traditional teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by language for 
students exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by language 
for students exposed to Citizen Science and Traditional teaching methods, as a measure of content 
retention.  
C, Mean (±SE) ratings for student understanding of the role that statistics plays in the research process 
(low numbers = high levels of understanding) plotted by language for students exposed to Citizen Science 
and Traditional teaching methods. 
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers = 
high levels of understanding) plotted by language for students exposed to Citizen Science and Traditional 
teaching methods. 
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low numbers 
= high levels of confidence) plotted by language for students exposed to Citizen Science and Traditional 
teaching methods.  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical analysis 
(low numbers = high levels of confidence) plotted by language for students exposed to Citizen Science 
and Traditional teaching methods.   
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p=0.765, 
2=0.001), with native English speakers reporting similar levels of confidence 

to non-native speakers.  There was also no significant interaction between teaching 

method and language (F(1,100) = 1.34, p=0.250, 
2=0.013).  

Mathematics experience 

To investigate the potential effect of previous maths experience (experience with 

maths at school post 16 years of age, no experience of maths at school post 16 years of 

age) on student satisfaction, content retention, understanding and confidence, a series 

of 2 x 2 (teaching method x maths experience) mixed-subjects factorial ANOVAs were 

conducted on the paired data set.  

Analyses of satisfaction ratings (low numbers = high levels of satisfaction), confirmed 

no significant main effect of teaching method (see Figure 50A; F(1,102) = 0.91, p=0.343, 


2=0.009; n = 104, 92 maths experience at school post 16 years of age, 12 no maths 

experience post 16 year of age) with equivalent ratings of satisfaction given following 

both the Citizen Science and Traditional teaching conditions. There was no significant 

main effect of maths experience (F(1,102) = 0.02, p=0.886, 
2=0.000), with no overall 

difference between the satisfaction levels of students with maths experience at school 

post 16 years of age and students without maths experience post 16 years.  There was 

also no significant interaction between teaching method and maths experience (F(1,102) 

= 0.18, p=0.676, 
2=0.002).  

Analyses of content retention demonstrated no main effect of teaching method (see 

Figure 50B; F(1,102) = 2.62, p=0.109, 
2=0.025; n = 104, 92 maths experience at school 

post 16 years of age, 12 no maths experience post 16 year of age) and no main effect 

of maths experience (F(1,102) = 0.69, p=0.410, 
2=0.007). Thus, neither teaching 

method nor previous experience with maths had an impact on student performance. 

There was also no significant interaction between teaching method and level of maths 

experience (F(1,102) = 1.55, p=0.216, 
2=0.015).  

Students’ ratings of their understanding of the role that statistics plays in the research 

process were analysed (where low numbers represent high understanding). Results
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showed no significant main effects of teaching method (see Figure 50C; F(1,102) = 1.00, 

p=0.319, 
2=0.010; n = 103, 91 maths experience at school post 16 years of age, 12 no 

maths experience post 16 year of age) or maths experience (F(1,101) = 0.05, p=0.833, 


2=0.000). Neither teaching approach nor level of prior maths experience influenced 

the students’ ratings of understanding. There was also no significant interaction 

between teaching method and maths experience (F(1,101) = 0.01, p=0.911, 
2=0.000).   

Analyses of student ratings of their understanding of the function of the analyses they 

were taught in class (where low numbers represent high levels of understanding), 

showed no significant main effects of teaching method (see Figure 50D; F(1,100) = 0.01, 

p=0.929, 
2=0.000; n = 102, 90 maths experience at school post 16 years of age, 12 no 

maths experience post 16 year of age) or maths experience (F(1,100) = 0.06, p=0.809, 


2=0.001). Thus, neither teaching method nor maths experience affected the 

reported rating of understanding of the function of the taught analyses.  There was 

also no significant interaction between teaching method and maths experience (F(1,100) 

= 1.98, p=0.162, 
2=0.019).   

An investigation of how confident a student feels with respect to completing the 

calculations of a statistical analysis (where low numbers represent high levels of 

confidence) demonstrated no significant main effect of teaching method (see Figure 

50E; F(1,97) = 1.09, p=0.299,
2=0.011; n = 99, 87 maths experience at school post 16 

years of age, 12 no maths experience post 16 year of age) and no significant main 

effect of previous maths experience (F(1,97) = 0.50, p=0.481, 
2=0.005). Overall, 

participants reported equivalent levels of confidence irrespective of both the teaching 

approach they experienced (Traditional versus Citizen Science) and a student’s 

previous maths experience.  There was also no significant interaction between 

teaching method and named degree (F(1,97) = 0.04, p=0.848,
2=0.000). 

Finally, an analysis was carried out on the levels of student confidence in interpreting 

the results of a statistical analysis. Results confirmed no main effect of teaching 

method (see Figure 50F; F(1,100) = 0.10, p=0.751, 
2=0.001; n = 102, 90 maths 

experience at school post 16 years of age, 12 no maths experience at school post 16 
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Figure 50: Effect of previous maths experience (maths at school post 16 years of age versus no maths 
at school post 16 years of age) on student experience when employing Citizen Science and Traditional 
teaching methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted by language for 
students exposed to Citizen Science and Traditional teaching methods.  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted by language 
for students exposed to Citizen Science and Traditional teaching methods.  
C, Mean (±SE) ratings for student understanding of the role that statistics plays in the research process 
(low numbers = high levels of understanding) plotted by language for students exposed to Citizen 
Science and Traditional teaching methods. 
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers 
= high levels of understanding) plotted by language for students exposed to Citizen Science and 
Traditional teaching methods. 
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low 
numbers = high levels of confidence) plotted by language for students exposed to Citizen Science and 
Traditional teaching methods.  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical 
analysis (low numbers = high levels of confidence) plotted by language for students exposed to Citizen 
Science and Traditional teaching methods.  
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years of age) with similar confidence levels reported following both the Traditional and 

the Citizen Science approaches. There was no significant main effect of level of 

previous maths experience (F(1,100) = 2.62, p=0.109, 
2=0.026), with students reporting 

similar levels of confidence regardless of their level of experience with maths 

education.  There was also no significant interaction between teaching method and 

level of previous maths experience (F(1,100) = 0.72, p=0.398, 
2=0.007).  

Summary 

Taken together these data demonstrate that three of the demographic variables 

examined, discipline of studies, native language and previous maths experience, had 

no effect on the parameters of student experience measured following exposure to 

Citizen Science or Traditional teaching methods. However, both gender and faculty of 

studies has some influence on the student experience. Irrespective of the teaching 

approach used, male participants were more satisfied with the lessons and were more 

confident in completing the statistical calculations, compared to female participants. It 

was also observed that students from the science faculty were more confident than 

students from the arts faculty when completing statistical calculations.  

3.7.3 Effect of duration of exposure to different teaching methods on student experience 

Next, 2 x 2 (teaching method x semester) repeated measures factorial ANOVAs were 

performed to investigate whether the two teaching styles had differential effects on 

student experience within and across the two semesters of the academic year in which 

data were collected.  

Satisfaction 

Analyses of satisfaction ratings (low numbers = high levels of satisfaction), revealed no 

significant main effect of teaching method (see Figure 51A; F(1,104) = 0.95, p=0.332, 


2=0.009; n = 105). There was no difference in participant satisfaction ratings 

between the Citizen Science condition and the Traditional condition. There was a 

significant main effect of semester (F(1,104) = 30.55, p<0.001, 
2=0.227), with overall 

satisfaction levels higher in Semester 2 (M = 2.44, SD = 0.60) compared to Semester 1 
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 (M = 2.86, SD = 0.84).  There was no significant interaction between teaching method 

and semester (F(1,104) = 0.36, p=0.550, 
2=0.003).  

Content Retention 

Analyses of student retention of content demonstrated no main effect of teaching 

method (see Figure 51B; F(1,104) = 1.06, p=0.305, 
2=0.010; n = 105). In keeping with 

previous results, participants achieved similar scores on multiple choice tests following 

both the Traditional teaching method and the Citizen Science approach. There was a 

significant main effect of semester (F(1,104) = 56.09, p<0.001, 
2=0.350), with students 

performing significantly better on multiple choice tests in Semester 2 (M = 7.70, SD = 

1.70) compared to Semester 1 (M = 6.71, SD = 1.40). There was no significant 

interaction between teaching method and semester (F(1,104) = 2.79, p=0.098, 


2=0.026).  

Understanding the Role of Statistics in the Research Process 

Students’ ratings of their understanding of the role that statistics plays in the research 

process (where low numbers represent high levels of understanding) were analysed. 

Results showed no significant main effect of teaching method (see Figure 51C; F(1,103) = 

3.17, p=0.078, 
2=0.030; n = 104) with equivalent levels of understanding being 

reported following both the Traditional and the Citizen Science approaches.  There was 

however a significant main effect of semester (F(1,103) = 6.11, p=0.015, 
2=0.056). 

Students reported higher levels of understanding in Semester 2 (M = 1.63, SD = 0.92) 

compared to Semester 1 (M = 1.81, SD = 1.01). There was no significant interaction 

between teaching method and semester (F(1,103) = 0.94, p=0.334, 
2=0.009).   

Understanding the Function of Statistical Analyses 

Students’ ratings of their understanding of the function of statistical analyses (where 

low numbers represent high levels of understanding) were analysed. Results showed 

no significant main effect of teaching method (see Figure 51D; F(1,102) = 1.97, p=0.163, 


2=0.019; n = 103) with equivalent levels of understanding being reported following 

both the Traditional and the Citizen Science approaches.  There was however a 

significant main effect of semester (F(1,102) = 18.71, p<0.001, 
2=0.155). Students 
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reported higher levels of understanding in Semester 2 (M = 2.01, SD = 0.98) compared 

to Semester 1 (M = 2.42, SD = 1.32). There was no significant interaction between 

teaching method and semester (F(1,102) = 0.70, p=0.406, 
2=0.007).   

Confidence in completing Statistical Calculations 

Students’ self-reported ratings of their confidence in completing the calculations for a 

statistical analysis were analysed (where low numbers represent high levels of 

confidence). Results showed no significant main effects of teaching method (see Figure 

51E; F(1,98) = 1.91, p=0.170, 
2=0.019; n = 99) with students reporting similar levels of 

confidence after both the Traditional and the Citizen Science approach to teaching.  A 

significant main effect of semester was seen (F(1,98) = 26.90, p<0.001, 
2=0.215). 

Students reported higher levels of confidence in Semester 2 (M = 1.92, SD = 0.92) 

compared to Semester 1 (M = 2.43, SD = 1.31). There was also a significant interaction 

seen between teaching method and semester (F(1,98) = 5.58, p=0.020, 
2=0.054).  

Planned contrasts (in the form of paired samples t-tests with Bonferroni corrections) 

were carried out to further investigate this interaction. Analyses revealed that 

students reported significantly higher levels of confidence following the Citizen Science 

approach when it was delivered in Semester 2 (M = 1.88, SD = 0.85) compared to 

Semester 1 (M = 2.60, SD = 1.33; t(98) = 5.39, p<0.001). The same was seen for the 

Traditional approach with higher levels of confidence following this technique in 

Semester 2 (M = 1.96, SD = 0.99) compared to Semester 1 (M = 2.27, SD = 1.28; t(98) = 

2.43, p=0.017). A significant difference in self-reported levels of confidence was also 

observed within Semester 1 across the two teaching styles. The Traditional teaching 

technique (M = 2.27, SD = 1.28) received significantly higher ratings of confidence in 

Semester 1 compared to the Citizen Science technique (M = 2.60, SD = 1.33; t(98) = 2.22, 

p=0.029). By Semester 2 no difference in confidence was seen between the two 

teaching approaches (t(98) = 0.86, p=0.391). 

Confidence in Interpreting Results of Statistical Analyses  

Students’ self-reported levels of their confidence in interpreting the results of 

statistical analyses were examined (where low numbers represent high levels of 

confidence).  In keeping with previous results, no significant main effect of teaching 
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method was found (see Figure 51F; F(1,102) = 2.54, p=0.114, 
2=0.024; n = 103), with 

students reporting similar levels of confidence following the Traditional and the Citizen 

Science styles of teaching. There was however a significant main effect of semester 

(F(1,102) = 55.40, p<0.001, 
2=0.352), with higher levels of confidence reported in 

Semester 2 (M = 2.14, SD = 1.09) compared to Semester 1 (M = 2.92, SD = 1.42).  There 

was no significant interaction between teaching method and semester (F(1,102) = 0.72, 

p=0.400, 
2=0.007).  

Summary 

In summary, when data were separated by teaching semester, differences were 

observed in all measures. Students were more satisfied, retained more content and 

reported higher levels of understanding and confidence in Semester 2 compared to 

Semester 1. These differences occurred irrespective of the teaching style adopted.  The 

one difference that was observed between the two teaching styles related to student 

confidence when calculating a statistical analysis. In Semester 1 students reported 

more confidence in completing a calculation following the Traditional method 

compared to the Citizen Science approach. By Semester 2 however this difference was 

no longer seen and students reported equivalent levels of confidence following both 

teaching methods. 
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Figure 51: Effect of duration of exposure to different teaching methods (across Semester 1 and 2 of a 
single academic year) on student experience when employing Citizen Science and Traditional Teaching 
methods. 

A, Mean (±SE) satisfaction ratings (low numbers = high levels of satisfaction) plotted for students across 
Semester 1 and 2 when exposed to Citizen Science and Traditional teaching methods (n=105).  
B, Mean (±SE) test scores (from ten-question multiple choice tests) of participants plotted for students 
across Semester 1 and 2 when exposed to Citizen Science and Traditional teaching methods, as a measure 
of content retention (n=105).   
C, Mean (±SE) ratings of student understanding of the role that statistics plays in the research process (low 
numbers = high levels of understanding) plotted for students across Semester 1 and 2 when exposed to 
Citizen Science and Traditional teaching methods (n=104).  
D, Mean (±SE) ratings for student understanding of the function of the statistical analysis (low numbers = 
high levels of understanding) plotted for students across Semester 1 and 2 when exposed to Citizen Science 
and Traditional teaching methods (n=103).  
E, Mean (±SE) ratings for student level of confidence for calculating the statistical analysis (low numbers = 
high levels of confidence) plotted by language for students exposed to Citizen Science and Traditional 
teaching methods (n=99).  
F, Mean (±SE) ratings for student level of confidence for interpreting the results of the statistical analysis 
(low numbers = high levels of confidence) plotted by language for students exposed to Citizen Science and 
Traditional teaching methods (n=103).                                   (* = significant difference between mean values)  
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3.8 Discussion Study 2 

Study 2 sought to better understand the relative effects that two different teaching 

methods would have on the experience of first year university students. Four aspects 

of the student experience were investigated: satisfaction, content retention, statistical 

understanding and statistical confidence. These factors were measured following 

exposure to an interactive teaching approach, coined Citizen Science, and to a 

traditional teaching method.  

Previous research suggests that an interactive teaching approach should lead to 

greater levels of student satisfaction and improved student performance when 

compared to a traditional style of teaching (e.g. Fraser et al., 2014; Hake, 1998; 

Laurillard, 2009). In Study 1 however our results contradicted these past findings. It 

was therefore important to replicate the initial study and explore student satisfaction 

and content retention again through Study 2.  

Study 2 then extended Study 1 in a number of ways. Firstly, it was important to 

consider whether different teaching approaches were more or less successful 

depending on the teacher delivering the session. As such, in Study 2, the lab sessions 

were delivered by two novice teachers, compared to the one experienced teacher who 

delivered all sessions in Study 1. This allowed us to see if the success of a teaching 

method was linked to the level of experience of the teacher. For example, could 

involvement of an experienced teacher lead to uniformly high performance and 

satisfaction scores, creating a ‘ceiling effect’? In addition, while retaining the measures 

of satisfaction and performance, Study 2 sought to explore the impact that Citizen 

Science and Traditional teaching methods would have on student levels of 

understanding and confidence within a statistics curriculum. Finally, an additional 

demographic variable was included in Study 2 allowing for an investigation of any 

potential differences between students whose named degree, and therefore main 

chosen subject, was psychology, versus students studying toward a different discipline, 

for whom psychology was an extra, rather than their core, subject.  
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The main effects that were observed in Study 2 related to demographic variables 

(namely gender and faculty of studies) and length of exposure to the two teaching 

styles, rather than the specific teaching approaches used. These findings are discussed 

in more depth below. 

3.8.1 Satisfaction 

Student satisfaction was first explored by pooling paired data across the full academic 

year. Analyses showed no difference in the self-reported levels of satisfaction between 

the Citizen Science and Traditional teaching approaches (see Figure 45A). Results 

suggest that students were equally satisfied with both teaching styles, supporting the 

findings of Study 1. When data were broken down across demographic variables, this 

finding also held true for four of the five factors: faculty of studies, named degree, 

native language and previous maths experience; but not gender (discussed below). 

This demonstrates that a diverse cohort of students were equally satisfied with the 

Citizen Science and Traditional teaching methods.  

These findings contradict previous literature which suggests that an interactive 

teaching style leads to higher levels of student satisfaction (Fraser et al., 2014; Hake, 

1998; Laurillard, 2009). There could be a number of explanations for this. For example, 

while Hake (1998) demonstrates a strong positive link between an interactive teaching 

style and student satisfaction, Hake was not directly comparing the same cohort of 

students learning the same content from the same teacher. Instead comparisons were 

made across pre-established courses from many different learning institutions and 

classification of teaching style (interactive versus traditional) was made after the fact. 

As such, an experimental manipulation and counterbalancing of teaching approaches 

was not employed. The current study allowed us to compare different teaching 

methodologies within one cohort, utilising stronger experimental control and 

manipulation. These differences in experimental methodologies could explain in part 

the differences found between current and previous research. 

In addition to differences in experimental methodologies, previous research has also 

focussed on different areas of curriculum and therefore potentially different cohorts of 
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students. Past studies have investigated teaching styles used with students studying 

subjects such as medicine (John & Creighton, 2011), engineering (Prince, 2004; Smith, 

Sheppard, Johnson, & Johnson, 2005), physics (Hake, 1998; Reif, 1986) and 

pharmacology (Chilwant, 2012), while the current study examined the impact of 

different teaching approaches on a cohort of psychology undergraduate students. It is 

possible that the effectiveness of different teaching strategies could be linked to the 

curriculum that students are exposed to. Interactive teaching styles may be more 

effective for subjects that are considered a hard science. While psychology is taught as 

a science at the learning institution used in the current study, the student body 

engaged in the course comprises both Arts and Sciences students (approximately 

50:50 ratio in the first year). The presence of Arts students could therefore be 

influencing the results of the current study. 

A final consideration relates to the year of study of the students participating. Ahlfeldt, 

and colleagues (2005) showed that as year of study increases (e.g. first year through to 

fourth year of an undergraduate degree), so too does the students’ self-reported levels 

of engagement in the learning environment. If students are more engaged with the 

lesson it is not unreasonable to expect that they may also be more satisfied with the 

lesson. Given the participants in the current study were first year students, it might be 

that they are not yet fully engaging with their new learning environment at university. 

Perhaps the benefits of an interactive teaching style may be more pronounced once 

students have acclimatised to the higher education setting. It would be interesting to 

replicate the current study with a cohort of second or third year level students who 

may be better able to engage with their lessons and therefore able to benefit from the 

positive aspects of interactive teaching. 

A difference in satisfaction levels was observed in the remaining demographic variable 

of gender. Male students reported being more satisfied overall with the sessions than 

female students, irrespective of the teaching style used (see Figure 46A). This finding 

parallels a large body of work that demonstrates a gender difference in maths based 

education; specifically that females experience higher levels of maths anxiety than 

their male counterparts (e.g. Devine, Fawcett, Szucs, & Dowker, 2012; Wigfield & 
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Meece, 1988; Yüksel-Şahin, 2008). While the current study does not explicitly 

investigate anxiety, lower levels of satisfaction amongst female students may reflect 

greater levels of anxiety regarding the statistical content being covered in these first 

year psychology practical sessions. The current finding shows no differential effects of 

teaching method on female levels of satisfaction. That is, neither an interactive 

approach to teaching nor a traditional teaching method were able to increase female 

satisfaction levels.  This is an important area to explore, as finding a teaching approach 

that can help to reduce anxiety and thereby potentially increase satisfaction for female 

students in a statistics context would be highly beneficial. 

Finally, it is important to note the impact that time and exposure had on student levels 

of satisfaction. Students were found to be more satisfied with their sessions in 

Semester 2 compared to Semester 1 (see Figure 51A). This observation held true 

across both teaching styles. This could indicate that students are adjusting to their new 

learning environment and better understand what to expect and what is expected of 

them. This in turn could result in students being generally more satisfied with their 

learning experiences in Semester 2, regardless of the teaching style used. 

3.8.2 Content Retention 

Content retention, as measured by performance on a ten-question multiple choice 

test, was no better following exposure to the Citizen Science versus Traditional 

teaching methodologies. Students performed to an equivalent level following both 

teaching styles (see Figure 45B). These results held true across all demographic 

categories. While this finding is in line with the results of Chilwant (2012), it does 

contradict a large body of literature (e.g. Fraser et al., 2014; Hake, 1998; Laurillard, 

2009) that suggests that an interactive style of teaching, which elicits greater 

participation from students, will result in academic gains. With respect to content 

retention over time, it was found that all cohorts of students performed significantly 

better in Semester 2 compared to Semester 1, irrespective of the teaching style 

employed (see Figure 51B). From a teaching and learning standpoint this result is 
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encouraging as it demonstrates that students are improving throughout the first year 

psychology course.  

In Study 1 it was found that student performance was in fact better following the 

traditional style of teaching in Semester 1, but by Semester 2 there was no longer a 

difference in performance associated with the two teaching styles. A possible 

explanation for this finding related to the method of assessment used. Namely, a 

multiple choice test is best suited to measure surface learning (Scouller, 1998; Scouller 

& Prosser, 1994; Watkins, 1982) which one would gain from the Traditional teaching 

approach, as opposed to the deeper learning one would gain from the Citizen Science 

technique of teaching. While such a significant result was not seen in Study 2, it is 

interesting to see that the overall trend presented in the same way. Students appeared 

to perform better after the Traditional approach in Semester 1, with no appreciable 

difference in performance between the two teaching conditions in Semester 2. This 

could support the idea that developing a deeper understanding requires time and as 

such the benefits of the interactive Citizen Science technique will not be immediately 

apparent. The issues of surface versus deep learning and the forms of assessment best 

used to evaluate these types of learning require further investigation to help better 

tease out the benefits of each teaching style. 

3.8.3 Statistical Understanding 

Students were asked to report on their level of understanding of two aspects of 

statistics: understanding the role that statistics plays in the research process and 

understanding the function of a specific statistical analysis. The self-reported levels of 

statistical understanding did not differ between the two teaching strategies when data 

were pooled across the full academic year (see Figure 45C & 45D). Results 

demonstrated that students report high levels of understanding on both measures 

following both teaching methodologies. In addition, no differences in understanding 

were seen when demographic variables were taken into account. Cohorts of students 

across the factors of gender, faculty of studies, named degree, native language and 

maths experience all reported equivalent, high levels of understanding following both 
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teaching styles. When exposure over time was investigated, however, differences in 

understanding were found. Students reported significantly higher levels of 

understanding in Semester 2 compared to Semester 1, and this held true for both the 

Traditional and Citizen Science based sessions (see Figure 51C & 51D). While no 

differences were found between the two teaching styles, this change in understanding 

across time is encouraging from a teaching perspective as it suggests that students are 

strengthening their understanding throughout the first year course, irrespective of 

teaching style, indicating that learning has taken place. 

3.8.4 Statistical Confidence 

The current study included two measures of statistical confidence: confidence in 

completing statistical calculations and confidence in interpreting the results of 

statistical calculations. Overall, participants reported equivalent levels of confidence 

following both Citizen Science and Traditional sessions. While no cohort differences 

were found in the levels of confidence with respect to interpretation, differences were 

found in the reported confidence relating to completing calculations; namely, males 

reported being more confident than females (see Figure 46E) and Science students 

reported being more confident than Arts students (see Figure 47E).   

While females reported similar levels of confidence as males when interpreting the 

results of a statistical analysis, they reported lower levels of confidence when they 

were asked to carry out the actual calculation. This suggests that females may lack the 

assurance that they can work successfully with numbers through the initial calculation, 

however, they are confident interpreting statistical results once the calculation has 

been completed. These confidence findings, paired with the satisfaction and content 

retention results from the current study, show that females are less confident and less 

satisfied with the sessions (irrespective of the teaching style adopted), yet still 

demonstrate a level of content retention and performance  that is equivalent to male 

students. These observations parallel much research that suggests that females lack 

confidence and experience more anxiety when engaging in maths related content, 
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despite being able to perform to the same standard achieved by males (Devine et al., 

2012; Wigfield & Meece, 1988; Yüksel-Şahin, 2008).  

With respect to faculty of studies, it is perhaps unsurprising that Arts students report 

less confidence than Science students when completing a statistical calculation. Arts 

students may have had less experience working directly with numbers compared to 

their Science based counterparts, and as such the novelty of the task may influence 

how confident they feel about performing it. It is also possible that some students who 

choose a degree pathway in Arts may be actively deciding to move away from science 

and maths based subjects; subjects that they may not have enjoyed or may have found 

difficult during their secondary schooling education. A first year Arts student studying 

psychology may not realise that statistics forms a key component of the psychology 

curriculum and it is understandable that they may then lack confidence when engaging 

with the statistics content. It is interesting that no faculty difference was seen in how 

confident students are when interpreting the results of a calculation. Interpreting 

statistical results is typically done through words, so perhaps moving away from 

numbers and calculations to a written summary of what the results might mean helps 

to restore the confidence of Arts students.   

Finally, as seen with ratings of satisfaction, content retention and statistical 

understanding, differences in confidence were also observed over time. Students 

reported higher levels of confidence in Semester 2 compared to Semester 1 for both 

the Citizen Science and Traditional teaching methodologies (see Figure 51E & 51F). 

Higher levels of confidence seem to relate to the length of exposure; the more 

exposure to the teaching and learning environment the more confident a student 

becomes. In addition, there was a time-dependent difference in reported confidence 

levels depending on the teaching style employed. Interestingly, this was the only 

difference found between the two teaching styles in this study. In Semester 1 students 

were significantly more confident completing a statistical calculation following a 

Traditional based session than they were following a Citizen Science based class. By 

Semester 2 this difference in confidence between the two teaching approaches was no 

longer seen. It could be that students have less experience of interactive teaching; a 
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style that requires a deeper understanding of the full research process rather than 

focussing on a single statistical analysis as used in the traditional sessions. It may 

therefore take students some time to adjust to this new style, but it is encouraging to 

see that by the end of the academic year students are equally confident with both 

teaching approaches. 

3.8.5 Novice versus Experienced Teachers  

In Study 1 all teaching sessions were delivered by a single teacher with considerable 

experience and a history of excellent student feedback. In this first study, we observed 

no differences in student satisfaction or performance between the two teaching styles. 

This could suggest that an experienced teacher was able to deliver both styles of 

teaching successfully. It could also be possible that a ceiling effect had been observed, 

evidenced by the uniformly high performance scores and satisfaction ratings obtained.  

To explore the potential impact that a teacher’s level of experience may have on the 

success of delivering Citizen Science versus Traditional based sessions, all taught 

sessions in Study 2 were delivered by two novice teachers for whom these were their 

first taught classes in which they assumed the role of lead teacher. By engaging novice 

teachers in this study, we were able to see if there might now be differential effects of 

the two teaching styles, and assess whether different teaching styles may be better 

suited to different types of teachers (novice versus experienced). 

From the results of Study 2 we can conclude that a single teaching approach does not 

seem better suited to the novice teachers. Both the Citizen Science and Traditional 

based sessions were equally effective and successful for the novice teachers, with high 

levels of satisfaction and performance seen across the student cohorts. These findings, 

combined with the observations in Study 1, have important implications. It suggests 

that either teaching style can be used successfully in a first year psychology practical 

session by both novice and experienced teachers. This means that a teacher has the 

flexibility of choosing a style that they personally feel most comfortable with or a style 

they feel will be best suited to the content. Furthermore, the teacher can make their 
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choice knowing that they will not be disadvantaging their students by not exposing 

them to an alternative teaching approach.  

It is important to note that the impact that a teacher’s level of experience has on the 

success of a class has been measured somewhat indirectly through Study 1 and 2, due 

to experienced and novice teachers being used in separate, independent experiments. 

It is therefore difficult to directly compare satisfaction and performance measures 

across the two studies. To help strengthen our understanding of the impact that a 

teacher’s level of experience has on teaching success, it would be important to repeat 

the current study utilising both a novice and an experienced teacher within the same 

experiment, allowing for direct comparisons to be made.  

3.8.6 Broader applications of study design 

Once again, this study has demonstrated that it is possible to conduct ethically sound 

educational research within a real-world setting. As with Study 1, this was achieved by 

repeatedly testing a sample of first year students in a counterbalanced manner across 

a full academic year. This experimental methodology ensured that the data collected 

held statistical power with data sets being paired, whilst also guaranteeing that 

equivalent teaching and learning was experienced by all students. Clickers were also 

once again used successfully to quickly and unobtrusively collect large amounts of 

data, without taking too much time out of scheduled classes. We have now shown 

across two studies that the combination of these research strategies make it possible 

to empirically and robustly investigate the effectiveness of teaching styles, while 

maintaining an ethically and educationally sound teaching and learning environment.  

3.8.7 Potential Limitations & Future Considerations 

The most important limitation to note, for both Study 1 and Study 2, relates to the 

measures used. In the following section, measures will be critiqued with respect to 

validity, reliability, and power. Issues of generalisability and ethics will also be raised 

and suggestions for future extensions of this research will be offered. 



 

249 
 

As is the case with the development of all new questionnaire based measures, the 

validity and the reliability of the measures must be considered. In Study 1 and Study 2, 

sample sizes were not large enough to allow for the rigorous testing of questionnaires, 

and as such, we cannot assume that the questionnaires correctly address the 

specifically named constructs or that these measures will yield consistent results over 

time. It is certainly encouraging, however, to obtain similar findings across both Study 

1 and Study 2 for the common measures of satisfaction and performance, indicating 

that these measures demonstrate some consistency across two independent student 

cohorts. 

The power of the measures must also be considered. The satisfaction questionnaire 

contained nine questions, the performance measures contained ten questions, and for 

the measures of both understanding and confidence, two questions were used in each 

case with the questions being analysed individually. Small numbers of questions are 

likely to be associated with reduced power. Given this, we must consider the possibility 

that some differences may still exist between the aforementioned measures as a 

function of the two teaching approaches used, but due to the basic measures adopted, 

we may not have been able to pick up more subtle changes from one condition to the 

next. Given time limitations when conducting research within educational settings, a 

potential way to address the issue of power is to perform a series of subsequent 

studies, each focussing on individual measures of the student experience.   

While the limited number of questions used in the study may affect interpretation of 

negative results, it is important to note that we were still able to identify some within 

and between group differences. For example, in Study 1 we found that performance in 

Semester 1 was significantly better following exposure to the Traditional style of 

teaching compared to sessions taught via the Citizen Science approach. In Study 2 we 

found that females and Arts students were less confident in completing statistical 

calculations compared to male and Science students and that females were less 

satisfied than male students with the teaching overall. In Study 2 we also saw the 

impact of time, whereby students reported higher levels of satisfaction, performance, 

understanding and confidence in Semester 2 compared to Semester 1, irrespective of 



 

250 
 

the teaching style employed. Collectively, these findings demonstrate that the 

methods used had sufficient power to detect at least some changes or differences in 

student responses. 

With respect to the current measure of student performance (that is, content 

retention measured via a series of ten-question multiple choice tests), it is possible 

that this form of assessment may overlook some of the learning benefits gained from 

an interactive teaching style. The Citizen Science approach requires students to engage 

in a deeper level of learning compared to the surface approach adopted by a 

traditional teaching methodology.  Multiple choice tests are best suited to assess 

surface level learning (Scouller, 1998; Scouller & Prosser, 1994; Watkins, 1982) and 

may therefore more accurately reflect what a student has learnt through their 

involvement in a traditional based session while potentially underestimating the 

additional knowledge a student may have gained through an interactive learning 

environment. In order to fully understand the impact that a Citizen Science style of 

teaching may have on student performance, it would be advantageous to consider 

alternative forms of assessment in future work. For example, it would be beneficial to 

incorporate different types of questions, such as multiple choice and short answer 

questions, so as to provide a more holistic measure of performance.  

A current aim of higher education is not only to provide students with an education 

but to also prepare them for the ‘real-world’ by developing their generic skills. It would 

therefore be interesting to investigate whether Citizen Science, as an interactive 

teaching approach, has the potential to contribute to the development of a student’s 

generic and transferrable skills given its holistic nature. It would also be interesting to 

track the growth of generic skills longitudinally throughout an undergraduate degree, 

as a function of teaching style. This is particularly important if we believe that some of 

the benefits of deeper learning, achieved through an interactive approach to teaching, 

take longer to develop. This could be achieved by tracking the development of generic 

skills in current cohorts of students, who have been taught throughout their degree 

using Traditional teaching approaches, and make comparisons with new cohorts of 

students taught via the Citizen Science style.  
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Finally, we must not overlook the specific environment in which this research took 

place, which may affect the generalisability of the findings. The two teaching 

approaches were tested on first year undergraduate psychology students engaged in 

research methodology and statistics laboratories. While the even spilt of Arts and 

Science students within the pool of participants (a feature unique to the psychology 

discipline) was advantageous, the taught content was still specialised within the field 

of maths. As is well documented, maths education creates challenges for many 

students, with a large body of educational work focussing specifically on maths anxiety 

(for review see Dowker, Sarkar, & Looi, 2016). High levels of content-specific anxiety 

may complicate interpretation of results. However, such learning-related anxiety has 

not been clearly documented for other disciplines. It would therefore be interesting to 

perform further analyses, when delivering varied content associated with diverse 

disciplines within the arts and science, to assess potential differences in the effects of 

interactive versus traditional teaching approaches on the student experience.  
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3.9 Conclusions 

Overall, findings from Study 1 and Study 2 suggest that there is little difference 

between the two teaching styles utilised in this study. The Citizen Science and 

Traditional teaching approaches did not appear to differentially effect the student 

experience in a first year psychology laboratory class where the aim is to teach 

research methodology and statistics.  Following both teaching methods students 

reported high levels of satisfaction and, by the end of the academic year, students 

achieved high levels of content retention irrespective of the teaching method 

experienced. These findings tell us that students are unlikely to be disadvantaged 

should a teacher choose either one of these teaching styles. This gives teachers the 

scope to choose the style that they feel most confident using or to consider using a mix 

of the two approaches within their teaching. It should however be noted that the 

demographic variables of the target student cohort, such as gender, faculty of studies 

and previous academic experience with maths, can influence the benefits of different 

teaching techniques and therefore should be considered before deciding on which 

teaching approaches to adopt. 

Given the increasing desire to improve the student experience within the tertiary 

setting, it is essential that direct, empirical evidence continue to be collected via 

studies such as this one. This will allow us to better understand which teaching 

approaches are going to be of most benefit to our students and thereby enhance their 

experience at university. 
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OVERALL SUMMARY AND CONCLUSIONS 

 

Why we should investigate and better understand the factors influencing the student 

experience at university.  

In the current tertiary education environment, where students are viewed as 

consumers and universities are viewed as service providers, it is imperative that higher 

education institutions regularly monitor and explore the many facets of the student 

experience, over which the institution has control.  In addition to the obvious 

pedagogical benefits of better teaching and learning environments, the 

implementation of the Teaching Excellence Framework (TEF) in 2016, has made 

assessment and improvement of the student experience more important than ever. 

The TEF has been introduced as a means of recognising excellence in teaching at the 

undergraduate level. Universities who choose to opt into the scheme will be evaluated 

on various aspects of the educational experience that they provide, and will ultimately 

be awarded with either Bronze, Silver or Gold status.  This information is made 

available to prospective students as a means to help them choose the higher education 

institutions where they would like to study. As such, success in TEF has the potential to 

greatly influence future student enrolment. Bearing this in mind, there is a real need 

for universities to understand the student experience within their learning 

environment and to discover ways in which they can enhance the student journey 

within their institution. 

This thesis has explored three areas of the student experience:  

i) student and staff understanding of good academic practice 

ii) factors influencing the well-being of first year university students 

iii) the effectiveness of interactive versus traditional teaching approaches in a 

first year psychology laboratory class 

These studies have yielded important findings, pinpointing factors that can influence 

the student experience in the higher education sector. As a result, recommendations 
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for the university have been compiled and areas worthy of additional research have 

been highlighted. 

Firstly, we explored the student and staff understanding of what constitutes good 

academic practice. Four specific areas of academic practice were investigated: aiding 

and abetting, multiple submission, contract cheating and plagiarism. Within each area 

participants were presented with a number of scenarios and were asked to rate each 

scenario as either good practice, poor practice or misconduct. Results highlighted that 

the extreme ends of the academic practice continuum were well understood by staff 

and students alike across the four areas of academic practice. However, within each 

category of academic practice we identified a number of scenarios falling within a 

‘grey’ area of uncertainty, where a consensus view was not achieved by either 

students or staff. This finding highlights the need for the university to consider these 

grey areas, decide as an institution where these scenarios fall on the academic practice 

continuum and then educate staff and students accordingly. The two areas of 

academic practice that seemed to be the most contentious were aiding and abetting 

and contract cheating. Interestingly, these are two aspects of academic practice that 

involve help from peers. This raises important questions about how to create an 

environment where peer learning and support are encouraged, but within the realms 

of good academic practice. Irrespective of the type of academic practice being 

considered, it is essential that staff across different disciplines share a uniform 

understanding of what constitutes both good practice and academic misconduct.  

Consistency across staff will ensure a fairness to students irrespective of their area of 

study and provide equal opportunities for students to learn about best academic 

practice.  

Secondly, we investigated the well-being levels of our first year students in order to 

determine if there are any specific cohorts of students or any specific periods of time 

within the academic year when students would benefit from additional support. 

Students were asked to complete the CORE-GP well-being questionnaire at the 

beginning, middle and end of each semester, for a total of six testing sessions across a 

single academic year. It was encouraging that overall the average levels of well-being 
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at each testing session fell within the normal range on the CORE-GP Scale. However, 

between 20-30% of students at any given testing session did reach the clinical cut-off 

levels where referral to professional psychological services would be recommended. 

This suggests that a considerable proportion of our students appear to need additional 

support. It would be beneficial in future work to identify these at risk students and to 

follow them across an academic year so as to isolate any specific factors that may be 

influential to their well-being. Levels of well-being were relatively constant across the 

year until the final testing session at the end of the second semester, where student 

levels of well-being were significantly poorer compared to the well-being levels at the 

start of the academic year. Future work should aim to identify specific reasons for this 

decline of well-being at the end of Semester 2. One demographic variable was 

identified as being influential to student well-being; namely, location of high school 

education. Those students who completed their schooling in North America had 

significantly poorer well-being than those students who attended high school in the UK 

or Europe. Focus groups with North American students may be a sensible next step in 

order to identify specific aspects of the environment at St Andrews that these students 

find hardest to adjust to when arriving in Scotland. 

Finally, interactive and traditional teaching styles were employed in a first year 

psychology laboratory class and the impact that these two teaching approaches had on 

student satisfaction and performance was assessed across two studies. No significant 

differences between the teaching styles were found, with both approaches ultimately 

resulting in high levels of satisfaction and performance. This finding held true for both 

the experienced (Study 1) and novice teachers (Study 2) delivering the sessions. This 

suggests that teachers have some freedom in deciding which teaching approach to 

adopt in their class, with the knowledge that they will not be disadvantaging their 

students through their choice of teaching style.  Student responses were compared 

across a number of demographic variables, with the variable of gender revealing some 

important findings in Study 2. Irrespective of the teaching approach employed, female 

students reported being less satisfied with the sessions than their male counterparts. 

Compared to male students, females also reported significantly lower levels of 
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confidence when asked to complete a statistical calculation, again irrespective of the 

teaching approach adopted. Further work should continue to evaluate different 

approaches to teaching, with the aim of finding a teaching style that will be effective 

for female students, thereby improving the experiences of first year female 

undergraduate students enrolled on a research methodology and statistics course. 

Lastly, the effect of time was explored in Study 2 by comparing student responses 

across Semester 1 and Semester 2 within an academic year. Results showed that 

regardless of the teaching style utilised, student levels of satisfaction, performance, 

understanding and confidence all significantly improved in Semester 2. It is 

encouraging to see clear evidence that students were successfully developing as 

learners during their first year at university. 

Overall, through this body of work, we have been able to identify a number of factors 

that can influence the student experience at the University of St Andrews. Based on 

these findings, we have been able to make practical recommendations to the 

university for how we can strengthen aspects of the university environment, ultimately 

improving the student experience. While this body of research has been carried out at 

the University of St Andrews, the findings are not limited to this educational institution 

alone. Much of what we have learned from these studies will apply to other higher 

education institutions. Furthermore, what is encouraging from this body of work is 

that sound scientific approaches were successfully employed to help tease out specific 

factors that are influential in shaping the student experience at university, while 

upholding strong ethical standards. All three areas of research covered in this thesis 

have identified important areas for further work. 
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APPENDICES: 

 

Appendix A: Good Academic Practice Study - Email invitation sent to all undergraduate 
and postgraduate students at the University of St Andrews from the Proctor (sent during 
the break between Semester 1 and Semester 2) 

 
Dear Student  
 
This project is being run by Paula Miles from the School of Psychology & Neuroscience as 
part of the University’s emphasis on Good Academic Practice. This study is part of Paula’s 
PhD research. It will take approximately 10-15 minutes to complete and you will be entered 
into a prize draw to win one of five £25 amazon gift vouchers. 
 
Understanding good academic practice is an integral part of the learning experience at 
university and we are interested in better understanding your perspectives of what 
constitutes good academic practice. 
 
You will be asked to read a series of short scenarios and decide if each scenario is an 
example of acceptable academic practice, poor academic practice or academic misconduct. 
 
To complete this anonymous questionnaire please click here: 
https://standrews.eu.qualtrics.com/SE/?SID=SV_bPAyqcrqvrOmdKZ 
 
UTREC Ethical approval code: PS11826 
 
Yours sincerely 
 
Professor Lorna Milne 
Vice-Principal (Proctor) 
 

 

  

https://standrews.eu.qualtrics.com/SE/?SID=SV_bPAyqcrqvrOmdKZ
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Appendix B: Good Academic Practice Study - First email invitation sent to Directors of 
Teaching from the Proctor (sent during Revision Week of Semester 1, after the conclusion 
of teaching and before the exam period) 

 

 

Dear Colleagues, 

I am writing to invite you to take part in a survey, and to encourage others to do the same. 

Students are being contacted via other routes, but if you felt able to publicise this work in 

your School and among your colleagues, it would be much appreciated. Details are 

reproduced below. 

Best wishes, 

Lorna 

  

Good Academic Practice: Online Survey  

Staff and Student Participants Wanted 

This project is being run by Paula Miles from the School of Psychology & Neuroscience as 
part of the University’s emphasis on Good Academic Practice. This study is part of Paula’s 
PhD research. It will take approximately 15 minutes to complete and you will be entered 
into a prize draw to win one of five £25 amazon gift vouchers. 

Understanding good academic practice is an integral part of the learning experience at 
university and we are interested in better understanding your perspectives of what 
constitutes good academic practice. 

You will be asked to read a series of short scenarios and decide if each scenario is an 
example of acceptable academic practice, poor academic practice or academic misconduct. 

To complete this anonymous questionnaire please click here: 
https://standrews.eu.qualtrics.com/SE/?SID=SV_bPAyqcrqvrOmdKZ 

UTREC Ethical approval code: PS11826 

  

https://standrews.eu.qualtrics.com/SE/?SID=SV_bPAyqcrqvrOmdKZ
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Appendix C: Good Academic Practice Study - Second email invitation sent to Directors of 
Teaching from the Proctor (sent during Week 1 of Semester 2) 

 

Dear Colleagues 

Lorna has asked me to forward the following message to you, by way of asking if you can 

please circulate it to colleagues in your Schools. 

Many thanks 

Vanessa 

 

Good Academic Practice: Online Survey 

Please note, time is almost up to participate in a research project that will help guide the 

ongoing development of the University's Training in Good Academic Practice (TGAP) 

module. It is important that the views of staff and students from all Faculties and Schools in 

the university are represented in this PhD project, being run by Paula Miles from the School 

of Psychology & Neuroscience.  It will take approximately 10-15 minutes to complete and 

you will be entered into a prize draw to win one of five £25 Amazon gift vouchers. 

Understanding good academic practice is an integral part of the learning experience at 

university and we are interested in gathering staff and student perspectives on what 

constitutes good academic practice.  Your views are valued. You will be asked to read a 

series of short scenarios and then decide which are examples of acceptable or poor 

academic practice, or academic misconduct. 

To complete this anonymous questionnaire please click here: 

https://standrews.eu.qualtrics.com/SE/?SID=SV_bPAyqcrqvrOmdKZ 

 

Thank you! 

 

UTREC Ethical approval code: PS11826 

https://standrews.eu.qualtrics.com/SE/?SID=SV_bPAyqcrqvrOmdKZ
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Appendix D: Good Academic Practice Study - Questionnaire 

 

Aiding and Abetting 

At the start of the session the following instructions were given: 

Tick the box that you feel best describes each of the following scenarios: either “Good 
academic practice”, “Poor academic practice”, “Academic Misconduct”, or “Not sure”. 

The following scenarios describe a course assessment where you have been asked to write 
an essay on a particular subject. Your friend is in the same class and has the same 
assignment. 

1. You and your friend both go to the library to find useful research material, every 

time you each find useful material you photocopy it once for yourself and once for 

your friend. 

2. You ask your friend if you can please read their essay because you are not sure 

where to start. After reading their essay you make a few notes about the key points 

they made and hand the essay back. You then begin researching for your essay using 

these notes as a guide. 

3. You notice your friend’s essay sitting on the table and read it without asking. With 

their essay fresh in your mind you start writing yours. 

4. You and your friend have a brainstorming session where you come up with a good 

structure for the essay, you then both take a note of that structure and go away and 

independently write essays based on that structure.  

5. You are having a hard time writing your essay so you ask your friend to please email 

theirs to you so that you can get some ideas. You adapt this electronic version. You 

keep the order of the ideas the same but replace the writing with content that you 

have investigated and written on your own. 

6. You are having a hard time writing your essay so you ask your friend to please email 

theirs to you so that you can get some ideas. You adapt this electronic version, 

keeping a small amount of the original content and then adding your own content to 

it. 

7. Your friend shares their essay with you and says it is fine for you to refer to it while 

you are writing your own. 

8. You are having a hard time writing your essay so your friend emails you their copy 

and says it is fine to use it if you need to. You then submit the essay unchanged as 

your own.  

9. You notice your friend’s essay sitting on the table, copy it and submit it as your own.  

 

The above scenarios were presented in a random order for each participant.  
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Multiple Submission 

At the start of the session the following instructions were given: 

Tick the box that you feel best describes each of the following scenarios: either “Good 
academic practice”, “Poor academic practice”, “Academic Misconduct”, or “Not sure”. 

The following scenarios describe a course assessment where you have been asked to write 
an essay on a subject you have previously written an assessed essay on for another module 
at this university. 

1. You start the essay from scratch as if it is the first time you have written an essay on 

this subject and you don’t consult your original essay at all. 

2. You read through your previous essay to remind you about the subject and then put 

it away and begin work on your new essay. You don’t refer back to the first essay 

after the initial reading. 

3. You read through your previous essay and make a note of the points covered.  You 

use these notes to structure your new essay but don’t reuse any of the content from 

the first essay.  

4. You use your previous essay as a starting point. You take some paragraphs from your 

previous essay and combine them with new parts that you have written from 

scratch. 

5. You take your previous essay, improve readability and grammar, update a few of the 

references, and then submit it. 

6. You take your previous essay and submit it as is for your new assignment without 

making any changes to the document. 

 

The above scenarios were presented in a random order for each participant.   
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Contract Cheating 

At the start of the session the following instructions were given: 

Tick the box that you feel best describes each of the following scenarios: either “Good 
academic practice”, “Poor academic practice”, “Academic Misconduct”, or “Not sure”. 

The following scenarios describe a course assessment where you have been asked to write 
an essay on a particular subject. 

1. Asking your flatmate to read over your essay and highlight mistakes in spelling and 

grammar. 

2. Asking your flatmate to edit your essay for improved grammar and spelling. 

3. Asking your flatmate to edit your essay for improved structure. 

4. Prior to starting your essay, asking a classmate if you can read their essay on the 

same topic and use their sequence of ideas. 

5. Prior to starting your essay, asking a friend in the year ahead of you if they could talk 

you through how they would approach the topic of your essay. 

6. Using an internet company to get your spelling and grammar checked on your essay 

for a fee. 

7. Using an internet company to improve the structure of your essay for a fee. 

8. Using an internet company to provide you with a complete essay for a fee; you 

submit the essay in an unchanged form.  

9. Using an internet company to provide you with a complete essay for a fee; which you 

modify substantially before submitting.  

 

The above scenarios were presented in a random order for each participant.   
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Plagiarism 

At the start of the session the following instructions were given: 

The following paragraph has been taken from an article written by Ziv (2015): 

Background music is present in a variety of contexts. It is used in the media in 
advertisements, TV news and shows, and in other contexts such as movies, waiting rooms 
and restaurants. In these settings, music is intended to manipulate individuals’ thoughts, 
feelings, and behavior in more or less specific ways. (Ziv, 2015) 

You will now see some paragraphs based on the original above. Read each of the following 
paragraphs and decide whether or not the piece of work represents plagiarism. Based on 
your decision, tick the box that you feel best describes each of the paragraphs below: “Good 
academic practice”, “Poor academic practice”, “Academic Misconduct”, or “Not sure”. 

1. Background music is present in a variety of contexts. It is used in the media in 

advertisements, TV news and shows, and in other contexts such as movies, waiting 

rooms and restaurants. In these settings, music is intended to manipulate 

individuals’ thoughts, feelings, and behavior in more or less specific ways. 

2. Background music is present in a variety of contexts. It is used in the media in 

advertisements, TV news and shows, and in other contexts such as movies, waiting 

rooms and restaurants. In these settings, music is intended to manipulate 

individuals’ thoughts, feelings, and behavior in more or less specific ways (Ziv, 2015). 

3. “Background music is present in a variety of contexts. It is used in the media in 

advertisements, TV news and shows, and in other contexts such as movies, waiting 

rooms and restaurants. In these settings, music is intended to manipulate 

individuals’ thoughts, feelings, and behavior in more or less specific ways” (Ziv, 2015, 

p.1). 

4. Background music exists in a variety of situations. It is used in the media in TV shows, 

the news and in advertisements, along with other settings such as cafeterias, 

cinemas and waiting rooms. In these contexts, music is intended to influence 

peoples’ opinions, moods, and behavior in certain ways (Ziv, 2015). 

5. Music is used in the media. It is intended to manipulate the thoughts, behaviour and 

feelings of individuals. It is used in this way in TV news and shows, movies, waiting 

rooms and restaurants (Ziv, 2015). 

6. Music is used in a lot of different ways to influence the reactions and thoughts of 

people in specific situations. Examples include use of music in advertising, waiting 

rooms and restaurants. In each of these settings background music is used in an 

attempt to elicit specific thought patterns in individuals (Ziv, 2015).  

 

The above paragraphs were presented in a random order for each participant. The 
paragraphs appeared on the screen one at a time. 
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Appendix E: Good Academic Practice Study - Information sheets made available to 
participants once the questionnaire was completed.  

The following information was taken from the TGAP Module and edited as deemed 
appropriate to provide participants with a summary of each form of misconduct. 

 

Aiding and Abetting 

 
Aiding and abetting is a form of academic misconduct in which a student provides any form 
of assistance to a fellow student which enables the fellow student to have an unfair 
advantage over his/her peers.  Aiding and abetting can include, but is not limited to: 

• collusion with another student during an examination or class test 
• providing one's own work that could be submitted for marking (either an entire 

piece of work or a part) 
• providing material gained from some other source including the unauthorised 

distribution of recorded material 
• writing an essay for a student (either an entire essay or part of an essay) 

The assistance provided is most commonly in the form of written work, including, but not 
limited to, the sharing of:  

• previously submitted essays 
• previously submitted lab reports 
• past exams 
• student-developed computer programs and assignments 
• maths or science data and analysis 

Note that sharing your work or any other prohibited materials/information is considered 
aiding and abetting even if:  

• you offer the material and it is not accepted by the other student. 
• you share the material with a fellow student for the purpose of 'giving them a guide' 

and he/she submits the prohibited materials/information without your consent. 

This does not include circumstances in which you do not share your work or any prohibited 
materials/information, but another student steals it from you and uses it for 
submission.  The theft of another student’s work in furtherance of academic misconduct 
would be viewed as a very serious misconduct liable to the most severe sanctions under the 
non-academic misconduct policy.    
 
Guidelines about proof reading: 
 
It is the University’s policy that students should be assessed on their skills and abilities, 
including skill in using written language. Students will be provided with education and 
training appropriate for the development of such skills. Nevertheless, students may obtain 
assistance from another person, whether paid for or not, for the correction of the written 
language of their formative and summative assessments, under the following conditions:  
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1. Where it is not forbidden to do so by their School as stipulated in the School 
Handbook or in the assessment description; and 

2. Where it is explicitly acknowledged. 

 

Multiple Submission 
 

Multiple submission, sometimes known as auto-plagiarism, self-plagiarism, or duplicate 
submission, is:  

• submitting for assessment a piece of work already submitted in another course 
• submitting for assessment a piece of work simultaneously in more than one course 
• submitting for assessment a piece of work which utilises part of a previously or 

simultaneously submitted piece of work 

Can I submit a piece of work previously submitted at another academic institution?  
No.  Even if the work was done for a different institution, doing so is still considered 
academic misconduct.  
   
Can I use part of a previously or simultaneously submitted piece of work if I cite and 
reference it in the new work? 
No.  Even if you cite and reference the previous work it would still be academic 
misconduct.  The content of all work must be original. 
 
But why? 
 
(1) Because doing so is inherently deceptive. 
(2) Because work is submitted for credit. 
(3) Because work is assigned for the sake of learning.  If a student does not dedicate time to 
the assigned tasks of each module, then the student does not learn. 
(4) Because submitting work on multiple occasions puts the student at an unfair advantage 
over his/her peers who are fulfilling the required number of non-classroom hours of work 
for that module. 
 
Is it ever acceptable to make multiple submissions?  
 
Very occasionally it is acceptable, for example, when submitting preliminary reports or 
drafts for initial assessment prior to a full report, or when quoting from a previously 
submitted essay, as long as the point being made is original and the source is cited, for 
example: “In my first year report, I argued that the brain is quite mushy, citing evidence 
from poking as well as squishing (Brown, 2013). However, I would now argue that evidence 
suggests the opposite”.    
 
If in any doubt ask the academic responsible for the assessment. 
 
Multiple submission is a form of academic misconduct that is relatively easy to avoid.  As a 
student you are aware of what you have written in the past and when/where that writing 
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was submitted for assessment.  If you have previously submitted a piece of work for 
assessment, whether at the University of St Andrews or another academic institution, that 
piece of written work is no longer available for submission.  
 
Since the University of St Andrews is one of many institutions that uses Turnitin to assess 
the originality of all written submissions, your previous work may be registered on Turnitin 
and will appear as such when assessed in the current module.  
 
Similarly, a piece of work previously submitted and assessed in a University of St Andrews 
module will be registered on Turnitin and will flag the new submission as a multiple 
submission.   
 
This includes entire pieces of written work, as well as portions of previously submitted work.  

 

Contract Cheating 

 

Contract cheating is where a student commissions or seeks to commission another party 
(either paid or unpaid) that is offering its services to produce academic work on the 
student's behalf.  The work commissioned is most commonly in the form of essays, but can 
also include written work pertaining to lab-based sciences, medicine, computer-related 
modules and assignments, or any other technical subject material.  

Contract cheating occurs whenever assistance in completing an assignment is enlisted from 
any outside source that is offering its services.  An outside source may include, but is not 
limited to: 

• another student 
• a non student 
• a company specializing in producing essays and technical writing  

All work submitted for assessment must be your own original work, and, therefore, any 
outsourced work submitted for assessment, whether paid or unpaid, is considered contract 
cheating.  

Contract cheating is one of the most severe forms of academic misconduct.  A student 
found to have outsourced their work will not only receive a fail for the submission, but 
may be expelled from the University of St Andrews. 

 

Plagiarism 

 
'Plagiarism' is a term you will hear on many occasions throughout your time at the 
University of St Andrews.  It is a term that refers to the copying, either whole or in part, 
of someone else's ideas without giving that original author his/her proper 
attribution.  Consider plagiarism as 'intellectual theft' - stealing someone else's 
thoughts/ideas/information. 
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A number of factors can contribute to your academic success and your ability to maintain 
academic integrity by avoiding plagiarism.  These factors can include:  

• Good time management 
• Starting your research early 
• Having good note-taking methods 
• Properly citing and referencing your sources 

 Some suggestions to help you avoid plagiarism: 
 
Note Taking 
 
When taking notes from sources, always make sure to record the author, title, and page 
number from which you are drawing your notes.  Try to create a format for all of your notes, 
so that you record this very important information in the same place every time and on 
every page.  
 
Also, when taking notes from texts, distinguish between what the author says word-for-
word, your paraphrase or summary of what the author says, and your own thoughts on 
what the author says.  
Applying such a method saves you a lot of time when finalising your essay and also helps 
you to maintain your academic integrity by avoiding plagiarism (and false citation) in your 
essays.  It will also help you to identify where your texts came from, as well as create a 
reference list as you go.  
 
Citing and referencing your sources 
 
In this context, citing refers to the use of 'in text' indications of the information source. 
 
In this context, referencing is the use of a reference list at the end of a document or the use 
of 'footnotes'.  The reference list should include all the citations made in the text. 
 
There are a number of reasons why you must cite and reference your sources: 
 
1.  The most important reason is that it is 'giving credit where credit is due'.  When you use 
information from other sources, whether that information is in the form of a quotation, 
paraphrase, summary, or a general concept, the ideas contained therein are not your own; 
they are not original to you.  In essence, when you use information from other authors 
without acknowledging them as the original source, you are stealing that information.  All 
published work has what is called 'Intellectual Property Rights', meaning that, anyone who 
tries to claim it as their own is committing plagiarism.  This is why all work without citations 
must be original to you. 
 
2.  It lets your lecturer or tutor know that you have undertaken the research.  Learning how 
to do good research is part of earning your University degree, so citing and referencing your 
sources demonstrates that you are utilising proper research methods. 
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3.  It is a common practice within any academic community.  Citations are the means by 
which scholars interact with one another, offering criticism, feedback, suggestions, and 
support to one another’s ideas via academic papers and presentations.   
 
4.  Your lecturer or tutor may be interested in retrieving the original information for their 
own use, or simply verifying that you have utilised a certain source appropriately 
When you do research for your assignments, you always need to cite your sources.  It does 
not matter what the source is: it can be print, online or verbal. 
 
There are five major forms of information that you must always cite and reference.  

1. Direct Quote 
2. Paraphrase 
3. Summary 
4. Concepts/Ideas/Facts/Information/Data 
5. Images: Graphs/Pictures/Tables/etc. 

Direct Quote:  A direct quote is when you use the thoughts/information of an author 
without changing any of the words he/she uses.  A direct quote can be very short or very 
long, but must always have indication that it is taken verbatim from an original source.  

• Direct quotes of three full lines or shorter must always have 'quotation marks 
surrounding the text'.  

• Direct quotes longer than three full lines must always be made into a block quote, 
where the words are separated from the main body of your paragraph and indented 
from the margins.  The exact format for direct quotes is dependent on the 
referencing format required by the individual schools. 

Paraphrase:  A paraphrase is when you state the thoughts of an author but you alter the 
words used.  In this case, the words are your words, but the idea/concept is the 
author's.  The length will most often remain the same as the original.  In the case of a 
paraphrase, there are no quotation marks to indicate that it is not your original idea, 
therefore always make sure to indicate the source within the paraphrase:  Panofsky 
suggests that. . . .  And, as with making a direct quote, you must cite and reference the 
original work.  The words might be yours, but the ideas are the author's. 
 
Summary:  A summary is different from a paraphrase in that, while you are using your own 
words, you are also summarizing or condensing the author's words into a more succinct 
format.  In this case, you may give the author's main point or combine different points of 
the author's work into a condensed format.  
 
Concepts/Ideas/Words/Facts/Information/Data:  Basically, if you did not know the 
information you are using in your essay or you had not thought about the concepts or ideas 
you are using before doing your research, then this information did not come from you and 
therefore must be cited and referenced, no matter what it is. 
 
Images:  Graphs, Tables, Charts, Photos, etc.:  You must also cite and reference any image 
you use in your essay, no matter where you found it.  This includes all images taken from 
the internet, class notes/slides, or texts that you've scanned into your document.  The figure 
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caption or legend should include an acknowledgement of the source. 
 
Everything that did not originate with you must be cited and referenced, no matter how 
short or long it is, how significant for your argument it is, or what form it is in.  
  
If you are unsure about whether you must cite and reference something, you may ask a 
professor or tutor; otherwise, follow this simple guideline:  WHEN IN DOUBT, CITE. 
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Appendix F: Good Academic Practice Study - Ethical approval letter (Ref: PS11826) 
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Appendix G: CORE-GP Well-being Questionnaire 
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Appendix H: Well-being Study - Ethical Approval Letter (Ref: PS10412) 
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Appendix I: Citizen Science Study - Lesson Plans 

Semester 1, Session 1 Citizen Science Lesson: Independent Samples t-test  
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BURGLAR OR BUYER EXERCISE: Handout 

One of two sets of instructions would be given to the student: 

 

1. Please read the passage below and as you read the passage, imagine you are 
thinking of burgling the house. 

OR 

2. Please read the passage below and as you read the passage, imagine you are 
thinking of buying the house. 

 

The two boys ran until they came to the driveway. 

“See I told you today was good for skipping school,” said Mark.  “Mum is never home on 
Thursday,” he added.  Tall hedges hid the house from the road so the pair strolled across the 
finely landscaped garden 

“I never knew your place was so big” said Pete. 

“Yeah, but it’s nicer now than it used to be since Dad had the new stone siding put on and 
added the fire place” said Mark. 

There were front and back doors and a side door which led to the garage which was empty 
except for three parked 10-speed bikes.  They went in the side door, Mark explaining that it 
was always open in case his younger sisters got home earlier than his mother. 

Pete wanted to see the house so Mark started with the living room.  It, like the rest of the 
downstairs, was newly painted.  Mark turned on the stereo, the noise of which worried 
Pete. 

“Don’t worry, the nearest house is a quarter of a mile away” Mark shouted.  Pete felt more 
comfortable observing that no houses could be seen in any direction beyond the huge 
garden. 

The dining room with all the china, silver and cut glass was no place to play so the boys 
moved into the kitchen where they made sandwiches.  Mark said they wouldn’t go to the 
basement because it had been damp and musty ever since the new plumbing was installed. 

“This is where my Dad keeps his famous paintings and his coin collection” Mark said as they 
peered into the study.  Mark boasts that he could get spending money whenever he needed 
it since he’d discovered that his Dad kept a lot in the desk drawer. 

There were three upstairs bedrooms.  Mark showed Pete his mother’s closet which was 
filled with furs and the locked box which held her jewels.  His sisters’ room was 
uninteresting except for the colour T.V. which Mark carried to his room.  Mark boasts that 
the bathroom in the hall was his since one had been added to his sisters’ room for their use.  
The big highlight in his room though was a leak in the ceiling where the old roof had finally 
rotted. 
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BURGLAR OR BUYER EXERCISE: Response Sheet 
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Semester 1, Session 1 Traditional Lesson: Independent Samples t-test  
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Semester 1, Session 2 Citizen Science Lesson: Paired Samples t-test  
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DEPTH PERCEPTION EXERCISE: Response Sheets 1 and 2 

Recording Sheet 1: Distance of rock face images from the camera 

Image Number Distance from the camera (m) 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  

16  

17  

18  

19  

20  
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Recording Sheet 2: Distance of rock face images from the camera organised by condition 

 

Blur  No Blur 

Image Number Distance (m)  Image Number Distance 

3   1  

5   2  

6   4  

8   7  

9   10  

11   13  

12   15  

14   17  

16   18  

20   19  

Mean =    Mean =   

 

  



 

335 
 

Semester 1, Session 2 Traditional Lesson: Paired Samples t-test  
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Semester 2, Session 1 Citizen Science Lesson: Wilcoxon T test  
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DESERT SURVIVAL EXERCISE: Instruction and Response Sheet 

 

ARE YOU A SURVIVOR? 

You have crash-landed in the Arizona desert. You are off course, approximately 70 miles 

from the nearest town. Daytime temperature is about 45 Celsius and at night it is cold. 

There are 15 intact items remaining from the crash that may be useful for your survival. 

Please rank them in order of importance: 1 = most important, 15 = least important. 

Item Alone 
Rank 

Diff 
Score 

Expert 
Rank 

Diff 
Score 

Group 
Rank 

Raincoats (1 per person)  
 

    

Parachute silk  
 

    

Salt tablets  
 

    

Loaded pistol  
 

    

4 pints of water (per person)  
 

    

Cosmetic mirror  
 

    

Flashlight (with batteries) 
 

     

First aid kit (with bandages) 
 

     

Knife 
 

     

Aerial map of the area  
 

    

Book of edible animals in the 
desert 

     

Sunglasses (1 pair per person)  
 

    

Magnetic compass  
 

    

2 Litres of vodka  
 

    

Antibiotics  
 

    

 TOTAL:  TOTAL:   
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Semester 2, Session 1 Traditional Lesson: Wilcoxon T test  
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Semester 2, Session 2 Citizen Science Lesson: Mann-Whitney U test  
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CONSERVATISM EXERCISE: Instruction and Response Sheet 

 

Circle your Degree Faculty:       ARTS         SCIENCE  

Which of the following do you favour or believe in?  There are no right or wrong answers. 

Do not discuss, just give your first reactions by circling the appropriate answer – yes, no or 

‘?’ for don’t know. Please answer all items.  Thank you for your help. 

 

1. Premarital virginity Yes ? No 

2. Patriotism  Yes ? No 

3. Nudist camps Yes ? No 

4. Bible truth Yes ? No 

5. Striptease shows Yes ? No 

6. Legalized abortion Yes ? No 

7. Church authority Yes ? No 

8. Sabbath observance Yes ? No 

9. Birth control Yes ? No 

10. Censorship Yes ? No 

11. Divorce Yes ? No 

12. Divine law Yes ? No 

13. Chaperones Yes ? No 

14. Capital punishment Yes ? No 

15. Working mothers Yes ? No 

16. Fibs (white lies) Yes ? No 

17. Conventional clothes Yes ? No 

18. Mixed-sex halls of residence Yes ? No 

19. Smoking pot Yes ? No 

20. Hippies Yes ? No 
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Semester 2, Session 2 Traditional Lesson: Mann-Whitney U test  
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Appendix J: Citizen Science Study 1 - Student Satisfaction Questionnaire 

Demographic Questions: 

What is your gender? 

1. Male 
2. Female 

 

What is your faculty of studies? 

1. Arts (including Divinity) 
2. Science (including Medicine) 

 

Is English your native language? 

1. Yes 
2. No 

 

Have you studied statistics or mathematics at high school, post 16 years of age? 

1. Yes 
2. No 

 

Satisfaction Questions: 

- The content of last week’s lab was * 
- The teacher’s enthusiasm was * 
- How would you rate the organisation of the lab content? * 
- The teacher’s effectiveness in teaching the subject matter was * 
- How would you rate the amount you learnt from the session? * 
- The clarity of lab content was * 
- The intellectual challenge of the session was 
- How would you rate the amount of effort you put into the session? 
- How would you rate your understanding of last week’s session? * 
- The lab session overall was * 

 

The above questions were presented one at a time via a PowerPoint presentation and were 
answered by students via clickers. Each question was answered on the following scale: 

1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 
6. Very Poor 

 

* indicates questions that were included in the calculation of overall student satisfaction 
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Appendix K: Citizen Science Study - Content Retention Multiple Choice Tests 

Each multiple choice question was presented one at a time via a PowerPoint presentation 
and students responded using clickers. 

 

Semester 1, Session 1 Multiple Choice Test: Independent Samples t-test  

 
1. Typically, for Psychology research, which level of significance do we test at when we 
perform inferential statistics? 

1. 0.1% 
2. 1.0% 
3. 5.0% 
4. 10.0% 

 
2. Which of the following statements best describes assumptions we make about data 
before we carry out an independent samples t-test? 

1. Data are ordinal, normally distributed and have equal probability. 
2. Data are interval, normally distributed and have equal variance.   
3. Data are ratio, bimodally distributed and have equal variance. 
4. Data are ratio, normally distributed and have equal probability. 

 
3. If the investigator is certain that any change will be in the hypothesized direction it is 
appropriate to use: 

1. a two-tailed test 
2. an independent samples t-test 
3. a standard error test 
4. a one-tailed test 

 
4. Previous research has found a relationship between prior knowledge and memory recall. 
Which statement best describes this relationship? 

1. Prior knowledge influences the types of memories you recall.  
2. Prior knowledge has little effect on memory recall. 
3. Memory recall is not associated with prior knowledge. 
4. Prior knowledge can only influence the recall of long term memories. 

 
5. What is the formula for calculating degrees of freedom for an independent samples t-test?  

1. n1 x n2 – 2 
2. n1 + n2 – 1  
3. n1 + n2 – 2 
4. n - 1 
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6. Which statement best describes the main aim of a t-test? 

1. to test for differences in variance 
2. to test for differences in means 
3. to test for difference in medians 
4. both 2 and 3 

 
7. Which of the following is a one-tailed hypothesis? 

1. A small furry animal indigenous to New Zealand 
2. As sunlight hours increase, rates of depression decrease. 
3. Following the introduction of a remedial reading programme, we expect the reading 

habits of 5 year old children to change. 
4. A new drug for Parkinson’s disease will have a different success rate to the current 

drug of choice. 

 
8. Which of the following studies would be best tested with an independent-samples t-test? 

1. A drug trial comparing two drugs taken by one group of patients 
2. A study of participant’s memory recall before and after alcohol consumption 
3. A study comparing the food preferences of preschool girls and boys 
4. An investigation of wellbeing measured over 3 months following meditation therapy 

 
9. After carrying out an independent-samples t-test you obtain a t value of 2.87. The 
applicable critical value from the significance tables is 1.356.  What can you conclude? 

1. There is no significant difference between the groups. 
2. There is a significant difference between the groups.   
3. More information is needed. 
4. A greater sample size is required. 

 
10. Two means are different from each other. The conclusion could be: 

1. The means differ by chance. 
2. The means are significantly different. 
3. The samples come from two different populations. 
4. All of the above 
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Semester 1, Session 2 Multiple Choice Test: Paired Samples t-test  

1. An author reports the following probability value: p < .05. What does this mean? 

1. There was less than a 5% probability of this result occurring by chance. 
2. There was less than a .05% probability of this result occurring by chance. 
3. There was less than a 50% probability of this result occurring by chance. 
4. There was less than a .5% probability of this result occurring by chance. 

 
2. Which of the following is not an assumption of the paired samples t-test? 

1. Data are normally distributed. 
2. Data have equal probability. 
3. Data have equal variance.   
4. Data are at the interval or ratio level. 

 
3. When is it appropriate to use a one-tailed test? 

1. When you have predicted a difference between groups, or a relationship between 
variables, in a particular direction. 

2. When you have predicted a difference between groups, or a relationship between 
variables, but you have not indicated direction. 

3. When you have made no prediction about the variables in question. 
4. None of the above 

 
4. Dr Vishwanath and colleagues have investigated the relationship between distance and 
blur. Which statement best describes this relationship? 

1. Images with blur around the edges appear further away.  
2. Images with blur around the edges appear closer. 
3. Images without blur around the edges appear closer. 
4. No relationship between blur and depth was found. 

 
5. What is the formula for calculating degrees of freedom for paired samples t-test? 

1. n – 2 
2. n1 + n2 – 1  
3. n1 + n2 – 2 
4. n - 1 
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6. Which of the following statements is true? 

1. If you have used a between subjects design you can analyse the data with a paired 
samples t-test. 

2. Inferential statistics allow you to directly test the alternative hypothesis. 
3. A paired samples t-test is used to find differences within groups. 
4. A paired samples t-test looks for differences in variability. 

 
7. Which of the following is a two-tailed hypothesis? 

1. Following the introduction of a remedial maths programme, we expect the ability of 
7 year old children to improve. 

2. A new drug for Schizophrenia will have a different success rate to the current drug of 
choice. 

3. Increasing the angle of the arrowhead will decrease the strength of the Muller-Lyer 
Illusion. 

4. As the number of bystanders increases, the likelihood of observers helping 
decreases. 

 
8. Which of the following studies would be best tested with a paired samples t-test? 

1. Investigating the relationship between blood pressure and height in a sample of 
children and a sample of adults. 

2. An analysis of staff absence before and after the introduction of a compulsory fitness 
program. 

3. Investigating whether children who receive nonverbal reinforcement improve their 
learning of the alphabet, compared to children who receive no reinforcement. 

4. Testing whether two strains of mice, A and B, differ with respect to their ability to 
learn to avoid an aversive stimulus?  

 
9. After carrying out a paired samples t-test you obtain a t value of -2.67. The applicable 
critical value from the significance tables is 2.015.  What can you conclude? 

1. More information is needed. 
2. There is no significant difference between the groups. 
3. There is a significant difference between the groups.   
4. A greater sample size is required. 

 
10. Following a paired samples t-test a number of conclusions are possible.  Which of the 
following is not a conclusion you would make after this type of analysis? 

1. The means are not significantly different. 
2. The means are significantly different. 
3. The sample size is too small for significance to be reached. 
4. The null hypothesis is not supported. 
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Semester 2, Session 1 Multiple Choice Test: Wilcoxon T-test 

1. In order to be 95% confident that your results and conclusions are accurate, you should set 
the p-value at:  

1. 0.95 
2. 9.50 
3. 0.05 
4. 0.50 

 
2. In which circumstance would it be appropriate to use a Wilcoxon T-test? 

1. Data are skewed 
2. Data sets are paired 
3. Data sets have equal variance 
4. Both 1 and 2 

 
3. Which of the following is a directional test? 

1. Two-tailed test 
2. Three-tailed test 
3. One-tailed test 
4. Four-tailed test 

 
4. The Wilcoxon T-test is used as a test of difference for: 

1. Within-participants designs 
2. Between-participants designs  
3. Categorical data 
4. None of the above 

 
5. Which of the following studies would be best tested with a Wilcoxon T-test? 

1. Investigating the relationship between colour preference and gender in a sample of 
children and a sample of adults. 

2. Investigating whether children who are taught to read with the phonics technique 
have better language abilities compared to children who are taught using the whole 
language approach. 

3. An analysis of blood pressure levels before and after the introduction of a weekly 
dance class. 

4. Testing whether two different age groups of rats (infant and adult) differ in their 
ability to learn a maze to receive food?  
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6. The Wilcoxon T-test is used when participants are tested: 

1. Twice only 
2. Once only 
3. Once or twice 
4. Twice or more 

 
7. Which of the following statements regarding Wilcoxon T-test calculations is false? 

1. Rank the absolute difference scores and then add back in the positive and negative 
signs. 

2. T is equal to the larger of the two sums of ranks. 
3. Participants with a difference score of zero are omitted from the calculations. 
4. The Wilcoxon T-test can be used on interval and ratio data.  

 
8. After completing a Wilcoxon T-test you get a T value less than the critical value. What 
should you do? 

1. Reject the null hypothesis 
2. Accept the null hypothesis 
3. Collect more data 
4. Revise your hypotheses 

 
9. Optimally, it is possible to generalise your results from: 

1. Your population to a larger sample 
2. Your sample to another sample 
3. Your population to another population 
4. Your sample to a larger population 

 
10. When examining the difference from one condition to the next, where no direction of the 
difference is specified, which of the following is used? 

1. One-tailed hypothesis 
2. Two-tailed hypothesis 
3. Directional hypothesis 
4. Difference of Modes test 
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Semester 2, Session 2 Multiple Choice Test: Mann-Whitney U Test 

1. An author reports the following probability value: p < 0.01. What does this mean? 

1. There was less than a 0.01% probability of this result occurring by chance. 
2. There was less than a 10% probability of this result occurring by chance. 
3. There was less than a 1% probability of this result occurring by chance. 
4. There was less than a 0.1% probability of this result occurring by chance. 

 
2. In which circumstance would it be appropriate to use a Mann-Whitney U test? 

1. Data are at the ordinal level. 
2. A study utilises a within subjects design. 
3. Data are skewed. 
4. Both 1 and 3 

 
3. Which of the following is a non-directional test? 

1. One-tailed test 
2. Two-tailed test 
3. Three-tailed test 
4. Four-tailed test 

 
4. The Mann-Whitney U test assumes that the 2 samples 

1. come from normally distributed populations. 
2. are equal in size. 
3. are matched or paired. 
4. None of the above. 

 
5. Which of the following studies would be best tested with a Mann-Whitney U test? 

1. At the beginning, and again at the end of the semester, students rank order a set of 
the ten most common concerns regarding statistics courses to determine if concerns 
change over time.  

2. In two groups, participants rank ordered the appeal of a set of twenty photographs.  
Group 1 was small (5 participants) and Group 2 was large (15 participants). Rankings 
of Group 1 and 2 were compared. 

3. Testing whether performance on a maze task improves after receiving training.  
4. A study looking at the relationship between lecture attendance and exam 

performance. 
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6. The Mann-Whitney U test is used when participants are tested: 

1. Twice only 
2. Once only 
3. Once or twice 
4. Twice or more 

 
7. Which of the following statements regarding Mann-Whitney U calculations is false? 

1. The Mann-Whitney U test can be used on interval and ratio data.  
2. Participants with a score of zero are omitted from the calculations. 
3. N2 equals the number of participants in the group with the smallest sums of ranks. 
4. R is equal to the larger of the two sums of ranks. 

 
8. After completing a Mann-Whitney U test you get a U value that falls within one of the 
ranges in the critical tables. What should you do? 

1. Accept the null hypothesis 
2. Reject the null hypothesis 
3. Revise your hypotheses 
4. Collect more data 

 
9. Which of the following best describes how we would like to use the results obtained from 
research projects? 

1. Generalise findings from a population to a larger sample 
2. Generalise findings from a sample to another sample 
3. Generalise findings from a sample to a larger population 
4. Generalise findings from a population to another population 

 
10. When comparing one group to another, where it is predicted that Group A will perform 
more poorly on a task compared to Group B, which of the following is used? 

1. One-tailed hypothesis 
2. Two-tailed hypothesis 
3. Non-directional hypothesis 
4. Difference of Modes test 
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Appendix M: Citizen Science Study 2 - Student Satisfaction, Understanding and Confidence 
Questionnaire 
 

Demographic Questions: 
 

What is your gender? 

1. Male 
2. Female 

 
What is your faculty of studies? 

1. Arts (including Divinity) 
2. Science (including Medicine) 

 
Are you majoring in Psychology? 

1. Yes 
2. No 

 
Is English your native language? 

1. Yes 
2. No 

 
Have you studied statistics or mathematics at high school, post 16 years of age? 

1. Yes 
2. No 

 

Satisfaction Questions: 

- The content of the lab was  
- The teacher’s enthusiasm was  
- How would you rate the structure of the lab content?  
- How would you rate the amount you learnt from the session?  
- The teacher’s effectiveness in teaching the subject matter was  
- The clarity of lab content was  
- How would you rate your understanding of today’s session?  
- How would you rate your overall enjoyment of the lab? 
- The lab session overall was 

The above questions were presented one at a time via a PowerPoint presentation and were 
answered by students via clickers. Answers to these nine questions were pooled together in 
order to calculate an overall average satisfaction score for each participant.  
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Each question was answered on the following scale: 

1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 
6. Very Poor 

 

‘Statistics Understanding’ Questions: 
 

- I understand the role of statistics in the research process 
- I understand the function of a [insert name of statistical analysis taught in session] 

Each question was answered on a scale of 1 (agree) to 6 (disagree) as shown below. 
Responses to these two questions were analysed separately. 

 

 

 

 

 

 

‘Statistics Confidence’ Questions: 
 

- I am confident calculating a [insert name of statistical analysis taught in session] 
- I am confident interpreting the results of a [insert name of statistical analysis taught 

in session] 

Each question was answered on a scale of 1 (agree) to 6 (disagree) as shown below. 
Responses to these two questions were analysed separately. 

  

1 

Agree 

6 

Disagree 

2 3 4 5 

1 

Agree 

6 

Disagree 

2 3 4 5 
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