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Abstract: This paper estimates the effect of student led Peer Assisted Study Sessions 
(P.A.S.S.) on student grades in economics – a program now offered in over 1800 
institutes worldwide. P.A.S.S. sessions are voluntary, therefore students who attend are 
likely to be endogenously selected and thus comparing average grades of attending 
students leads to bias in the reported effectiveness of the program. Using exogenous 
timetabling restrictions and the promotion of the course by teaching staff as 
instrumental variables, we estimate that a single session raises a student’s final grade 
by around 3.2 percentage points.  
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1. Introduction 
 

The Peer Assisted Study Sessions (P.A.S.S.) program is a specialised form of mentoring in 
which students are offered a choice of voluntarily attending one or more weekly sessions 
which are held in addition to lectures and tutorials. P.A.S.S. is a non‐remedial approach to 
learning that provides peer‐led, active learning environments in which students work 
together to identify and review key lecture content, test their understanding of difficult 
concepts, gain confidence through discussing complex course material and engage in co-
operative problem solving methods. The aim of the P.A.S.S. program is to assist new 
students to adjust to their formative university experience (Malm, Bryngfors & Morner, 
2011) by helping students master what are perceived to be traditionally difficult courses 
(Martin & Arendale, 1994; Malm, Bryngfors & Morner, 2011). It is also intended that 
P.A.S.S. will help students acquire better study habits, gain an appreciation of what is 
required of them later in their course, and develop academically within a supportive 
learning environment. Martin and Arendale (1994) propose that programs such as P.A.S.S. 
are effective because they enable the learner to develop skills such as note taking, 
techniques for reading textbooks, techniques for studying, and techniques for developing 
memory and reasoning skills - ultimately leading to knowledge and content mastery of 
course content. 
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Research indicates that peer collaborative learning in conjunction with traditional teaching 
approaches enable students to construct deeper levels of understanding (Martin & Hurley, 
2005) which in turn facilitates independent learning (van der Meer & Scott, 2008). 
Capstick & Fleming (2002) explain that in P.A.S.S. the emphasis is on the acquisition of a 
deeper understanding of course subject matter and the development of critical thinking 
skills, thus, not only providing attendees with a knowledge of ‘what to learn’, but also on 
‘how to learn’. As the P.A.S.S. program has both a content-specific and general academic 
skills focus, it can play an important role in both students’ integration into academia and 
their overall satisfaction with the first year experience (van der Meer & Scott, 2008). 
P.A.S.S. works with this reality by empowering students to take greater ownership and 
responsibility for their own learning while building leader self-efficacy (McPhail, 
Despotovic and Fisher, 2012). 
 

P.A.S.S. has its origins in an approach based on Supplemental Instruction (S.I.), which 
was initiated in the United States in 1973 in response to a concern regarding the high 
failure rate among minorities within tertiary education. Three decades on and the 
effectiveness of the P.A.S.S. program has seen its rapid expansion worldwide into over 
1800 institutions across 27 countries (Martin & Hurley, 2005). P.A.S.S. continues to have 
a history of effective use in tertiary education (Parkinson, 2009) and has been supported 
by effectiveness studies using longitudinal data (Martin & Hurley, 2005). There is a 
plethora of research employing quantitative, qualitative and mixed methods approaches 
into the effectiveness, challenges and contexts of P.A.S.S. and S.I.. Studies have been 
conducted in a wide range of disciplines and almost all have made the link between 
improved grades (or performance) and attendance at P.A.S.S. (Miller et al., 2004; McGee, 
2005; Murray, 2006; Cheng and Walters, 2009 and others). In addition to the wide range 
of contexts, an equally broad set of target cohorts and concerns are addressed in the 
literature including: at-risk students; at/high risk or difficult courses; special admit 
students/underrepresented and underprepared and low motivated students. Most studies 
have focused on the improved performance or retention of students while others have 
looked at the students learning skills and transferability for continued success. 
 

In his research Parkinson (2009), building on the research of others, identified that certain 
variables and factors (including high school rank ability) can strongly effect a student’s 
grade beyond that of simply attending P.A.S.S. Parkinson (2009) noted the need for 
further studies which examine other confounding variables which may impact upon 
student performance.  One such variable that continues to arise in the literature is 
volunteerism/self-selection. Visor, Johnson and Cole’s (1992) study showed that self-
selecting students had a greater sense of control, higher self-efficacy and higher self-
esteem - attributes identified as having related to higher levels of retention and 
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performance amongst that cohort. To address self-selection bias, studies such as that by 
Capstick and Fleming (2002) and Martin and Arendale (1994) have used grade point 
average (GPA) or high school rank as a control variable and their findings have continued 
to demonstrate that P.A.S.S. aids in student retention and improves student performance. 
In studies when other factors such as motivation, learning styles, gender, age and 
mandatory selection are accounted for, results still demonstrate a link between attendance 
at P.A.S.S. and improved results. Such studies nominate categories of attendees, such as; 0 
sessions as a non-attendee, 1-4 as an engager,  5+ sessions per course as a regular attendee. 
Miller, Oldfield and Bulmer (2012) in their study noted that there was a significant 
difference in academic performance between 0 and 5+ attendees and 1-4 and 5+ attendees 
while no significant difference was found relating to the outcomes for students who 
attended 0 and 1-4 times. This supports a growing consensus in the literature that 5+ is the 
amount of attendance required to impact on grades, retention and skill transferability. 
Importantly, Parkinson (2009) also found that P.A.S.S. increased student attendance at 
tutorials and lectures. However it is interesting to note that this study also highlighted the 
difficulties associated with timetabling as having a significant impact on students’ capacity 
to participate.   
 

This current study builds on the work discussed here and focuses specifically on the issue 
of accessibility raised by Parkinson (2009) by employing Instrumental Variable 
Estimation techniques to circumvent the endogeneity problem and obtain casual estimates 
of the effectiveness of P.A.S.S.   
 
2. Data  
 

Data was obtained from a first year undergraduate economics course taught at a multi 
campus Australian university. The central variable of analysis was the student grade as a 
percentage of the total available mark, where 100 constitutes a perfect score. We also use 
observations on attendance for the program, which consists of the number of times 
throughout the semester that a student participated in the one hour sessions. Data on other 
aspects of student performance were also obtained with a survey which was conducted in 
the final weeks of the course. Although the course was large (with over 300 students in 
total) only 66 answered all questions in the survey and hence this constitutes our sample 
size.    
 

In order to control for general aspects of student performance we employed data on 
various personal characteristics of the student including the student’s age, gender and self 
assessed measure of ability. Exogenous determinants of P.A.S.S. attendance were then 
established by asking students about factors that either aided or harmed their ability to 
attend the sessions. The first question asked how convenient the timetabling was in light of 
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their other commitments. The second variable asked how easy it was for students to locate 
the scheduling and rooms details for the sessions.. The third variable focussed on whether 
the teaching staff member that the student was exposed to had explicitly promoted 
P.A.S.S. All three variables are rated on a 10 point scale where higher values indicate 
greater ease in attending class. 
 

3. Empirical Analysis 
 

A simple analysis of the data reveals that students who attend more sessions also achieve 
higher grades within the course. Figure 1 highlights this relationship with a linear trend 
fitted to illustrate the systematic relationship. 
 

Figure 1: Final Grades and P.A.S.S. Session Attendance 
 

 
 
Note: The horizontal axis gives the attendance and the vertical axis represents the final grade 
achieved. The estimated equation implies a marginal effect of 1.47 grades per unit of attendance.   
 

As discussed earlier, these preliminary findings may potentially undermine traditional 
statistical analysis because as P.A.S.S. sessions are voluntary, students may naturally self-
select in determining the number of sessions they attend and thus, comparing average 
grades of attending students leads to bias in the reported effectiveness of the program. On 
one hand, students that attend P.A.S.S. might be more motivated and capable than those 
that attend less, creating the illusion that the program is highly successful simply due to a 
correlation with student effort. Conversely it is also possible that the P.A.S.S. program 
may inherently target struggling students, and thus, those who attend more classes may be 
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less able than their more confident peers, and hence the reverse effect might potentially 
occur.  
 

Using exogenous timetabling restrictions and the promotion of the course by teaching staff 
as instrumental variables, we address the self-selection bias by utilising exogenous 
timetabling restrictions and the promotion of the course by teaching staff as instrumental 
variables. Administrative functioning’s such as the scheduling of P.A.S.S. sessions suits 
some students more than others and are likely to have a significant effect on attendance. 
This administration of the program thus acts in the manner of a ‘natural experiment’ where 
some students are prohibited from attending the program due to timetable clashes or not 
being made aware of the time and/or location of the sessions. As these students are 
unlikely to differ systematically from others, differentials in performance that can be 
attributed to timetabling can serve as a source of variation that identifies the causal effect 
of the program. To account for this self selection we employ an instrumental variable 
approach to estimate the causal effect. The equation used is: 
 
 𝐺 = 𝛽0 +  𝛽𝑗𝑥𝑗 + 𝛾𝑃𝐽

𝑗=1 + 𝑒 
 

where G denotes the grade, x denotes the control variables self assessed ability, gender and 
age, P is P.A.S.S. attendance and e is the error term.  To account for the endogeneity of P 
with G however we employ a 2 Stage Least Squares (2SLS) approach where P is regressed 
upon exogenous variables measuring ease of attendance. This equation is: 
 

 𝑃 = 𝛼0 +  𝛼𝑘𝑧𝑘 +𝐾
𝑘=1 𝑣 

 

where z denotes our set of 𝐾 = 3 instruments. Fitted values from this expression (i.e. 𝑃 ) 
are used in place of 𝑃 in the structural equation to estimate the causal relationship. In order 
to investigate the robustness of the specification however we also report results where a 
lesser set of instruments is used in Table 1. Also included are p-values of hypothesis tests 
that 𝛾 = 0 and confidence intervals for 𝛾 based upon a 90% significance level. 
 

Results from Table 1 show that without the instrumentation, the estimated effect of the 
program is approximately 0.571 grades per session after controlling for the exogenous 
right hand side variables. Turning to the instrumented estimates that give significant 
coefficients we see that the true impact is greater, with estimates ranging from 3.226 to 
5.699. Our preferred estimates occur in the final row (based upon the full set of 
instruments) and give the lower estimate of 3.226, however we do note that two separate 
specifications in rows 2 and 6 give higher values of around 5.5 grades per unit of 
attendance. The confidence intervals around the coefficients however are quite large, such 
that the results from these separate regressions need not be in conflict.  
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Table 1: Estimated Effects of a Single P.A.S.S. Session 
 

Instrument Set  Parameter  𝜸  P-Value Lower Bound Upper bound 
None 0.571 0.151 -0.074 1.215 
1 5.416* 0.060 0.766 10.06 
2 1.099 0.619 -2.514 4.712 
3 -18.29 0.959 -605.0 568.4 
1,2 2.804 0.121 -0.129 5.737 
1,3 5.699** 0.039 1.249 10.14 
2,3 1.212 0.601 -2.579 5.003 
1,2,3 3.226* 0.075 0.301 6.152 

 

Note: Instrument 1 denotes timetable ease, instrument 2 denotes how easy it was to find times and 
locations, and instrument 3 denotes how much the teaching staff member promoted the course. 
Asterisks *, ** and ** denote statistical significance at 10%, 5% and 1% respectively. All estimates 
are based on White (1980) covariance matrix 
 
 

4. Conclusion 
 

This study examines the causal effect of attendance to P.A.S.S. and student grades in 
economics. The initial raw correlations of this study support earlier research which has 
suggested that students who attend P.A.S.S. outperform non-attendees. This study also 
expands the current literature by circumventing against the volunteerism and self-selection 
bias using exogenous timetabling restrictions and the promotion of the course by teaching 
staff as instrumental variables. Once these variables are accounted for our results indicate 
that simple estimates of the effectiveness of the P.A.S.S. program within this multi-
campus university probably understate their value.  It seems likely that P.A.S.S. is well 
attended by less able students, which diminishes the observed differences in performance 
between students who attend more sessions with those that attend less, therefore students 
who attend are likely to be endogenously selected and thus comparing average grades of 
attending students leads to bias in the reported effectiveness of the program. The findings 
from this study imply that P.A.S.S. is effective at improving the grades of less able 
students.  
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