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Improving exam performance in an 
undergraduate statistics course for at-risk 
students through peer tutoring
Milushka Elbulok-Charcape, Evan Grandoit, Lorin 
Berman, Joshua Fogel, Lauren Fink & Laura Rabin

Peer tutoring is an effective method of improving undergraduate students’ academic performance, especially 
for those at-risk for poor grades. Peer tutoring has seldom been explored in undergraduate statistics, a difficult 
but required course for many college majors. The current study investigated the benefits of peer tutoring for 
180 demographically-diverse undergraduate students enrolled in an introductory psychology statistics course 
at an urban public university. We investigated the predictive value of attendance at peer tutoring sessions 
for in-class examination performance. We also studied the role of help-seeking and self-efficacy. Results 
indicated that peer tutoring attendance was associated with higher grades for in-class examination among 
at-risk students. Help-seeking and self-efficacy were not associated with in-class examination scores. Peer 
tutors can help at-risk students increase scores in statistics courses. Departments offering undergraduate 
introductory statistics courses should allocate resources to allow for funding of peer tutoring programs. 
Keywords: peer tutoring; undergraduate students; psychology; introductory statistics; self-efficacy;  
help-seeking.

INTRODUCTORY STATISTICS is a foun-
dational course required for undergrad-
uate degrees in psychology, the social 

and health sciences, education, and busi-
ness, and it also serves as a pre-requisite 
for many graduate programmes (Barron & 
Apple, 2014; Blumberg, 2001; Stoloff et al., 
2010). From 2003 to 2013, the number of 
undergraduate students completing statistics 
degrees grew by 140 per cent (Carver et al., 
2016). Moreover, students earning bachelor’s 
degrees in statistics increased more than any 
other Science, Technology, Engineering, and 
Mathematics (STEM) field from 2010 to 2013 
(Wasserstein, 2015). Projections suggest that 
the demand for data science jobs will expo-
nentially increase in the next decade (De 
Veaux et al., 2017). As enrollment numbers 
increase, improved statistical instruction and 
novel educational methods and approaches 
would benefit students and instructors alike.

Despite upward enrollment trends, 
undergraduates encounter academic and 
non-cognitive challenges while undertaking 

statistics courses (Evans, 2007; Leavy et al., 
2013; McGrath, 2014). The course has an 
abstract and complex nature typically not 
found in other social science courses (Schacht 
& Aspelmeier, 2005) and requires mathe-
matical computation (Prabhakar, 2008). Sta-
tistics can raise fears about mathematical 
abilities (Baloǧlu, 2004) and demands basic 
mathematical background knowledge/skills 
(Carpenter & Kirk, 2017) not yet mastered 
by some students (Fonteyne et al., 2015; 
Rabin et al., 2018). Some students believe 
that statistics courses require special talents 
such as a deeper understanding of concepts 
that ‘typical’ students do not have or cannot 
develop (Tomasetto et al., 2009). Also, some 
students find that grasping statistical jargon 
may simply be difficult (Dunn et al., 2016).

Student demographic characteristics and 
their relationship to statistics performance 
have not been systematically investigated. 
However, much research has been devoted 
to studying the relationship between women 
and underperformance in STEM. Reasons 
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for findings related to underperformance 
of women in STEM majors include: lower 
academic self-efficacy (a person’s beliefs in 
their own abilities; Bandura, 1986), stereo-
type threat, and lack of role models (Appel, 
Kronberger & Aronson, 2011; Herrmann  et 
al., 2016; Stout, et al., 2011). Other studies 
that have explored self-perceptions have 
found that women hold more negative 
perceptions about statistics (Cendales, Tru-
jillo, & Barbosa, 2013) and mathematics, 
despite comparable academic performance 
in these disciplines (Jacobs, 2005). Research 
on the relationship between sex and statis-
tics course performance, including a meta-
analysis (Schram, 1996), have yielded mixed 
or inconclusive results (Lalonde & Gardner, 
1993; Lester, 2016; Sibulkin & Butler, 2008; 
Voyer & Voyer, 2014). Performance in sta-
tistics has also been examined with race/
ethnicity, where in an introductory statis-
tics course there was a greater discrepancy 
between expected and actual grades for 
Latino and Black students as compared to 
their Asian counterparts (van Es & Weaver, 
2018).

Psychological variables have also been 
explored in relation to course performance. 
Increased student help-seeking behaviour 
corresponds to better performance in STEM 
courses (Horowitz, Rabin & Brodale, 2013; 
Karabenick, 2003; Sun, Xie & Anderman, 
2018; Szu et al., 2011). Additionally, nega-
tive help-seeking behaviour has been asso-
ciated with predictors of lower statistics 
performance (Onwuegbuzie, 1999; Rodarte-
Luna & Sherry, 2008). To our knowledge, 
the relationship between statistics perfor-
mance and help-seeking orientation has not 
been investigated. Self-efficacy, on the other 
hand, has been found to positively relate 
to course achievement in statistics (Finney 
& Schraw, 2003) and overall academic per-
formance (Pajares, 1996). Lastly, other stu-
dent attitudes and perceptions (Garfield & 
Ben-Zvi, 2007), statistics anxiety (Bourne, 
2018; Chiou, Wang & Lee, 2014; Onwueg-
buzie & Wilson, 2003; Sandoz, Butcher & 
Protti, 2017), inconsistent motivation (Acee 

& Weinstein, 2010; Ejei et al., 2011; Gelman 
& Nolan, 2017), persistent unfavorable views 
of the course (Chiesi & Primi, 2010), and 
ambivalent or negative attitudes (Walker & 
Brakke, 2017) can make learning statistics 
difficult.

Teaching undergraduate statistics can also 
be challenging because traditional pedagog-
ical techniques (e.g., lecture) focus on calcu-
lations, procedures, and formulas (Hassad, 
2009), and may appear to be removed from 
real-life applications (Garfield et al., 2002). 
Numerous strategies have been employed to 
improve achievement in statistics courses and 
raise student morale. These include active 
learning (Harlow, Burkholder, & Morrow, 
2002; Macher et al., 2012; Onwuegbuzie & 
Wilson, 2003; Vandiver & Walsh, 2010), co-
operative learning conditions (Miller, Old-
field & Bulmer, 2004), flipped classrooms 
(Cilli-Turner, 2015; Peterson, 2016), gami-
fication (Hazan et al., 2018; Smith, 2017), 
and game-based learning (Boyle, 2014). 
Although variable levels of success have been 
associated with these methods and tech-
niques, universities have had to contend with 
factors such as reduced financial resources 
(Carmody, & Wood, 2009) and classroom 
time constraints, limiting the opportunity for 
implementation. As a result, institutions of 
higher learning have sought to utilise time, 
cost effective, and sustainable ways to assist 
students in introductory statistics courses.

Peer tutoring, i.e., academic assistance 
from non-professional individuals (Falchikov, 
2003; Topping, 1996) of equal standing 
(Forman & Cazden, 1985), is an appealing 
solution to the aforementioned challenges 
in teaching statistics. Peer tutoring is an 
active learning method that is low cost (Top-
ping, 1996) and requires minimal instructor 
involvement. Peer tutoring improves under-
graduate students’ academic performance 
(Cantinotti et al., 2017; Harlow et al., 2002; 
Helman & Horswill, 2002; Laher et al., 2007; 
Miller et al., 2004), statistical conceptual 
knowledge (Budé et al., 2011), self-concept 
(Leung et al., 2005) and satisfaction (Stone 
et al., 2012). Interventions similar to peer 
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tutoring (e.g., learning communities, peer 
learning groups, co-operative learning, peer 
assessments) have yielded similar positive 
results (Carlson et al., 2016; Curran et al., 
2013; Sun et al., 2015).

The use of peer tutoring specifically to 
improve performance in statistics courses 
has been investigated in a few previous 
studies. One study found that when under-
graduate students in a research design and 
statistics course utilised peer tutoring, along 
with other active learning techniques, they 
performed significantly better on a statistics 
examination as compared to students who 
did not utilise those active learning strategies 
(Helman & Horswill, 2002). Another study 
reviewed university data after years of imple-
menting a peer tutoring system, in which 
senior undergraduates instructed freshmen 
on research design and statistics (Laher et 
al., 2007). Both students and tutors reported 
that the programme had a positive influence 
on their knowledge and teaching develop-
ment. A relationship between students who 
attended more peer tutoring sessions and 
higher statistics course final grades was also 
found (Laher et al., 2007). Similarly, other 
studies have reported a positive impact of 
undergraduate student participation in col-
laborative learning, a component of peer 
tutoring, on statistics course performance 
(Carlson et al., 2016; Curran et al., 2013).

Studies have reported a positive relation-
ship between peer-assisted study sessions 
(PASS) attendance and course grades for 
undergraduate science students in statistics 
courses (Miller et al., 2004). PASS, a form of 
collaborative learning that targets students in 
first year courses (Miller et al., 2004), allows 
peer facilitators to redirect questions back 
to student attendees to encourage group 
discussion, to guide students to find answers 
themselves, and to promote self-regulated 
learning (i.e., monitoring and controlling of 
one’s own learning processes through a recur-
sive, adaptive, and dynamic cycle (Butler & 
Winne, 1995; Zimmerman, 1990). Another 
study examined the relationship between 
PASS attendance and undergraduate student 

performance in a business statistics course 
(Dancer et al., 2015). Students who attended 
PASS more frequently earned higher statis-
tics grades and this pattern was more pro-
nounced for low-performing students. Lastly, 
research on the perceived benefits of col-
laborative learning for undergraduate and 
graduate psychology students in a statistics 
course found that low-performing students 
reported valuing peer tutoring more as com-
pared to high-performing students (Canti-
notti et al., 2017). However, this study did 
not measure how attending peer tutoring 
sessions affected course performance.

Although the current project did not uti-
lise PASS, we utilised peer tutoring, a sim-
ilar form of collaborative learning that is 
low cost, to help undergraduate psychology 
students learn statistics at a well-adapted 
pace and improve the exam performance 
of low-performing students. We studied the 
association of attendance at peer tutoring 
with multiple grade outcomes throughout 
the semester for subgroups of those at-risk 
for poor grades and those not at-risk for 
poor grades. Although there is research that 
attendance at peer tutoring sessions is posi-
tively associated with higher statistics course 
final grades (Laher et al., 2007), to our 
knowledge, this has not been studied with 
the subgroup of undergraduate students at-
risk for poor statistics grades. Furthermore, 
the positive association of attendance at 
peer tutoring sessions with grades has only 
been done with a one-time grade outcome 
(Helman & Horswill, 2002; Laher et al., 
2007) and not with the impact at multiple 
grading times during the semester. 

To our knowledge, the current study on 
peer tutoring is the first to adjust not only 
for demographics, but also for the poten-
tially relevant covariate of help-seeking 
orientation, a variable previously found to 
positively impact STEM courses and statis-
tics performance, and self-efficacy, a vari-
able previously found to positively impact 
statistics achievement and overall academic 
performance. One research question is that 
academically at-risk students would derive 
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more benefit from attending peer tutoring 
sessions than those students not academi-
cally at risk. A second research question is 
that psychological variables of help-seeking 
and self-efficacy would each be beneficial for 
exam performance. We hypothesised that: 
(1) Peer tutoring sessions attended would be 
positively associated with exam performance 
with an increased benefit with number of 
tutoring sessions attended among academi-
cally at-risk students while no such pattern 
of increased benefit with number of tutoring 
sessions attended would occur for those stu-
dents not academically at risk; (2) Student 
help-seeking scores would be positively asso-
ciated with exam performance; and (3) Stu-
dent self-efficacy scores would be positively 
associated with exam performance. 

Method
Participants 
Participants were undergraduate students 
enrolled in a psychology statistics course 
offered over a 15-week semester at an urban 
public college that is part of a large public 
university system in the north-east United 
States. We pooled data from two consecutive 
semesters taught by the same instructor that 
used the same textbook and course mate-
rials. During the first week of class, enrolled 
students were invited to participate in a study 
that aimed to improve student performance 
in undergraduate statistics. Participation was 
voluntary, and students were not compen-
sated for their participation nor penalised 
for non-participation. Participants provided 
informed consent. The study was ethically 
conducted and received Institutional Review 
Board approval. The response rate was 95 
per cent, calculated from the 201 students 
approached, with 10 declining. Over three 
quarters of the sample was female (N=145, 
80.6 per cent). More than one third of 
students were in their third year of college 
(N=67, 37.2 per cent). Year in school cate-
gories were equally represented in the 
sample. Due to privacy concerns, we did 
not ask participants to report their age in 
years, however, most students were of typical 

college age (i.e., 18–24 years). We excluded 
11 participants from the analyses because 
they did not take Exam 3, which resulted in 
a sample of 180 participants.

Procedure
Participation entailed completion of a ques-
tionnaire, developed as part of a research 
study, during the first week of the semester 
and completion of course requirements 
(discussed below). Each week, the instructor 
presented two 75-minute lectures and a 
graduate student instructor taught a weekly 
120-minute lab section. Students were 
assigned to one of several lab sections based 
on their registration preferences. In addition, 
two undergraduate peer tutors, provided 
weekly tutoring sessions that students volun-
tarily attended with the goal of reinforcing 
statistical concepts taught during lecture. 
During the first week of the semester, the 
undergraduate peer tutors were introduced 
to the students and they provided infor-
mation about the voluntary peer tutoring 
sessions. Also, their contact information and 
weekly hours were printed on the syllabus 
distributed on the first day of class. Peer 
tutors were undergraduate students who had 
previously earned a grade of A or A+ in 
psychology statistics, were familiar with the 
course as taught by the designated instructor, 
and had informally tutored other students 
when they undertook the course.

Peer tutoring sessions were available 
four days per week for a total of four hours 
per week (tutoring was increased to six to 
eight hours each week prior to an exam). 
Also, students were encouraged to set up 
individual conferences, if listed times were 
inconvenient for them. Tutoring sessions 
focused on students’ specific questions (e.g., 
students asked to review particular problems 
from the homework or concepts from class 
or the textbook). In some cases, students 
asked peer tutors to explain the information 
presented in the lecture in simpler terms. In 
these cases, the tutor used the same lecture 
slides as the course instructor and explained 
the material to students at an adjusted pace. 
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Attendance at peer-tutoring sessions was 
recorded for each student via an attendance 
sheet. To maintain confidentiality, students’ 
names were maintained separate from 
attendance records and questionnaires, and 
not linked to any student data. 

Questionnaire Measures
Demographic variables collected were gender 
(men, women), race/ethnicity (White, non-
White), and year in school (first/second, 
third, fourth/postgraduate). As there were 
small sample sizes in some of the year school 
categories, categories were combined. Peer 
tutoring variables were 0, 1, and 2 or more 
sessions. Psychological variables were one 
question that measured participants’ self-
efficacy (I am quite capable of mastering 
the material in this class). Possible responses 
were: strongly agree, somewhat agree, some-
what disagree, strongly disagree. Responses 
of strongly agree and somewhat agree were 
classified as high self-efficacy (coded as 1), 
and responses of somewhat disagree and 
strongly disagree were classified as low self-
efficacy (coded as 0). A second question 
measured help-seeking behaviour (if you do 
not understand something in class or got 
stuck when working on problems outside of 
class, how likely are you to ask a friend or 
classmate for assistance?). Possible responses 
were: very likely, somewhat likely, some-
what unlikely, never would. Responses of 
very likely and somewhat likely were classi-
fied as high help-seeking behaviour (coded 
as 1), and responses of somewhat unlikely 
and never would were classified as low help-
seeking behaviour (coded as 0). The self-effi-
cacy and help-seeking behaviour questions 
were each one item rather than numerous 
questions in order to minimise participant 
response burden from having to answer too 
many questions.

Exams
There were three non-cumulative in-class 
exams, each covering approximately one 
third of the course material. Scores were the 
percent correct out of a possible 100 points. 
The first exam consisted of multiple-choice 
questions and covered descriptive statistics, 
mean, variance, standard deviation, z scores, 
correlation, prediction, the normal curve, 
sampling, and basic probability theory. The 
second exam consisted of multiple-choice 
questions, one short answer, and one problem 
that required carrying out hypothesis testing 
by hand. This exam covered basic principles 
of hypothesis testing, decision errors, effect 
size, power, z tests, and t tests for a single 
sample and dependent means. The third 
exam consisted of multiple-choice questions 
and problems that required carrying out 
hypothesis testing by hand (students had the 
option of completing one or two problems). 
This exam covered: t test for independent 
means, analysis of variance, chi square tests, 
strategies for non-normal populations, and 
an overview of advanced statistical proce-
dures (e.g., multiple regression, multivariate 
analyses, reliability, causal modeling). Exams 
were graded objectively, and while partial 
credit was awarded for the hypothesis testing 
problems, point values were assigned using a 
detailed scoring rubric with pre-determined 
values for all portions of the response.

Statistical Analysis
Descriptive statistics of mean and standard 
deviation were used to describe the 
continuous variables and frequency and 
percentage to describe the categorical varia-
bles. Inferential statistics for the categorical 
variables used either the Pearson chi-square 
test or the Fisher’s exact test when cell 
size had fewer than five cases. Multivariate 
linear regression analyses were performed 
for each of the exam scores. Predictor vari-
ables for the multivariate linear regression 
analyses were demographics (sex, race/
ethnicity, college year), number of peer 
tutoring sessions attended per exam period, 
and psychological variables (help-seeking, 
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self-efficacy). Additionally, a predictor vari-
able of previous exam performance was 
added for analyses of the later exams. Sepa-
rate outcome variables were performance 
on each in-class exam of Exam 1, Exam 2 
and Exam 3. These analyses were repeated 
among those with good or better scores of 
80 or higher on the prior in-class examina-
tion and also those at-risk with scores of less 
than 80 on the prior in-class examination. 
IBM SPSS Statistics version 22 was used for 
all analyses. All p-values were two-sided.

Results
Table 1 contains students’ basic demo-
graphics, student scores in help-seeking and 
self-efficacy peer tutoring attendance, and 
scores earned on Exams 1, 2 and 3. Over 
one-third of the students (39 per cent, N=71) 
were identified as ‘at-risk,’ with a score lower 
than 80 on the first in-class examination. 
Attendance at tutoring sessions (for either 
one or multiple sessions) was less than 10 per 
cent for Exam 1 and slightly over 10 per cent 
for Exams 2 and 3. The mean score for Exam 
1 was over 80 and over 70 for Exams 2 and 
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Variable Frequency Percentage Mean SD

Sex (women) 145 80.6

Race/ethnicity (non-White) 89 49.4

College year

First & Second 54 30.0

Third 67 37.2

Fourth & Post-graduate 59 32.8

Tutoring Session for Exam 1 (number)

0 150 83.3

1 17 9.4

2 or more 13 7.2

Tutoring Session for Exam 2 (number)

0 146 81.1

1 12 6.7

2 or more 22 12.2

Tutoring Session for Exam 3 (number)

0 131 72.8

1 29 16.1

2 or more 20 11.1

Ask friend or classmate for assistance
(help-seeking)

162 90.0

Capable of mastering class material 
(self-efficacy)

170 94.4

Exam 1 81.7 13.15

Exam 2 72.9 15.26

Exam 3 71.4 16.12

Table 1: Descriptive Statistics of Sample.

Note: SD=standard deviation
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Variable b
(N=180)

SE

Sex (women) –2.08 2.40

Race/ethnicity (non-White) –6.27 2.04**

College year

First & Second reference

Third –5.41 2.43*

Fourth & Postgraduate –2.31 2.55

Tutoring Session for Exam 1 (number)

0 reference

1 –2.00 3.23

2 or more –5.53 3.71

Ask friend or classmate for assistance (help-seeking) –4.36 3.10

Capable of mastering class material (self-efficacy) 5.47 4.11

Intercept 90.64 7.01***

Table 2: Linear Regression Analyses for Predictors of Exam 1 Score.

Note: b=unstandardised beta, SE=standard error *p<0.05, **p<0.01, ***p<0.001

Variable All b 
(N=180)

SE Exam 1 
<80 b 
(N=71)

SE Exam 1 
≥80 b
(N=109)

SE

Sex (women) 4.81 1.96* 7.16 3.63 4.65 2.29*

Race/ethnicity (non-White) 0.24 1.68 2.70 3.00 -0.68 2.02

College year

First & Second reference reference reference

Third –2.46 1.98 –2.27 4.08 –1.70 2.22

Fourth & Postgraduate –2.50 2.08 –3.11 4.07 –2.09 2.48

Tutoring Session for Exam 2 (number)

0 reference reference reference

1 2.50 3.06 1.75 5.20 4.03 3.75

2 or more 2.25 2.35 7.90 3.74* –3.94 3.03

Ask friend or classmate for assistance

(help-seeking) 1.97 2.54 7.48 5.29 0.60 2.81

Capable of mastering class material

(self-efficacy) –3.56 3.37 –2.51 4.76 –5.98 4.94

Exam 1 score 0.87 0.06*** 0.77 0.13*** 1.28 0.19***

Intercept –4.27 8.05 –9.57 13.74 –36.95 18.84#

Table 3: Linear Regression Analyses for Predictors of Exam 2 Score.

Note: b=unstandardised beta, SE=standard error *p<0.05, **p<0.01, ***p<0.001
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3. The majority of students were classified as 
having high help-seeking behaviour (N=162, 
90.0 per cent) and high self-efficacy (N=170, 
94.4 per cent). 

For Exam 1, contrary to hypotheses 2 
and 3, neither self-efficacy nor help-seeking 
were found to predict Exam 1 score. Non-
White students were associated with lower 
performance than White students on Exam 
1 (b=–6.27, SE=2.04, p<0.01). Also, students 
in their third year were associated with lower 
scores on Exam 1 as compared to first/
second year students (b=–5.41, SE=2.43, 
p<0.05). No other variables were found to 
predict Exam 1 score (see Table 2). For 
Exam 2, when analysing the entire sample, 
contrary to hypotheses 2 and 3, neither self-
efficacy nor help-seeking were found to pre-
dict Exam 2 score. There were significant 
positive associations for women (b=4.81, 
SE=1.96, p<0.05) and Exam 1 score (b=0.87, 

SE=0.06, p<0.001). Neither tutoring sessions 
nor the rest of the variables were found to be 
associated with Exam 2 scores for the entire 
sample (see Table 3). For Exam 3, when 
analysing the entire sample, contrary to 
hypotheses 2 and 3, neither self-efficacy nor 
help-seeking were found to predict Exam 3 
score. There was a significant positive asso-
ciation for Exam 2 score (b=0.81, SE=0.05, 
p<0.001), attending one tutoring session 
(b=5.28, SE=2.08, p<0.05), and attending two 
or more tutoring sessions (b=6.78, SE=2.41, 
p<0.01). There was also a significant negative 
association for women (b=–4.69, SE=1.92, 
p<0.05) (see Table 4).

For at-risk students (those who earned 
lower than 80 on Exam 1), consistent with 
hypothesis 1, attending 2 or more tutoring 
sessions (b=7.90, SE=3.74, p<0.05) as well 
as Exam 1 score (b=0.77, SE=0.13, p<0.001) 
predicted higher Exam 2 grades. Also, sex 
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Variable All b 
(N=180)

SE Exam 2 
<80 b 
(N=180)

SE Exam 2 
≥80 b 
(N=72)

SE

Sex (women) –4.69 1.92* –6.57 2.67* –0.21 2.23

Race/ethnicity (non-White) –1.09 1.62 –1.18 2.29 –0.35 1.94

College year

First & Second reference reference reference

Third –0.15 1.94 –1.90 2.95 2.66 2.01

Fourth & Post-graduate –0.55 2.04 –1.45 3.03 1.91 2.31

Tutoring Session for Exam 3 (number)

0 reference reference reference

1 5.28 2.08* 9.35 3.16** 1.89 2.11

2 or more 6.78 2.41** 10.75 3.11** –2.66 3.47

Ask friend or classmate for assistance 
(help-seeking)

3.95 2.48 5.46 3.75 2.20 2.64

Capable of mastering class material 
(self-efficacy)

5.57 3.27 4.73 4.41 6.17 4.08

Exam 2 score 0.81 0.05*** 0.63 0.10*** 0.76 0.16***

Intercept 11.28 6.77 24.37 9.89* 9.49 15.03

Table 4: Linear Regression Analyses for Predictors of Exam 3 Score.

Note: b=unstandardised beta, SE=standard error *p<0.05, **p<0.01, ***p<0.001
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(women) approached significance (p=0.054) 
for an association with higher Exam 2 scores. 
Contrary to hypotheses 2 and 3, neither self-
efficacy nor help-seeking were found to pre-
dict Exam 2 score. For students who earned 
equal to or higher than 80 on Exam 1, women 
(b=4.65, SE=2.29, p<0.05) and higher Exam 
1 score (b=1.28, SE=0.19, p<0.001) were 
each statistically significantly associated with 
higher exam 2 scores. For the students who 
earned equal to or higher than 80 on Exam 
1, neither the tutoring nor other variables 
were statistically significantly associated with 
Exam 2 scores. Contrary to hypotheses 2 and 
3, neither self-efficacy nor help-seeking were 
found to predict Exam 2 score (see Table 3). 
In the Pearson chi-square analysis comparing 
those scoring <80 or ≥80 on Exam 1 and 
number of tutoring session categories for 
Exam 2, there were no significant differences 
(p=0.54) between the <80 and ≥80 Exam 1 
score groups. In preparation for Exam 2, out 
of the total students in the at-risk group, 55 
(77.5 per cent) attended no tutoring sessions, 
five (7.0 per cent) attended one tutoring ses-
sion, and 11 (15.5 per cent) attended two 
or more tutoring sessions. Out of the total 
students in the not at-risk group, 91 (83.5 per 
cent) attended no tutoring sessions, seven 
(6.4 per cent) attended one tutoring session, 
and 11 (10.1 per cent) attended two or more 
tutoring sessions.

For at-risk students (those who earned 
lower than a score of 80 on Exam 2), con-
sistent with hypothesis 1, attending one 
tutoring sessions (b=9.35, SE=3.16, p<0.01), 
attending two or more tutoring sessions 
(b=10.75, SE=3.11, p<0.01), and higher 
Exam 2 scores (b=0.63, SE=0.10, p<0.001) 
were each statistically significantly associated 
with higher Exam 3 scores. Sex (women) 
was associated with earning a lower score 
on Exam 3 for the at-risk students (b=–4.69, 
SE=1.92, p<0.05). Neither self-efficacy nor 
help-seeking were found to predict Exam 3 
score. None of the other variables were asso-
ciated with Exam 3 scores. For students who 
earned equal to 80 or higher score on Exam 
2, higher Exam 2 scores were statistically 

significantly associated with higher Exam 3 
scores (b=0.76, SE=0.16, p<0.001). Neither 
self-efficacy nor help-seeking were found to 
predict Exam 3 score. None of the tutoring 
or other variables were statistically signifi-
cantly associated with Exam 3 scores (see 
Table 4). In the Fisher’s exact test analysis 
comparing those scoring <80 or ≥80 on Exam 
2 and number of tutoring session catego-
ries for Exam 3, there were no significant 
differences (p=0.14) between the <80 and 
>80 Exam 2 score groups. In preparation 
for Exam 3, out of the total students in the 
at-risk group, 76 (70.4 per cent) attended no 
tutoring sessions, 16 (14.8 per cent) attended 
one tutoring session, and another 16 (14.8 
per cent) attended two or more tutoring 
sessions. Out of the total students in the not 
at-risk group, 55 (76.4 per cent) attended no 
tutoring sessions, 13 (18.1 per cent) attended 
one tutoring session, and 4 (5.6 per cent) 
attended two or more tutoring sessions.

Discussion
We assessed the benefits of attending peer-
tutoring sessions for examination perfor-
mance in an undergraduate psychology 
statistics course. Although peer tutoring was 
available to all students, we hypothesised in 
hypothesis 1 that at-risk students would be 
positively associated with exam performance 
with an increased benefit with number of 
tutoring sessions attended. Study results 
supported this hypothesis, as linear regres-
sion analyses showed that at-risk students were 
significantly associated with higher scores 
on subsequent exams after attending peer 
tutoring sessions while this same pattern did 
not occur among those students not at-risk. 
Contrary to hypotheses 2 and 3, neither 
self-efficacy nor help-seeking were found to 
predict any of the exam scores. For at-risk 
students only, attending two or more tutoring 
sessions was associated with a higher Exam 
2 score. This is an interesting finding and 
suggests that those at risk for poor outcomes 
(based on early class performance) should be 
identified and encouraged to seek tutoring 
prior to the middle of the semester when 
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the material usually gets more intense. For 
Exam 3, when analysing the entire sample, 
there was a significant positive association of 
attending two or more tutoring sessions with a 
higher Exam 3 score. However, this finding is 
better understood when separately analysing 
the risk groups, with results showing that this 
pattern is being driven by the at-risk group. 
For at-risk students only, attending one and 
also two or more tutoring sessions were each 
associated with higher Exam 3 scores. For 
not at-risk students, there was no associa-
tion of tutoring with Exam 3 score. Also, we 
found no significant differences for tutoring 
attendance between the at-risk group and the 
not at-risk group. Essentially, greater levels 
of tutoring attendance that occurred in the 
at-risk group did not drive the significant 
association with increased Exam 3 score. 
However, the dose effect of peer tutoring 
for this course should be further investi-
gated given the overwhelmingly low levels of 
student attendance at tutoring sessions. 

Overall, the relationship between attend-
ance at peer tutoring sessions and higher 
score on subsequent exams only occurred 
for the at-risk group. This finding is encour-
aging for institutions dealing with chronic 
underperformance in specific courses 
because it suggests that those most in need 
can benefit from an intervention such as 
peer tutoring. As to why peer tutoring is asso-
ciated with higher scores for those at risk, 
a possibility is that weaker students require 
and benefit from the one-on-one assistance 
in statistics classes, where difficult material 
can be reviewed at a slow pace and in a 
manner that is more digestible and under-
standable. It is also possible that peer tutors 
give encouragement, support, or advice 
that leads to more effective learning and 
studying. The inclusion of peers has been 
discussed in literature pertaining to statistics 
instruction which shows that peer collabora-
tion allows students to discuss course mate-
rial and apply what they learn concretely 
(Garfield & Everson, 2009). This may be the 
reason for our finding for the at-risk group 
of the positive association of peer tutoring 

with exam performance. 
Another study finding was that attend-

ance at tutoring sessions (for either one or 
multiple sessions) was less than 10 per cent 
for Exam 1 and slightly over 10 per cent for 
Exams 2 and 3. Despite a high percentage 
of students scoring high on the help-seeking 
item, peer tutoring attendance was low which 
may have affected the analysis. Although 
peer tutoring attendance increased gradu-
ally as the semester progressed, this resource 
was clearly underutilised. Reasons for this 
have been explored in the literature (George 
et al., 2015) and include anxiety (Bervell & 
Umar, 2018) inaccurate appraisal of peer 
tutoring value (Berghmans et al., 2014), neg-
ative interactions between peer tutors and 
students (Colvin, 2007), and intra-personal 
challenges (Topping, 2015). In the present 
study, underutilisation at the beginning of 
the semester may be due to the nature of the 
content covered in the first few weeks (mostly 
descriptive statistics, which could be per-
ceived as easy). As the semester progressed, 
the material became increasingly more diffi-
cult and students’ scores on exams declined–
but those who were not attending from the 
beginning may have found it difficult to ini-
tiate attending tutoring sessions (given issues 
of scheduling, etc.). Also, students may have 
erroneously believed that only academically 
weak students seek tutoring. Another possi-
bility is that students inaccurately estimated 
their academic performance and decided 
that they did not need tutoring. To counter 
this trend, instructors should encourage stu-
dents to attend tutoring sessions, include 
a class component that requires attend-
ance at a minimum of one session, empha-
size the effectiveness of peer tutoring, and 
frame peer tutoring as a resource rather 
than a last resort. Furthermore, an interven-
tion focusing on self-reflection could also 
help students accurately estimate and thus 
improve their academic performance. 

For the whole sample, neither help-
seeking nor self-efficacy was associated with 
exam performance. A possible explanation 
is that the one-item questions utilised were 
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not robust or specific enough to distinguish 
those high and low in these constructs. 
Future research would benefit from utilising 
lengthier measures. It is also possible that 
social desirability played a role; students may 
have expressed agreement to these state-
ments because they appear to be positive 
study behaviours/habits (in our study more 
than 90 per cent of students were classified 
as having high help-seeking behaviour and 
self-efficacy). Also, neither non-White race/
ethnicity nor third year in school, the two var-
iables that predicted a lower score on Exam 
1, were related to performance on Exams 
2 or 3. More research might be needed to 
elucidate the relation between these student 
characteristics and performance in statistics 
courses – the pattern of results suggests that 
they may exert an impact at the beginning of 
the course, as students are just getting used 
to the material, level of difficulty, etc.

For the whole sample, non-White race/
ethnicity and year in school (students in 
their third year) were associated with lower 
Exam 1 score. The relationship between 
third year class standing and lower perfor-
mance might be due to these students being 
enrolled primarily in major-specific courses, 
which may be more time-intensive and chal-
lenging, leaving less time to devote to sta-
tistics. Also, students who opt to take the 
statistics course later in their college career 
may be less confident in their ability and/
or weaker students overall. Indeed, delaying 
statistics is a commonly reported issue for 
psychology majors (Onwuegbuzie & Wilson, 
2003), and might lead to lower exam perfor-
mance. The observed lower performance of 
non-White students could be due to reasons 
explored in the literature in terms of under-
performance of underrepresented groups 
(Appel et al., 2011; Herrmann et al., 2016; 
Stout et al., 2011).

For the whole sample, higher Exam 1 
score was associated with higher Exam 2 
score, and a similar pattern emerged for 
Exam 3, where earning a higher Exam 2 
score was associated with a higher Exam 
3 score. The finding that previous course 

performance predicts future course perfor-
mance is not surprising (Geiser & Santelices, 
2007). Academically strong students earn 
higher grades as they tend to employ self-
regulated behaviours (e.g., planning, organ-
ising, strategy knowledge and use) from the 
beginning of the semester (DiFrancesca et 
al., 2016). Also, in the whole sample, being 
female was associated with earning a higher 
score on Exam 2 and a lower score on Exam 
3. The lack of a clear pattern for sex is 
consistent with the overall literature on sex 
differences in statistics courses (Lalonde & 
Gardner, 1993; Lester, 2016; Schram, 1996; 
Sibulkin & Butler, 2008; Voyer & Voyer, 
2014). This topic would benefit from addi-
tional research. 

Limitations and Future Research
This study has some limitations. There was no 
matched control group and future research 
would benefit from randomly assigning 
students to active and control groups. Peer 
tutors’ availability was limited (i.e., sessions 
were limited to a four-hour block over the 
span of two days, two hours each day), which 
may have contributed to low attendance. 
Also, tutors were not formally recruited or 
trained. Lastly, we assessed self-efficacy and 
help-seeking using only one question and 
decided against including other known 
psychological predictors of statistics perfor-
mance (e.g., anxiety) to reduce participant 
burden. Future research could include ques-
tions on self-efficacy and help-seeking that 
use lengthier and validated measures. Future 
research should study the underlying benefi-
cial components of peer-tutoring for at-risk 
students. Additionally, research should 
explore barriers to attendance at peer 
tutoring sessions. At-risk students may be 
resistant or hesitant to attend peer tutoring 
due to a fear of being judged, shame/stigma, 
math anxiety, low self-efficacy, or erroneous 
perceptions or expectations about peer 
tutoring (Hodges & White, 2001; Wright, 
2003). Interventions aimed at reducing 
these barriers should be implemented. 

In conclusion, we found that peer tutors 
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can help at-risk students with increased 
scores in a statistics class. The positive impact 
for the at-risk group was observed even when 
attendance was limited to just one session. 
Peer tutoring that is more rigorous in terms 
of frequency, duration, or structure could 
possibly yield even stronger findings and 

should be investigated. We recommend that 
given the relative low cost for peer tutoring 
that departments teaching undergraduate 
introductory statistics courses should allo-
cate resources to allow for peer tutoring 
programs.
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