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Evidence-based peer-tutoring program to improve students’
performance at the university
José L. Arco-Tirado , Francisco D. Fernández-Martín and Miriam Hervás-Torres

Department of Developmental and Educational Psychology, University of Granada, Granada, Spain

ABSTRACT
The purpose of this study was to demonstrate the impact of a peer-
tutoring program on academic performance among first-year students.
The sample consisted of 102 first-year students from four-degree
programs at a Spanish University. The academic performance was
measured through the official student Academic reports. The
assignment of the students to the experimental group (N = 51) and
control group (N = 51) was done randomly. The intervention consisted of
20 highly structured individual weekly tutoring sessions delivered by
senior and doctoral students, previously trained in three training
sessions. The results show moderate effects’ size and statistically
significant differences in favor of the experimental group in the total
academic course, as well as in the fall and spring semesters.
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Introduction

The analysis of theHigher Education (HE) students’ academic performance in the last two decades seems
to confirm that the productivity of the undergraduate or equivalent education has been quite deficient,
despite certain improvements registered in recent years (OECD 2018). International reports (e.g. Euro-
pean Commission/EACEA/Eurydice 2014; OECD 2018; Vossensteyn et al. 2015) reveal Graduation Rates
(GR) that vary from one country to another between 18% and 77% (OECD 2018), and Dropout Rates
(DR) between 7% and 48% (Vossensteyn et al. 2015). In Spain, the official data provided by the
Sistema Integrado de Información Universitaria (2017) reveal a low GR (33.2%), in addition to a high
DR and Change of Studies Rate, which stand at 35.2% and 12.3%, respectively, with special incidence
on freshmen (22.5% and 8% of DR and Change of Studies Rate in the first-year, respectively).

These low levels of retention and performance, not only generates a high psychological cost to
many young people and their families, but also an important social and economic cost that some
experts have estimated close to the .3% of the national Gross Domestic Product like in Spain
(Dolado 2010). In fact, to improve the HE effectiveness in terms of students success, several (a) pol-
itical (e.g. organization, funding and financial incentives), (b) organizational (e.g. students success
programs), and (c) classroom (e.g. student-centered active and experiential learning) measures, strat-
egies and practices have been implemented (Brint and Clotfelter 2016; Crosling, Heagney, and
Thomas 2009; Goldrick-Rab 2010; Kuh et al. 2006; Ruffalo Noel-Levitz 2015; Vossensteyn et al. 2015).

Indeed, since students success programs have been associated with students’ success, many insti-
tutions have allocated significant resources to the new students adjustment programs (Brint and
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Clotfelter 2016). These programs (a) basically focus on helping and supporting new students, facili-
tating their integration into the new social and academic environment and incorporating different
activities and resources (Kuh et al. 2006; Pascarella and Terenzini 2005; Ruffalo Noel-Levitz 2015),
(b) are usually based on explanatory models of reference like Pascarella and Terenzini (2005), or
Tinto (1993, 2012), and (c) take a variety of different forms across institutions (e.g. learning commu-
nities, tutoring, peer-tutoring, etc.) (Kuh et al. 2006; Ruffalo Noel-Levitz 2015).

Peer-tutoring is one of the more extended forms to support new students adjustment (Kuh et al.
2006; Ruffalo Noel-Levitz 2015), and it can be defined as ‘the acquisition of knowledge and skill
through active helping and supporting among status equals or matched companions, where both
tutees and tutors benefit from the transaction’ (Topping 2015, 1). These programs can vary depend-
ing on how several organizational dimensions are combined (e.g. curriculum content, contact con-
stellation, year of study, ability, role continuity, time, place, objectives, and reinforcement),
although the year of study and ability between participants (i.e. cross-year vs. same-year), contact
constellation (i.e. dyads or one-to-one vs. small groups), and role continuity (i.e. fixed vs. reciprocal)
are the most commonly used methods (Topping 2015). In addition, peer-tutoring vary enormously
regarding the curricular contents and objectives, although most of them focus on subject-specific
contents to improve formal academic achievement (Topping 2015).

In relation to effectiveness and results, Topping (2015) suggests that when peer-tutoring is
‘implemented with thoughtfulness about what form of organization best fits the target purpose,
context and population, and with reasonably high implementation integrity, results are typically
very good’ (4), although the research about his effectiveness, at least on academic performance at
undergraduate levels, ‘has not kept pace with the widespread use of tutoring’ (Holliday 2012, 21).
For example, dyadic or one-to-one cross-year fixed-role peer-tutoring have not delivered the
expected results or in the necessary magnitude, mainly because there are few rigorously controlled
studies, and it is therefore difficult to quantify its impact (Colver and Fry 2016; Holliday 2012). In this
vein, this uncertain lack of effectiveness can be attributed to several factors. First, many programs
implemented at the university level do not include any type of evaluation measures, or provide
results just on student’ participation, satisfaction, and perceptions on effectiveness of peer-tutoring
(Colver and Fry 2016). Second, most of the empirical data showing positive effects on university stu-
dents’ academic success comes from studies using qualitative designs (e.g. Chen and Liu 2011;
Mynard and Almarzouqi 2006), or pre-experimental and ex post facto research designs, such as: (a)
one-shot case study (e.g. Bryer 2012; Walker and Dancy 2007); (b) one-group pretest-postest, with
a effect size that ranges between .02 and .58 in cumulative GPA, where higher frequency of peer-
tutoring activity was associated with increasing positive differences between later and earlier GPA
(e.g. Sobral 2002); and (c) static-group, with a effect size that ranges between .02 and .88 in GPA
or students’ performance in different subjects o courses, between .38 and .58 in credits earned,
and .10 in students’ retention (e.g. Chaney 2010; Colver and Fry 2016; Cooper 2010; Hendriksen
et al. 2005; Higgins 2004; Munley, Garvey, and McConnell 2010; Reinheimer and McKenzie 2011;
Topping et al. 1996; Xu et al. 2001). And third, the quality of the scientific evidence that allows to
establish causal relationships between participation in these programs and the improvement of
adjustment and adaptation of students to university life is relatively moderate, due to limitations
in the size of the samples or the intergroup comparability (e.g. Lake 1999; Nestel and Kidd 2003).

The Peer-Tutoring Program (PTP) reported here consist of a psycho-pedagogical intervention
based on a dyadic cross-year fixed-role peer-tutoring (i.e. tutoring sessions whereby older, more
experienced students undergo a three-session tutoring training program taught by the university
academic staff), which draws upon counseling approaches and seeks to enable students to
improve their level of self-regulated learning, without focusing on subject-specific contents, in
order to increase freshmen academic and social adjustment to the university study demands, and
consequently their academic performance (see Figure 1 for logic model). The logic model exhibited
in Figure 1 is a graphic and explicit representation of the program inputs, outputs and outcomes. It

2 J. L. ARCO-TIRADO ET AL.



intends to build logical framework, that is, a common understanding of goals, processes and expec-
tations for resources. It also helps to get people to think through and understand a project.

The PTP has been implemented in two previous editions during the first semester in different degree
programs, contributing in both cases to enhance academic success among freshmen, as revealed by the
resultsof their evaluation (seeArcoandFernández2011;Arco, Fernández, andFernández2011; Fernández
and Arco 2011; Fernández et al. 2010, 2011). However, those results also showed the need to introduce
changes on some of the elements and characteristics of the program research and evaluation design,
planning and implementation like: (a) increasing the number of control variables on which the pairing
decisions are based, which has reduced Type I and Type II errors whenmaking causal inferences; (b) start-
ing the tutoring sessions at the beginning of the fall semester and continuing them throughout whole
academic year, which means increasing the ‘dosage’ of treatment, although increasing also the time
demandonboth student-tutors and freshmen; (c) aligning and summarizing to a greater extent the tutor-
ing sessions contents to theparticipatingdegreeprograms; (d) increasing the student-tutors training time
on case analysis, including establishing objectives, tasks and strategies/instructions; (e) increasing
effective monitoring activities as well as freshmen students engagement; (f) increasing the number
(and quality) of spaces available to deliver the tutoring sessions (i.e. more classrooms and meeting semi-
narswere available for tutors to implement tutoring sessions and also that those classroomsand seminars
were better equipped with more confortable and functional furniture and digital resources); (g) comp-
lement the tasks to be carried out by the student-tutors, with the tutorial action of the teaching staff of
the subjects; (h) adopting a randomized control trial design; and (i) optimizing program’s fidelity based
on a thoughtful monitoring plan. Therefore, once the changes described above were incorporated to
the program except for element (g) (due to program capacity), the PTP version 3.0 was implemented.

The purpose of this research was to test the effectiveness of the PTP 3.0 to improve the academic
performance and retention of freshmen university students. To this end, the following hypotheses were
established: (1) as a result of the PTP, there will be statistically significant improvement in the freshmen
experimental group’s Grade Point Average (GPA), Performance Rate (PR) (i.e. the coefficient of the
number of credits passed divided by the number of credits registered), and Success Rate (SR) (i.e.
the coefficient of the number of credits passed divided by the number of credits registered and com-
pleted) at the end of the fall semester, reflected in the Academic report, as compared to that of the
freshmen control group; (2) as a result of the PTP, there will be statistically significant improvement
in the freshmen experimental group’s GPA, PR and SR at the end of the spring semester, reflected in
the Academic report, as compared to that of the freshmen control group; and (3) as a result of the
PTP, there will be statistically significant improvement in the freshmen experimental group’s GPA,
PR, SR and DR in the total academic course (i.e. a combination of the fall and spring terms results

Figure 1. Peer-tutoring program logic model.

STUDIES IN HIGHER EDUCATION 3



along with another extraordinary exam period that takes place in September in the Spanish academic
system), reflected in the Academic report, as compared to that of the freshmen control group.

Method

Participants

The sample of this study consisted of 102 first year university students (i.e. freshmen). This sample was
divided into two equivalent groups. The first one, consisted of the experimental group with 51 fresh-
men, 43 women and 8 men, with an average age of 18 years (SD = .00), and a distribution by degree
program of 16 freshmen studied Pharmacy, 4 studied Economics, 24 studied Psychology, and 7
studied Business Administration and Management. The second one, consisted of the control
group with 51 freshmen, with the same distribution by degree program and sex, and the same
mean and age range as the experimental group (see Tables 1–4 for more detail).

The sampling selection was based on a non-probabilistic sampling technique, and involved the
following actions: (a) selection of the four degree programs; (b) implementation of the dissemination
plan, that is, 12 group dissemination sessions with the freshmen students, in their respective class-
rooms, where they were informed about the conditions and benefits of the program, at the same
time that they were invited to participate in the program; (c) implementation of the recruitment
plan, with a total of 269 freshmen students voluntarily registered in the program, after signing the
Contract agreement (i.e. rights and obligations), filling out a Participant questionnaire (i.e. demo-
graphic and academic information), the Social Skills Scale (SSS) (Gismero 2000), and the Motivated
Strategies for Learning Questionnaire (MSLQ) (Pintrich et al. 1991), in addition to providing a copy
of their Academic report; and (d) final sample selection.

Out of the 269 freshmen who initially volunteered a total of 83 pairs (N = 166) were created with 103
freshmen finally discarded due to the lack of an appropriate match. Pairs were sorted and matched
according to two set of control variables (Ato, López, and Benavente 2013), usually associated with aca-
demic success or failure (Barbera et al. 2017; Chen 2012; Fong et al. 2017; Kuh et al. 2006; Laskey and
Hetzel 2011; Pascarella and Terenzini 2005; Richardson, Abraham, and Bond 2012; Tinto 1993, 2012; Vos-
sensteynet al. 2015): (a) academic: degreeprogram,programyear, group, subjects andnumberof credits
registered, type of upper secondary education track, number of times that has taken the university
entrance exam, place of choice of the degree program in the pre-enrolment, GPA obtained in upper sec-
ondary school, GPA obtained in university entrance exam, GPA of access to the university, dropout and
change of previous studies, number of previous retakes, level of social skills, level of learning strategies
and motivation, and level of commitment; and (b) demographic: age, sex, marital status, nationality,
employment status, people sharing the household, socioeconomic status, and source of studies funding.

Table 1. Experimental and control groups equivalence on socio-demographic control variables.

Control variable
Experimental group Control group Total

N N N

Age (Average) 18 18 18
Program year
Freshmen 51 51 102
Number of times that has taken the university entrance exam
One 51 51 102
Change of previous studies 0 0 0
Number of previous retakes 0 0 0
Dropout of previous studies 0 0 0
Nationality
Spanish 51 51 102
Marital status
Single 51 51 102
Employment status
Don’t work 51 51 102
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The minimum required total sample size for PTP 3.0 was previously calculated (N = 102), as we
report later on the statistical analysis session, which forced us to discard 32 pairs due to the
limited number of student-tutors available (N = 50).

Materials

Academic report. Original copy of the academic report provided by the corresponding University
Office in the following academic year to the implementation of PTP.

Procedure

The methodological design adopted for the different hypotheses of this study was an experimental
design of randomized blocks with concomitant variables (Ato, López, and Benavente 2013).

Table 2. Experimental and control groups equivalence on academic control variables.

Control variable

Experimental
group Control group Total

N % N % N %

Degree program
Pharmacy 16 31.38 16 31.38 32 31.38
Economics 4 7.84 4 7.84 8 7.84
Psychology 24 47.06 24 47.06 48 47.06
Business Administration and Management 7 13.72 7 13.72 14 13.72
Group
Morning 40 78.40 40 78.40 80 78.40
Afternoon 11 21.60 11 21.60 22 21.60
Place of choice of the degree program in pre-enrolment
First 46 90.20 46 90.20 92 90.20
Second 3 5.90 3 5.90 6 5.90
Third 2 3.90 2 3.90 4 3.90
Type of upper secondary education track
Technology 23 45.10 23 45.10 46 45.10
Humanities and Social Science 28 54.90 28 54.90 56 54.90
Sex
Men 8 15.70 8 15.70 16 15.70
Woman 43 84.30 43 84.30 86 84.30

Table 3. Experimental and control groups equivalence: Anova and Mann-Whitney U tests.

Control variable / Group N M SD F U p d

Number of credits registered
Experimental group 51 62.93 4.04 – 1300.50 1.00 .00
Control group 51 62.93 4.04
GPA obtained in upper secondary school
Experimental group 51 7.78 .81 – 955.50 .78 .02
Control group 51 7.76 .86
GPA obtained in university entrance exam
Experimental group 51 6.79 .93 – 445.00 .28 .03
Control group 51 6.82 .87
GPA of access to the university
Experimental group 51 7.42 .72 – 1292.00 .95 .01
Control group 51 7.41 .74
Level of commitment
Experimental group 51 8.52 1.13 – 1116.50 .27 .01
Control group 51 8.51 1.46
Level of learning strategies and motivation
Experimental group 51 5.00 .77 – 1279.50 .89 .13
Control group 51 4.90 .73
Level of social skills
Experimental group 51 83.43 17.55 .00 – .98 .00
Control group 51 83.36 15.46

STUDIES IN HIGHER EDUCATION 5



Once the freshmen’ pairs were established, each member of each pair was randomly assigned to
either the experimental group or the control group. Afterwards, it was confirmed that experimental
and control groups were equivalent on the pre-established control variables, with some of them
showing the same value (see Table 1), others showing the same proportion in both groups (see
Table 2), while for the rest of the control variables analysis did not reveal significant statistical differ-
ences between both groups (see Tables 3 and 4), thus establishing their equivalence. Then, the
researchers contacted each member of the control group to inform them that they had not been
selected to participate in the program, although they would remain on the waiting list.

In parallel to the sampling process, the student-tutors selection process was implemented. A total
of 20 group sessions were held to disseminate the programs among senior and doctoral students,
requesting their voluntary participation, although at the end of the program, tutors were awarded
by the Faculty with the equivalent to 6 credit hours. A total of 141 senior and doctoral students volun-
tarily enrolled in the program, and 50 were selected as student-tutors according to the following cri-
teria: (a) having a GPA higher than 7 points (in a scale from 0 to 10); (b) scoring 30 points or higher in
the scales on MSLQ (Pintrich et al. 1991) and the SSS (Gismero 2000); (c) demonstrating interest and
time availability; (d) attending the three PTP 3.0 training sessions; and (e) passing the practical PTP 3.0
training tests.

As mentioned above, the student-tutors had to undergo a three-sessions training program: (a)
session 1: introduction of the program staff, participants, and the training plan, justification of the
program, and difficulties and problems of academic and social adjustment of the freshmen, causal
variables and intervention measures (Arco et al. 2009); (b) session 2: use of the Working notebook
(i.e. study protocol: a set of materials in which each of the tutoring sessions was presented in a struc-
tured manner) (see Arco et al. 2009; Fernández and Arco 2009a, 2009b), and implementation of the
tasks of the first tutoring session; and (c) session 3: performance of the freshmen’ needs assessment
(i.e. instructions on how to elaborate and to analyze a self-report instrument) setting objectives, strat-
egies and tasks (Arco et al. 2009; Fernández and Arco 2009a, 2009b), and analysis of potential conflicts
or unexpected situations of tutoring sessions.

Finally, the matching of the freshmen in the experimental group or tutees with their respective
student-tutors (of the 50 student-tutors, one agreed to tutor two freshmen) was done considering
their equivalence on degree program and time availability.

The tutoring sessions were held during the whole academic year in one-to-one cross-year fixed-
role, and a 90-minute tutoring weekly session delivered at a specific place and time. Thus, student-
tutors implemented a total of 20 tutoring sessions for tutee. These sessions, were structured and
sequenced in the Working notebooks with the purpose of facilitating the student-tutors implemen-
tation and following up tasks as well as the application of the monitoring plan (see Arco et al. 2009;

Table 4. Experimental and control groups equivalence: chi-squared.

Control variable Experimental group Control group Total χ2 p

People sharing the household
Dormitory 14 12 26 .21 .98
Family 17 18 35
Friends 19 20 39
Other relatives 1 1 2
Socioeconomic status
Low 1 0 1 2.06 .56
Low/medium 9 6 15
Medium 37 42 79
Medium/high 4 3 7
High 0 0 0
Source of studies funding
Family 22 21 43 .04 .84
Scholarship 28 29 57
Others 1 1 2

6 J. L. ARCO-TIRADO ET AL.



Fernández and Arco 2009a, 2009b). Furthermore, the student-tutors had to describe and adapt
certain activities to the tutees’ characteristics, needs, and progress, which gave them higher level
of responsibility and control during these sessions (Topping 2015).

In this line, in order to work with dispositional and supportive learning strategies, the student-tutor
and tutee carried out the following tasks during tutoring session 1: (a) introduction to each other and
Faculty guided tour; (b) filling in the Working notebooks with contact data, academic information (e.g.
courses, exams, etc.), and schedules and places of tutoring sessions; (c) reading and making comments
on their respective rights and obligations; (d) description of university services; (e) realization of a brief
description of what has been learned in that session; and (f) assignment of tasks to the tutee for the
next session (i.e. completing the self-reported instrument). Tutoring session 2 focused on the metacog-
nitive strategies of planning and regulation: review of pending tasks, customization of the functional
analysis of those variables included in the Working notebooks that potentially were hindering their aca-
demic performance, tutee’ needs assessment (i.e. analyzing the self-report instrument) as well as the
selection, recording and graphic representation of relevant variables that affect academic performance:
sleep hours, distinguishing between study activities that ‘hurt’ in the sense that they are more cogni-
tively demanding versus those that do not ‘hurt’, and leisure hours), establishment of objectives, strat-
egies and tasks in connection with the environmental conditions of study and time available (i.e.
analysis and changes in study conditions, analysis of academic tasks, preparation of weekly study
plan and establishment of rewards, taking as reference the information provided in the Working note-
books), and completion of a brief description of what was learned and identification of tasks for the
next session (i.e. implementation of the weekly study plan and registration of its degree of compliance).
In tutoring session 3 student-tutor and tutee had to focus on: reviewing the degree of compliance of
the weekly study plan, including the graphical representation of those key variables reflecting potential
procrastination behaviors (i.e. making adjustments in the weekly study plan and self-administration of
rewards based on the information provided in the Working notebooks), brief description of what was
learned in that tutoring session and assignment of new tasks for the next session (i.e. the new weekly
study plan reducing the gap observed between actual engagement and behaviors and expectations).

The rest of the sessions followed the structure and contents of the tutoring session 3 to cover up pro-
gressively all contents included in the Working notebooks, such as: (a) healthy habits: sleeping habits in
session4andeatinghabits in session5; (b) cognitive strategiesof rehearsal, organizationandelaboration:
skills for searchingandmanaging scientific literature in sessions6 and12, rehearsal strategies in session7,
and connecting and processing information techniques in sessions 13, 14 and 15; and (c) dispositional
and support strategies: reduction of anxiety to speak in public in sessions 16 and 17. However, the
three sessions previous to the end of the fall and spring semesters (i.e. 8, 9 and 10, and 18, 19 and 20,
respectively) focused more intensively on the following issues: (a) increasing engagement and
implementation of the weekly study plan, particularly class attendance, meals, and sleep hours; (b)
increasing rehearsals, including simulationsof examconditions; and (c) prioritizingobjectives in a realistic
andpragmaticway avoiding short terms analysis. In addition, the first session of the second semester (i.e.
session 11), was aimed at analyzing the academic outcomes and their attributions to such results.

At the same time, as mentioned before, the monitoring plan to warranty the program fidelity was
implemented. In this regard, 3 individual follow-up sessions were held between the program staff and
each one of the student-tutors after completing tutoring sessions 2, 5 and 15, and 2-group sessions
follow-up after conducting the tutoring sessions 10 and 20. The individual follow-up sessions consisted
of reviewing the information contained and previously registered by student-tutors in the Working
notebooks. As for the group sessions, they were devoted to assessing overall participation as well as
those more frequent challenges posed by the tutoring sessions implementation.

Statistical analysis

The power analysis and sample size were calculated considering the expected effect size (.50), the
associated probability (.05) and the desired levels of statistical power (.80) (Soper 2018).
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Furthermore, after applying Kolmogorov-Smirnov to check for normal distribution, parametric and
non-parametric analyses were performed on certain control variables (see Tables 3 and 4): (a) ANOVA:
level of social skills; (b) Mann-Whitney U tests: number of credits registered, GPA obtained in upper
secondary school, GPA obtained in university entrance exam, GPA of access to the university, level of
commitment, and level of learning strategies and motivation; and (c) Chi-squared: people sharing the
household, socioeconomic status, and source of studies funding.

Additionally, the data for the different hypotheses were analyzed through the U of Mann-Whitney
and value d of Cohen, after applying Kolmogorov-Smirnov to check for normal distribution. Finally,
the familywise error rate, resulting from the multiple comparison problem, was controlled with Bon-
ferroni correction.

Results

Tests of the three hypotheses were conducted using Bonferroni adjusted alpha levels of .017 per test
(.05/3).

Pertaining to the hypothesis 1, after obtaining a non-normal distribution from the Kolmogorov-
Smirnov test on academic performance indicators, the U of Mann-Whitney analyses for the exper-
imental group on academic performance yielded statistically significant differences at the end of
the fall semester as compared to the results obtained by the control group (Table 5).

With regard to hypothesis 2, again, the Kolmogorov-Smirnov test corroborated a non-normal dis-
tribution on academic performance indicators at the end of the spring semester. Next, the U of Mann-

Table 5. Intergroup (experimental vs. control) comparisons of Freshmen’s academic performance.

Semester / Variable / Group N M SD U p d

Fall
PR
Experimental group 51 .94 .16 974.50 .00* .57
Control group 51 .81 .28

SR
Experimental group 51 .94 .15 1023.00 .01* .53
Control group 51 .82 .28

GPA
Experimental group 51 7.38 1.43 812.00 .00* .68
Control group 51 6.26 1.82

Spring
PR
Experimental group 51 .80 .26 861.50 .00* .66
Control group 51 .60 .34

SR
Experimental group 51 .86 .21 898.00 .00* .65
Control group 51 .68 .33

GPA
Experimental group 51 6.27 1.97 722.50 .00** .82
Control group 51 4.61 2.03

Total academic course
PR
Experimental group 51 .83 .23 809.50 .00** .73
Control group 51 .63 .31

SR
Experimental group 51 .89 .18 834.50 .00* .71
Control group 51 .74 .24

DR
Experimental group 51 .02 .14 1249.50 .31 .20
Control group 51 .06 .24

GPA
Experimental group 51 6.70 1.58 700.00 .00** .80
Control group 51 5.33 1.83

*p < .017, **p < .001.
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Whitney test showed statistically significant differences in favor of the experimental group on GPA,
PR and SR at the end of the spring semester (Table 5).

Finally, as to hypothesis 3 is concerned, after obtaining a non-normal distribution from the Kolmo-
gorov-Smirnov test on academic performance indicators, the U of Mann-Whitney test indicated
statistically significant differences in favor of the experimental group on GPA (U = 700.00, p < .001),
PR (U = 809.50, p < .001), and SR (U = 834.50, p < .017) at the end of the academic course (Table 5).

Discussion

The present study intends to proof the supplemental capacity of the PTP 3.0 to improve students’
academic performance compared to previous editions (Arco and Fernández 2011; Arco, Fernández,
and Fernández 2011; Fernández and Arco 2011; Fernández et al. 2010, 2011). Therefore, considering
the results obtained, the following conclusions can be established: (1) the PTP 3.0 had a statistically
significant impact on freshmen’s academic performance at the end of fall and spring semesters,
therefore, we fail to reject hypotheses 1 and 2; and (2) there was a statistically significant difference
between the freshmen’s experimental and control groups in academic performance in the total aca-
demic course, except for the DR, therefore, hypothesis 3 can be partially rejected.

In spite of the rather conservative Bonferroni correction, the results above based on statistical sig-
nificance clearly show that participating in the PTP 3.0 has a positive and statistically significant effect
on most of the key high-quality outcomes for freshmen. However, specialized literature recommends
testing the hypothesis not only considering the probability and statistical significance values
(Ledesma, Macbeth, and Cortada 2008); but, also, and perhaps more importantly, on the basis of
effect size (Cohen 1988). In this sense, the values of the effect size show moderate effects in most
of the established academic performance indicators, which means that the intergroup differences
that have been generated in these indicators can be detected by simple observation (Coe 2002).
In fact, the values of the effect size reveal that a hypothetical member of the experimental group
has 69%–79% chances of reaching a higher score than any hypothetical member of the control
group. Furthermore, these moderate effects do not question whatsoever the importance and contri-
bution of this applied research, basically because in educational research effect sizes tend to be much
smaller than in other disciplines, and values around .30 are considered of an important practical rel-
evance (Hattie 2009; Valentine and Cooper 2003). Also, Coe (2002) states that a change higher than
.10 in variables such as academic performance can be important if the intervention does not involve a
high cost, as is the case.

In sum, these results confirm the effectiveness of the PTP 3.0 to increase the academic perform-
ance among freshmen, demonstrating a higher impact compared to previous editions (Arco and Fer-
nández 2011; Arco, Fernández, and Fernández 2011; Fernández and Arco 2011; Fernández et al. 2010,
2011), and even other similar programs developed over the last two decades (e.g. Chaney 2010;
Colver and Fry 2016; Griffin and Griffin 1997; Lake 1999; Nestel and Kidd 2003; Topping et al. 1996;
Xu et al. 2001). Although some program changes, like starting the tutoring sessions at the beginning
of the fall semester and continuing them throughout the whole academic year, aligning and summar-
izing to a greater extent the tutoring sessions contents to the participating degree programs, and
increasing the student-tutors training time on case analysis, appear to be responsible for the signifi-
cant results accomplished, those are pending to be confirmed by further (qualitative) evaluations.

Nevertheless, some of these results have to be taken with caution. Firstly, in relation to potential
sample selection bias, this program’s research design controls for students motivation (i.e. sampling
was based on volunteering) and other control variables (e.g. socioeconomic status or number of
credits registered), which makes this program suitable only for those students willing to benefit
from supplemental academic support (e.g. non-traditional students). However, as Brint and Clotfelter
(2016) point, the problem with those students at risk of failure and dropout, who do not sign up for
this type of programs awaits solution. In this view, improving enrollment services and policies for
those alternative groups could become another effective strategy to reverse the trends mentioned
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in the introduction. In any case, including more representative samples that improves generalizability
prognosis and translate into more convincing evidence of these programs impact across students
with different motivational profiles, entails higher financial resources, as Bettinger and Baker
(2014) also recognize. Further analyses of potential confounds related to the volunteer sample selec-
tion bias by comparing our data with those of the general population were not possible because of
accessibility problems.

Secondly, with respect to the potential clustering effects, even Randomized Control Trials (RCT)
where individuals are randomized are not immune to clustering effects (Flight et al. 2016).
However, it is realistic to assume in our case that variations in average freshmen outcome do not
result from the student-tutors competence and/or experience, because (a) the student-tutors selec-
tion was based on a specific and objective clearly defined set of characteristics, (b) they were trained
in the use of the Working notebook (i.e. study protocol), and (c) program staff carried out an exhaus-
tive monitoring plan to warranty the program fidelity. This argument aligns with that of Roberts and
Roberts (2005) who say, ‘training or standardization of treatment through the use of protocols could
result in a more homogeneous outcome’ (153).

Finally, although at smaller scale compared to previous editions of the program, certain non-desir-
able and non-allowed behaviors (i.e. lack of punctuality, last minute tutoring hour changes, attend-
ance to tutorial sessions without the necessary materials, and not completing the tasks assigned)
showed by 6 tutees in the first three tutoring sessions translated into some delays in the process
of integrating metacognitive strategies of planning and regulation in the self-regulation process.

In order to develop more robust impact evaluation in the future the following program’s charac-
teristics should be modified: (a) the size and representativeness of the sample (e.g. selection based
not only on self-selection, or sex proportion in the sample and that of participants degree programs);
(b) the quality of the RCT (e.g. increasing the number of control variables to pairing up freshmen); (c)
further identification of potential confounds (e.g. non-cognitive skills like grit, academic self-concept
or resilience); and/or (d) the refinement of those elements of the program that remain unchanged
(e.g. review of the criteria to access and remains).

Likewise, it would be necessary to evaluate the medium and long-term effects of the program, due
to the lack of studies focusing on this type of evidences and the criticisms and challenges affecting
this type of interventions (Arco and Fernández 2002).

Conclusions

The result obtained with this study contributes to enlarge the body of evidences supporting peer-
tutoring programs as an effective and sustainable solution to HE productivity problems, particularly
those affecting freshmen students. As Holliday (2012) points, a better balance between effectiveness
and widespread use of peer-tutoring programs was needed.

The quality of the evidence provided stems from the statistical significance and moderate effect
size based on an experimental design (Slavin 2017), which, with caution, allows establishing causal
relationships between participation in these programs and the improvement of adjustment and
adaptation of students to university life as authors like Colver and Fry (2016) claim.

The added value of this program lays on its contribution and innovation to refine and proof key
implementation strategies and materials to warrant program fidelity. Therefore, although simply
offering these programs does not guarantee improved students performance as Kuh et al. (2006)
state, this program can contribute in Spain, and internationally, to the advancement of international
standards and guidelines on monitoring the progress and results of university students, as well as
acting on these results, embedded in the Bologna process and the European HE Area and targeted
by the European Association for Quality Assurance in HE (2015).

Although more proactive high-quality services related to enrollment policies, career guidance
and/or counseling should be adopted by HE institutions, this study demonstrates, in the meanwhile,
that we have the knowledge and the capacity (at a very low cost) to prevent performance and
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dropout problems affecting millions of freshmen students. If dissemination and adoption challenges
affecting this type of programs are eventually overcome, HE Institutions could save millions of Euros
of public money, which is very important in a context of persistent economic scarcity, as Dolado
(2010) remarks.

At the same time, more sophisticated research and evaluation designs (i.e. cluster RCT) capable of
accommodating the nested complexity of research conditions and needs are necessary in order to
increase the quality of the evidences available for institutional decision makers to adopt and scale
up this type of programs.
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