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Original Research

Introduction

The effects of peer tutoring in Mathematics have been docu-
mented during more than four decades. The original research 
by Harris and Sherman (1973) and Fogarty and Wang (1982) 
was followed by hundreds of studies in the field. The last 
studies in the field conclude that students’ interactions dur-
ing peer tutoring have positive significant effects on stu-
dents’ mathematics learning (Alegre et al., 2019c; Gamlem, 
2019). Several literature reviews and meta-analysis have 
documented the academic benefits of this methodology 
from Preschool to Higher Education (Britz, 1989; Morano 
& Riccomini, 2017; Robinson et al., 2005; Rohrbeck et al., 
2003). Peer tutoring has been considered to report similar 
academic benefits across these educational levels (Bowman-
Perrott et al., 2013; Ritter et al., 2009). Nevertheless, recent 
literature reviews and meta-analysis state that Peer Tutoring 
in Mathematics is more effective primary or elementary 
education (ages 7–12 years) than in secondary education or 
middle school and high school (ages 13–18 years) from an 
academic perspective (Alegre-Ansuategui et al., 2018). The 
conclusions of these recent articles open new fields of 

research, as the superiority of this methodology in Primary 
over Secondary Education has not been thoroughly exam-
ined before. Although the effect sizes reported in all the 
above-mentioned studies are mostly moderate for both edu-
cational levels, effect sizes in Primary Education look some-
what larger than those in Secondary Education. In fact, 
Leung (2019a) states that future research is needed to 
address the differences between these two educational lev-
els regarding peer tutoring. Moreover according to several 
authors, the absence of research in which the effects of peer 
tutoring are compared within these two educational levels is 
notorious (Hoogeveen & van Gelderen, 2018; Schwab, 
2018). Hence, given the promising results of this way of 
instruction in Mathematics, it seems interesting to deter-
mine if it is more effective for Primary than Secondary 
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Education in Mathematics. Besides, several authors such as 
Brown et al. (2019), Henderson Pinter et al. (2018), and 
Myers et al. (2020) state that, to improve academically in 
mathematics, it is crucial to research on instructional prac-
tices in different educational levels that foster students par-
ticipation during their learning. In this research primary 
(first and fourth graders) and secondary (seventh and ninth 
graders) students’ mathematics achievement is analyzed 
before and after carrying out an identical peer tutoring pro-
gram. The main objective was to identify any possible dif-
ferences in the academic outcome for Primary and Secondary 
Education. The design of the research was quasi-experimen-
tal with pretest–posttest without control group. Calculations 
of parametric tests and effect sizes were performed so that 
the impact of the methodology on students’ mathematics 
achievement could be quantified.

Theoretical Framework

Flores and Duran (2013) state that most of the times students 
like the idea of receiving help from their peers during learn-
ing processes. Peer tutors acquire or have acquired the same 
academic contents as their peers, so they really know the dif-
ficulties their peers may experience when learning them. 
Sharing cultural and linguistic references, using a more 
direct speech and confidence between them are other factors 
that should also be considered as stated by these researchers. 
Different definitions of peer tutoring have been used along 
the years. Topping (2009) defined peer tutoring as “people 
from similar social groupings, who are not professional 
teachers, helping each other to learn and learning themselves 
by teaching.” Usually, classmates with higher ability or 
knowledge act as tutors during this process. So, there are stu-
dents who support and help (tutors) and others who receive 
that help and support (tutees). Cooperation in pairs is a must 
in this methodology. Hence, a professional plans an asym-
metric learning relationship with their students sharing one 
goal: the acquisition of a curricular content (Yang et al., 
2016). For all above mentioned, it can be considered as a 
methodology that promotes collaborative learning and fos-
ters inclusion in the classroom (Miravet et al., 2013). Peer 
tutoring is considered to report benefits not only on students’ 
academic achievement (DuPaul et al., 1998; Ryan et al., 
2004) but also on psychological, behavioral and attitudinal 
variables (Fantuzzo et al., 1995; Flores and Duran, 2013; B. 
W. Griffin & Griffin, 1997; M. M. Griffin & Griffin, 1998). 
Hence, it can be considered as a methodology that has mul-
tiple benefits for the students.

Different types of peer tutoring may be defined mainly 
depending on two factors: students’ ages and students’ roles 
during peer tutoring. Considering students’ age, two types of 
peer tutoring may be implemented: cross-age and same-age 
tutoring (Alegre et al., 2019b). Considering students’ roles, 
two categories of tutoring may be defined: reciprocal and 
fixed peer tutoring (Miravet, 2015).

In same-age tutoring students belong to the same school 
grade level. On the contrary, in cross-age tutoring, students 
belong to different grade levels and sometimes even distinct 
educational levels. In fact, it is quite frequent to read cross-age 
peer tutoring experiences in which tutors from higher educa-
tional levels help tutees from lower educational levels 
(Kalkowski, 1995). Although researchers such as Hartup 
(1976) and Scruggs and Osguthorpe (1986) highlight that 
tutees improve the most when older tutors help them, the supe-
riority of cross-age over same-age tutoring has yet to be proved. 
Topping et al. (2004) state that using older tutors guarantees the 
success of the experience and they recommend an age gap of at 
least two years between tutors and tutees. Vogelwiesche et al. 
(2006) reported that participants in this type of experiences 
lean toward cross over same-age tutoring. However, Rekrut 
(1994) and Sheldon (2001) concluded that results for same 
and cross-age tutoring were very similar. Moreover, previous 
meta-analysis and literature reviews have not shown important 
differences between them (Stenhoff & Lignugaris/Kraft, 2007; 
Topping, 1996). Apart from that, authors such as Cohen (1986) 
and Ramani et al. (2016) state that same-age tutoring is easier 
to implement than cross-age from an organizational perspec-
tive. They support their statement by affirming that same-age 
tutoring experiences most of the times are carried out within 
the same classroom. Then, the extra organizational problems 
that take place during cross-age tutoring do not arise in same-
age tutoring.

In terms of roles of the participants, fixed tutoring is often 
regarded as the most frequently implemented tutoring type 
(Miravet et al., 2013). In fixed tutoring, students do not 
switch roles and keep being tutors or tutees from the begin-
ning to the end of the program. For many researchers and 
practitioners in the field, this type looks as it is logical that 
the most skilled students tutor their less skilled peers 
(Falchikov, 2001; Walker et al., 2009). On the contrary, dur-
ing reciprocal peer tutoring students switch roles (Pigott 
et al., 1986). Previous studies in the field state that, from a 
psychological perspective, reciprocal tutoring is better than 
fixed tutoring (Miravet et al., 2014). Mathematics self-con-
cept and mathematics attitude seem to benefit more from the 
role exchange that takes place during reciprocal tutoring 
(Cheng & Ku, 2009; Fantuzzo et al., 1989; Moliner & 
Alegre, 2020; Sutherland & Snyder, 2007). No previous lit-
erature reviews or meta-analysis have shown significant dif-
ferences between both types in the academic achievement 
variables (Leung, 2015, 2019b).

Recently, the academic achievement variable has been 
thoroughly studied for peer tutoring in Mathematics in sev-
eral meta-analysis and literature reviews (Leung, 2015; 
Moeyaert et al., 2019; Zeneli et al., 2016). In these reviews 
and meta-analysis effect sizes are most of the times larger for 
Primary Education than for Secondary Education. In this 
sense, the meta-analysis performed by Alegre-Ansuategui 
et al. (2018) concluded that educational level may act as a 
significant moderator in this type of experiences and reported 
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larger effect sizes for Primary Education experiences than 
those for Secondary Education. Cohen (1986) stated that 
peer tutoring academic outcomes may differ significantly 
across ages. As Lodico et al. (2010) suggest, comparison in 
educational methodologies should take place in as similar 
settings as possible (same type of students, same type of 
tutoring, etc.). These reviews and meta-analysis include doz-
ens of studies with each of them being implemented under 
different conditions (types of tutoring, structuration of the 
pairs, tutors’ achievement, etc.). The authors of this manu-
script were not able to find previous research in which the 
impact of peer tutoring in Mathematics in Primary and 
Secondary Education under similar settings.

Hence, given the potentiality of this methodology in 
Mathematics and the reported differences in effect sizes 
across different studies, a comparison between primary and 
secondary education is needed. In this sense, it is necessary to 
implement peer tutoring in as similar conditions as possible in 
both educational levels. In this way, differences between the 
academic outcomes for each of the levels may be examined in 
a more precise way, that is, without other factors except for 
the educational level influencing the final outcome. In this 
research, focus was on Mathematics subject given the previ-
ous promising results in the field and the fact that it may be 
the most important subject in the curricula as other subjects 
such as Physics, Chemistry, Technology, Biology, or Science 
are strongly linked with Mathematics. The main motivation 
of this research is to quantify the effect of peer tutoring in 
Mathematics in Primary and Secondary Education under sim-
ilar settings. This way, no differences in organizational set-
tings will influence the effects of the intervention and a more 
accurate comparison will be possible. Same-age and fixed 
peer tutoring is implemented and the students’ academic 
achievement in Mathematics is analyzed.

Materials and Method

Research Design

The design of this study was quasi-experimental with pre-
test–posttest without control group (Morris, 2008). Using a 
control group is highly recommended by Leung (2015) in 
these type of experiences. Nevertheless, as Gersten et al. 
(2005) state, research in education may be complex due to 
organizational and ethical issues. In the case of this study, it 
was not possible to have a control group due to legal issues 
concerning the experiment. Comparisons between experi-
mental and other groups in the same schools were not allowed 
by some of the schools’ principals. Hence, the inclusion of 
the control group was not possible for this research.

Sample Access

Convenience sampling, that is, nonprobability sampling 
in which the sample is drawn from that part of the 

population that is close to hand, was used in this research 
(Etikan et al., 2016) as they were selected for two main 
reasons: because they were conveniently available to the 
researchers and because there was an authorization by the 
institutions and parents in charge of the participants to 
perform this research. Moreover, one of the authors of this 
study coordinated the peer tutoring actions at two schools 
while serving as instructor at one of the middle schools. 
The teacher had already performed several peer tutoring 
studies. In this sense, the previous knowledge of the 
teacher made easy the development of the peer tutoring 
intervention.

Participants

First- and fourth-grade students from two public schools 
and seventh- and ninth-grade students belonging to a public 
middle-school, all of them in the Valencian Community 
(Spain), participated in the study. As stated in the previous 
section, the sample was limited to Spanish students due to 
availability and legal issues. Although 94 students were 
taking these grades, five of them were excluded from the 
study due to the fact that they did not attend to school too 
many days. Hence, only 89 students participated in the pro-
gram. In this sense, the fact that previous authorization by 
the parents in charge of the students was needed limited the 
sample size significantly. 49 were girls and 40 were boys 
and they were distributed in the following way: 22 students 
for first grade (6–7 years old), 18 students for fourth grade 
(9–10 years old), 24 students for seventh grade (12–13 
years old), and 25 students for ninth grade (14–15 years 
old). A total of 40 students from first and fourth grades con-
stituted the sample for Primary Education and 49 students 
for seventh and ninth grades constituted the sample for 
Secondary Education. Although the desired sample size for 
generalizing studies is greater than the 89 students in this 
research, according to Maas and Hox (2005) only small 
sample sizes, that is, samples of 50 subjects or less, pro-
duces biased estimates of standard errors. Dong and 
Maynard’s software was used for the calculation of the 
required sample size and also for estimating the minimum 
value of effect sizes that could be detected (Dong & 
Maynard, 2013). For a quasi-experimental pretest–posttest 
single group design with a type I error of .05, a statistical 
power of .8, a sample proportion assigned to experimental 
conditions of .5 and considering that the minimum effect 
size that could be detected was 0.45 the software indicated 
a minimum required sample size of 80 individuals. The 
effect size value of 0.45 was selected as authors such as 
Lipsey (1990) state that this is the required minimum value 
to consider that a treatment has produced a medium effect 
size. Hence, although the sample size may not be sufficient 
to generalize the results of this study (Tipton & Olsen, 
2018), it still may be worth to conduct the study for the 
above-mentioned reasons.
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Mathematics Contents

The mathematics contents that students worked with during 
the intervention were taught during the first 2 weeks of the 
second term of first, fourth, seventh, and ninth grade levels 
of mathematics. During the second term, first graders per-
form basic exercises with addition and subtraction (one fig-
ure). Meanwhile, fourth graders work with length, capacity, 
and mass. Seventh graders start with algebra with basic first-
degree equations. Ninth graders work advanced algebra con-
tents such as polynomial decomposition (Ruffini’s rule) or 
multiplication and division of polynomials.

Development of the Peer Tutoring Program

Before the implementation of the peer tutoring program, that 
is, the first school trimester, teachers for each grade used tra-
ditional teaching methods, whereas during the second term, 
the teacher’s lessons were completed with peer tutoring. 
Fixed and same-age tutoring was employed. Same-age tutor-
ing was chosen over cross-age tutoring due to organizational 
issues. Moreover, reciprocal peer tutoring requires a previ-
ous knowledge by researchers on the students’ capacities in 
Mathematics. As researchers lacked that knowledge regard-
ing first- and fourth-grade participants, fixed peer tutoring 
was chosen over reciprocal peer tutoring.

Organization and Scheduling

The peer tutoring intervention was designed to last 24 ses-
sions for each course. All of these sessions were held during 
the second trimester of the school year (December to March). 
During 12 weeks, peer tutoring sessions were held twice a 
week on Monday and Wednesday. Interactions between 
peers lasted about 20 min. The whole program was imple-
mented during school-time hours. The scheduling was pro-
grammed taking into account the implications for practice 
given by Stevens et al. (2018).

Selection of Peers

To select the peers and assign each student a role (tutor or 
tutee), recommendations by Topping and Ehly (2001) were 
followed. Hence, tutors were selected taking into account 
their previous mathematics grades. To this purpose, a list in 
which students for each course were included was divided 
into two sections considering to their first-term mathematics 
scores. Students in the first section acted as tutors (most pro-
ficient students in Mathematics) and the second half played 
the role of tutees (least proficient students in Mathematics). 
After that, the tutor at the top of the section was paired with 
the tutee at the top of the other section. Then, the second 
tutor of the first section and the second tutee of the second 
section were paired and so on until there were no more stu-
dents to pair. This way the grade difference between tutors 

and tutees is minimized (Campbell, 2019). In ninth grade, as 
there were 25 students in one class (odd number), the student 
placed at the top of the list played the role of all-rounder tutor 
(Ballester & Miravet, 2015).

Materials and Resources

Students worked with the same type of materials before, dur-
ing, and after the intervention. Materials included work-
sheets provided by the teacher and the textbook for each 
grade level. One worksheet was handed out to each student at 
the begging of every peer tutoring session. Each of these 
worksheets included two exercises in the case of first and 
fourth grades and an exercise and a problem in the case of 
seventh and ninth grades. Mathematics problems were not 
included in the worksheets of primary education students as 
it might have been really complex for most of them given 
that they must read and comprehend the sentence of the 
problem, identify the question, and create and solve a numer-
ical procedure (Chan & Wong, 2019). The level of difficulty 
for the exercises and problems were different depending on 
the worksheet and students’ academic grade. If a pair of stu-
dents finished way earlier than their peers, they were given 
extra exercises to do.

Classroom Dynamic

At the beginning of each session, the same worksheet was 
given to all students in the same grade level. First, students 
had to work alone. They were given 6 min to finish the first 
exercise. Later, they had 8 min to help themselves in pairs 
(peer tutoring). After that, they had to finish the second exer-
cise or problem in 8 min. Finally, 8 more minutes were dedi-
cated to the last peer tutoring interaction between pairs.

Instruments Employed to Collect Information

Participants’ first trimester (term) and second trimester 
marks in mathematics were used to measure students’ aca-
demic achievement. So, their marks in the first term (tradi-
tional teaching) were used as a pretest and their marks in the 
second term (peer tutoring implementation) were used as a 
posttest. Students in all courses took three different exams 
during each term. Their average score of the three exams, 
that is, the numerical grade from 0 to 10 for the first term was 
their final pretest score and the average of their three exams 
of the second term was their final posttest score.

Data Analysis

All quantitative data in this research were analyzed by 
means of SPSS 25.0 software. Averages, percentages, stan-
dard deviations, and increments (posttest minus pretest) 
were included as descriptive data. For the inferential statis-
tical analysis, Student’s t-test was used to detect significant 
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differences between the pretest and the posttest. These 
tests were performed by courses, educational levels (first- 
and fourth-grade scores serving as Primary Education and 
seventh- and ninth-grade scores serving as Secondary 
Education) and globally (Laird, 1983). Besides, analysis of 
variance (ANOVA) were also used to detect significant 
differences in the marks increment of the four courses (Gu, 
2013). A post hoc analysis was run using Scheffe’s test 
(MacDonald & Gardner, 2000). As Debelak and Koller 
(2019) state, several requirements must be fulfilled before 
using parametric methods in a study. To this purpose, a 
Kolmogorov–Smirnoff test was conducted using the pretest 
scores to ensure that students’ scores followed a normal dis-
tribution. Further requirements as using continuous scales 
for measuring the main variable were also taken into 
account. Effect sizes were calculated for both educational 
levels and globally using the expression given by Lee et al. 
(2019). Cohen’s d value was provided as an indicator of 
the effect size.

Results

Table 1 shows the descriptive results for the study. Means for 
students’ mathematics achievement and their respective stan-
dard deviations (SD) are reported. Besides, the number of 
participants for each group (n) is shown in this table for the 
pretest and the posttest by courses, educational levels, and 
globally.

The number of participants that increased or decreased 
their mathematics achievement marks after the peer tutoring 

intervention is shown in Table 2. Results are presented by 
courses, educational levels, and globally.

Student’s t-test were performed to detected significant 
differences between groups. These tests are shown in Table 
3. In Tests 1 to 4, pretest and posttest scores are compared by 
grade. In Tests 5 and 6, differences between the pretest and 
posttest were analyzed by educational levels, that is, putting 
together Grades 1 and 4 (Primary Education) and Grades 7 
and 9 (Secondary Education). Test 7 shows the differences 
between the pretest and the posttest putting all grades 
together. Test 8 analyzes the increments (posttest and pretest 
difference) by educational levels. Mean differences for each 
group ( )X XB A−  are reported as well as Student’s t-test and 
the level of significance in each case. Tests reporting statisti-
cal significant differences (p < .05) are marked with an 
asterisk. As Table 3 shows, significant differences were 
reported between the scores in the pretest and the posttest 
globally and also separately for both educational levels. 
Significant differences were also reported individually for 
fourth and seventh grades, but not for first or ninth grade. 
Moreover, the analysis for increments by educational levels 
did not report any statistical significant differences.

The reported Cohen’s d effect size for Primary Education 
students was 0.55 and 0.56 for Secondary Education stu-
dents. The global effect size for the study was 0.78.

Table 4 shows the ANOVA that was carried out to detect 
differences in the increments among the four grades. This 
table shows the degrees of freedom (df), sum of squares (SS), 
mean square (MS), and the parameter (F) and its respective 
level of significance between groups, within groups and 

Table 1.  Mean Values and Standard Deviations by Courses, Educational Levels, and Globally.

Pretest Posttest

Grade/s M SD n M SD n

First grade 6.53 1.92 22 6.60 1.64 22
Fourth grade 7.16 2.22 18 8.37 2.19 18
Seventh grade 6.62 2.19 24 7.21 2.78 24
Ninth grade 5.25 2.49 25 5.93 2.68 25
First and fourth grades 6.81 2.06 40 7.40 2.08 40
Seventh and ninth grades 5.92 2.47 49 6.56 2.78 49
First, fourth, seventh, and ninth grades 6.32 2.32 89 6.93 2.51 89

Table 2.  Students’ Differences After the Intervention.

Grade/s Increase (%) Decrease (%)

First grade 14 (64%) 8 (36%)
Fourth grade 16 (89%) 2 (11%)
Seventh grade 17 (71%) 7 (29%)
Ninth grade 18 (72%) 7 (28%)
First and fourth grades 30 (75%) 10 (25%)
Seventh and ninth grades 35 (71%) 14 (29%)
First, fourth, seventh, and ninth grades 65 (73%) 24 (27%)
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totally. As Table 4 shows, no statistical significant differ-
ences were reported. Post hoc analysis did not report statisti-
cal differences either (Table 5).

Discussion

The statistical improvements reported by educational levels 
in this research are consistent with previous research in the 
field. On one hand, previous studies by Fantuzzo et al. 
(1995), Tsuei (2012), Tella (2013), and Tsuei (2014) reported 
similar results for their Mathematics peer tutoring experi-
ences in Primary Education. Selection of peers, classroom 
dynamic, and scheduling were also similar with the ones in 
this study. On the other hand, for Secondary Education, pre-
vious studies of Calhoon and Fuchs (2003), Oloo et al. 
(2016) and Alegre Ansuategui and Moliner Miravet (2017) 
also reported academic benefits in Mathematics under simi-
lar conditions with peer tutoring. Nevertheless, the effect 
sizes reported in the present study for Secondary Education 
are larger than those reported in these studies. According to 
some authors, not including a control group may have pro-
duced an overestimation of the effects of peer tutoring in this 
research (Zeneli et al., 2016). The percentage of participants 
that increased their academic achievement with this method-
ology was also very similar for all grades. Bentz and Fuchs 
(1996), Fuchs et al. (1997), and Fueyo and Bushell (1998) 
reported similar percentages. They are also consistent with 
previous meta-analysis and literature reviews in the field as 
all of them reported a high number of studies (more than 
70%) in which peer tutoring led to an improvement in the 

academic achievement variable (Rohrbeck et al., 2003) or to 
medium or large effect sizes for peer tutoring interventions 
(Templeton et al., 2008).

As stated in the “Introduction” and “Theoretical 
Framework” sections, there is an important lack of studies in 
peer tutoring that analyze the differences between educa-
tional levels under similar settings. The fact that no differ-
ences were found between Primary and Secondary Education 
in this research coincides with previous peer tutoring studies 
outside the Mathematics field by Leung (2015) and Leung 
(2019a). Foot and Howe (1998) and Ayers and Gray (2013) 
discussed both educational levels for peer tutoring. They 
state that what really matters in is the positive attitude of the 
peers toward the teaching and learning process. Hence, 
according to them, is not a question of age, but a question of 
attitude for both sides (tutors and tutees) that must exert posi-
tive interactions between them. Hence, it is expectable that, 
if no significant differences have been reported in students’ 
attitudes between primary and secondary education, there 
should not be any significant differences in the peer tutoring 
effects between both educational levels. Ma and Kishor 
(1997) and Topping (2011) state that that transition from pri-
mary to secondary education must be considered when it 
comes to analyzing students’ attitudes and perceptions 
toward Mathematics. Motivation and attitude decrease due to 
previous failure experiences for many students in the 
Mathematics subject as they keep on advancing grade by 
grade. Hence, the fact that students’ attitude may have 

Table 3.  Students’ t-Test by Grades, Educational Levels, and Globally.

Test Group A Group B X XB A− t (p)

1 First-grade pretest First-grade posttest 0.08 0.35 (p = .73)
2 Fourth-grade pretest Fourth-grade posttest 1.21 3.36 (p < .05)*
3 Seventh-grade pretest Seventh-grade posttest 0.59 2.37 (p < .05)*
4 Ninth-grade pretest Ninth-grade posttest 0.68 1.72 (p < .10)
5 First- and fourth-grade pretest First- and fourth-grade posttest 0.59 2.69 (p < .05)*
6 Seventh- and ninth-grade pretest Seventh- and ninth-grade posttest 0.64 2.72 (p < .05)*
7 First-, fourth-, seventh-, and ninth-grade pretest First-, fourth-, seventh-, and ninth-grade posttest 0.61 3.81 (p < .05)*
8 First- and fourth-grade increment Seventh- and ninth-grade increment 0.10 0.33 (p = .74)
9 First- and fourth-grade posttest Seventh- and ninth-grade posttest 0.09 0.34 (p = .72)

10 First- and fourth-grade tutors posttest First- and fourth-grade tutees posttest 0.25 0.95 (p = .35)
11 First- and fourth-grade tutors posttest First- and fourth-grade tutees posttest 0.12 0.47 (p = .64)

Table 4.  ANOVA With the Increments of First, Fourth, 
Seventh, and Ninth Grades.

df SS MS F (p)

Between groups 3 12.70 4.23 1.89 (p = .14)
Within groups 85 190.52 2.24  
Total 88 203.22  

ANOVA = analysis of variance; SS = sum of squares; MS = mean square.

Table 5.  Scheffe’s Test With the Increments of First, Fourth, 
Seventh, and Ninth Grades.

Increments Mean differences Significance level

First vs. fourth grade 0.33 .12
First vs. seventh grade 0.41 .09
First vs. ninth grade 0.22 .51
Fourth vs. seventh grade 0.13 .79
Fourth vs. ninth grade 0.24 .16
Seventh vs. ninth grade 0.19 .47
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experimented a decrease could have affected the results of 
the tutoring program. That would explain the differences 
found with literature reviews and meta-analysis by Alegre-
Ansuategui et al. (2018) and Alegre et al. (2019a). The simi-
lar scores reported for tutors and tutees in both educational 
levels is also consistent with recent peer tutoring research 
(Leung, 2019b; Shin et al., 2019) as peer tutoring is expected 
to benefit academic achievement for most of the students 
independently of the roles they play (Hickey & Flynn, 2019).

Conclusion

The main conclusion is that Peer Tutoring in Mathematics 
reports similar academic benefits for both, Primary and 
Secondary Education. Those benefits are usually significant 
and should be considered by practitioners in the field given 
their proven efficiency. Although previous literature and 
reviews and meta-analysis reported larger effect sizes for 
Primary Education studies than for Secondary Education 
studies, this study reported almost identical effect sizes for 
both educational levels under similar settings. Nevertheless, 
caution is required when considering this results. The absence 
of a control group, the small sample size (89 students), the 
fact that primary students sample from the study was col-
lected from a larger population compared with the secondary 
students sample, and using a nonprobabilistic sampling tech-
nique are limitations that should be considered. In this sense, 
although results in this study are promising and may help 
practitioners and researchers in future experiences and stud-
ies, the limitations above mentioned must be considered when 
interpreting them. In this sense, organizational and legal 
issues (access to control groups, students’ parents and school 
principals’ authorizations, etc.) as the ones that limited this 
research should be considered before a peer tutoring imple-
mentation when conducting future studies in the field.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Francisco Alegre  https://orcid.org/0000-0002-5368-0201

References

Alegre, F., Moliner, L., Maroto, A., & Lorenzo-Valentin, G. 
(2019a). Peer tutoring and mathematics in secondary educa-
tion: Literature review, effect sizes, moderators, and implica-
tions for practice. Heliyon, 5, Article e02491.

Alegre, F., Moliner, L., Maroto, A., & Lorenzo-Valentin, G. 
(2019b). Peer tutoring in algebra: A study in middle school. 
The Journal of Educational Research, 112(6), 693–699.

Alegre, F., Moliner, L., Maroto, A., & Lorenzo-Valentin, G. 
(2019c). Peer tutoring in mathematics in primary education: A 
systematic review. Educational Review, 71(6), 767–791.

Alegre-Ansuategui, F. J., Moliner, L., Lorenzo, G., & Maroto, A. 
(2018). Peer tutoring and academic achievement in mathemat-
ics: A meta-analysis. Eurasia Journal of Mathematics, Science 
and Technology Education, 14(1), 337–354.

Alegre Ansuategui, F. J., & Moliner Miravet, L. (2017). Emotional 
and cognitive effects of peer tutoring among secondary school 
mathematics students. International Journal of Mathematical 
Education in Science and Technology, 48(8), 1185–1205.

Ayers, H., & Gray, F. (2013). Classroom management: A practical 
approach for primary and secondary teachers. Routledge.

Ballester, J. B. M., & Miravet, L. M. (2015). Una experiencia de 
tutoría entre iguales fija en Educación Primaria para la mejora de 
la comprensión lectora y las habilidades sociales [A fixed peer 
tutoring experience in Primary Education to improve reading 
comprehension and social abilities]. Revista de Investigación 
en Educación, 13(2), 206–218.

Bentz, J. L., & Fuchs, L. S. (1996). Improving peers’ helping behav-
ior to students with learning disabilities during mathematics 
peer tutoring. Learning Disability Quarterly, 19(4), 202–215.

Bowman-Perrott, L., Davis, H., Vannest, K., Williams, L., 
Greenwood, C., & Parker, R. (2013). Academic benefits of 
peer tutoring: A meta-analytic review of single-case research. 
School Psychology Review, 42(1), 39–56.

Britz, M. W. (1989). The effects of peer tutoring on mathematics per-
formance: A recent review. BC Journal of Special Education, 
13(1), 17–33.

Brown, B. A., Boda, P., Lemmi, C., & Monroe, X. (2019). 
Moving culturally relevant pedagogy from theory to practice: 
Exploring teachers’ application of culturally relevant educa-
tion in science and mathematics. Urban Education, 54(6), 
775–803.

Calhoon, M. B., & Fuchs, L. S. (2003). The effects of peer-assisted 
learning strategies and curriculum-based measurement on the 
mathematics performance of secondary students with disabili-
ties. Remedial and Special Education, 24(4), 235–245.

Campbell, A. (2019). Design-based research principles for suc-
cessful peer tutoring on social media. International Journal 
of Mathematical Education in Science and Technology, 50, 
1024–1036.

Chan, W. W. L., & Wong, T. T. Y. (2019). Visuospatial pathways 
to mathematical achievement. Learning and Instruction, 
62(1), 11–19.

Cheng, Y. C., & Ku, H. Y. (2009). An investigation of the effects 
of reciprocal peer tutoring. Computers in Human Behavior, 
25(1), 40–49.

Cohen, J. (1986). Theoretical considerations of peer tutoring. 
Psychology in the Schools, 23(2), 175–186.

Debelak, R., & Koller, I. (2019). Testing the local independence 
assumption of the Rasch model with Q 3-based nonparamet-
ric model tests. Applied Psychological Measurement, 44, 
103–117.

Dong, N., & Maynard, R. (2013). PowerUp! A tool for calculating 
minimum detectable effect sizes and minimum required sample 
sizes for experimental and quasi-experimental design studies. 
Journal of Research on Educational Effectiveness, 6(1), 24–67.

DuPaul, G. J., Ervin, R. A., Hook, C. L., & McGoey, K. E. (1998). 
Peer tutoring for children with attention deficit hyperactivity 

https://orcid.org/0000-0002-5368-0201


8	 SAGE Open

disorder: Effects on classroom behavior and academic perfor-
mance. Journal of Applied Behavior Analysis, 31(4), 579–592.

Etikan, I., Musa, S. A., & Alkassim, R. S. (2016). Comparison 
of convenience sampling and purposive sampling. American 
Journal of Theoretical and Applied Statistics, 5(1), 1–4.

Falchikov, N. (2001). Learning together: Peer tutoring in higher 
education. Psychology Press.

Fantuzzo, J. W., Davis, G. Y., & Ginsburg, M. D. (1995). Effects 
of parent involvement in isolation or in combination with peer 
tutoring on student self-concept and mathematics achievement. 
Journal of Educational Psychology, 87(2), 272–281.

Fantuzzo, J. W., Dimeff, L. A., & Fox, S. L. (1989). Reciprocal 
peer tutoring: A multimodal assessment of effectiveness with 
college students. Teaching of Psychology, 16(3), 133–135.

Flores, M., & Duran, D. (2013). Effects of peer tutoring on reading 
self-concept. International Journal of Educational Psychology, 
2(3), 297–324.

Fogarty, J. L., & Wang, M. C. (1982). An investigation of the cross-
age peer tutoring process: Some implications for instructional 
design and motivation. The Elementary School Journal, 82(5), 
451–469.

Foot, H., & Howe, C. (1998). The psychoeducational basis of peer-
assisted learning. Peer-Assisted Learning, 27, 27–43.

Fuchs, L. S., Fuchs, D., Hamlett, C. L., Phillips, N. B., Karns, 
K., & Dutka, S. (1997). Enhancing students’ helping behav-
ior during peer-mediated instruction with conceptual mathe-
matical explanations. The Elementary School Journal, 97(3), 
223–249.

Fueyo, V., & Bushell, D., Jr. (1998). Using number line procedures 
and peer tutoring to improve the mathematics computation 
of low-performing first graders. Journal of Applied Behavior 
Analysis, 31(3), 417–430.

Gamlem, S. M. (2019). Mapping teaching through interactions and 
pupils’ learning in mathematics. SAGE Open, 9(3). https://doi.
org/10.1177/2158244019861485

Gersten, R., Fuchs, L. S., Compton, D., Coyne, M., Greenwood, C., 
& Innocenti, M. S. (2005). Quality indicators for group experi-
mental and quasi-experimental research in special education. 
Exceptional Children, 71(2), 149–164.

Griffin, B. W., & Griffin, M. M. (1997). The effects of recipro-
cal peer tutoring on graduate students’ achievement, test anxi-
ety, and academic self-efficacy. The Journal of Experimental 
Education, 65(3), 197–209.

Griffin, M. M., & Griffin, B. W. (1998). An investigation of the 
effects of reciprocal peer tutoring on achievement, self-effi-
cacy, and test anxiety. Contemporary Educational Psychology, 
23(3), 298–311.

Gu, C. (2013). Smoothing spline ANOVA models (Vol. 297). 
Springer.

Harris, V. W., & Sherman, J. A. (1973). Effects of peer tutoring and 
consequences on the math performance of elementary class-
room students. Journal of Applied Behavior Analysis, 6(4), 
587–597.

Hartup, W. W. (1976). Cross-age versus same-age peer interaction: 
Ethological and cross-cultural perspectives.’ In V. L. Allen 
(Ed.), Children as teachers: Theory and research on tutoring 
(pp. 41–54). Academic Press.

Henderson Pinter, H., Merritt, E. G., Berry, R. Q., III, & Rimm-
Kaufman, S. E. (2018). The importance of structure, clarity,  

representation, and language in elementary mathematics 
instruction. Investigations in Mathematics Learning, 10(2), 
106–127.

Hickey, A. J., & Flynn, R. J. (2019). Effects of the TutorBright 
tutoring programme on the reading and mathematics skills of 
children in foster care: A randomised controlled trial. Oxford 
Review of Education, 45(4), 519–537.

Hoogeveen, M., & van Gelderen, A. (2018). Writing with peer 
response using different types of genre knowledge: Effects 
on linguistic features and revisions of sixth-grade writers. The 
Journal of Educational Research, 111(1), 66–80.

Kalkowski, P. (1995). Peer and cross-age tutoring. School 
Improvement Research Series, 18, 1–27.

Laird, N. (1983). Further comparative analyses of pretest-posttest 
research designs. The American Statistician, 37(4a), 329–330.

Lee, J., Finn, J., & Liu, X. (2019). Time-indexed effect size for 
educational research and evaluation: Reinterpreting program 
effects and achievement gaps in K-12 reading and math. The 
Journal of Experimental Education, 87(2), 193–213.

Leung, K. C. (2015). Preliminary empirical model of crucial deter-
minants of best practice for peer tutoring on academic achieve-
ment. Journal of Educational Psychology, 107(2), 558.

Leung, K. C. (2019a). An updated meta-analysis on the effect 
of peer tutoring on tutors’ achievement. School Psychology 
International, 40(2), 200–214.

Leung, K. C. (2019b). Compare the moderator for pre-test-post-
test design in peer tutoring with treatment-control/comparison 
design. European Journal of Psychology of Education, 34, 
685–703.

Lipsey, M. W. (1990). Design sensitivity: Statistical power for 
experimental research. Sage.

Lodico, M. G., Spaulding, D. T., & Voegtle, K. H. (2010). Methods 
in educational research: From theory to practice (Vol. 28). 
John Wiley.

Ma, X., & Kishor, N. (1997). Assessing the relationship between 
attitude toward mathematics and achievement in mathemat-
ics: A meta-analysis. Journal for Research in Mathematics 
Education, 28, 26–47.

Maas, C. J., & Hox, J. J. (2005). Sufficient sample sizes for multi-
level modeling. Methodology, 1(3), 86–92.

MacDonald, P. L., & Gardner, R. C. (2000). Type I error rate 
comparisons of post hoc procedures for I j Chi-Square tables. 
Educational and Psychological Measurement, 60(5), 735–754.

Miravet, L. M. (2015). La tutoría entre iguales [Peer tutoring]. 
Universitat Jaume I. Servei de Comunicació i Publicacions.

Miravet, L. M., Ciges, A. S., & García, O. M. (2014). An expe-
rience of reciprocal peer tutoring at the university. Procedia-
Social and Behavioral Sciences, 116, 2809–2812.

Miravet, L. M., García, O. M., & Ciges, A. S. (2013). Enseñar y 
aprender Biología y Geología a través de la tutoría entre iguales 
[Teaching and learning Biology and Geology through peer 
tutoring]. Enseñanza de las ciencias: revista de investigación y 
experiencias didácticas, 31(3), 189–206.

Moeyaert, M., Klingbeil, D. A., Rodabaugh, E., & Turan, M. 
(2019). Three-level meta-analysis of single-case data regarding 
the effects of peer tutoring on academic and social-behavioral 
outcomes for at-risk students and students with disabilities. 
Remedial and Special Education. Advance online publication. 
https://doi.org/10.1177/0741932519855079

https://doi.org/10.1177/2158244019861485
https://doi.org/10.1177/2158244019861485
https://doi.org/10.1177/0741932519855079


Alegre et al.	 9

Moliner, L., & Alegre, F. (2020). Effects of peer tutoring on middle 
school students’ mathematics self-concepts. PLoS ONE, 15(4), 
Article e0231410.

Morano, S., & Riccomini, P. J. (2017). Reexamining the litera-
ture: The impact of peer tutoring on higher order learning. 
Preventing School Failure: Alternative Education for Children 
and Youth, 61(2), 104–115.

Morris, S. B. (2008). Estimating effect sizes from pretest-posttest-
control group designs. Organizational Research Methods, 
11(2), 364–386.

Myers, K. D., Swars Auslander, S., Smith, S. Z., Smith, M. E., & 
Fuentes, D. S. (2020). Developing the pedagogical capabilities 
of elementary mathematics specialists during a K-5 mathemat-
ics endorsement program. Journal of Teacher Education, 71, 
261–274.

Oloo, E. A., Mutsotso, S. N., & Masibo, D. E. N. (2016). Effect of 
peer teaching among students on their performance in math-
ematics. International Journal of Scientific Research and 
Innovative Technology, 3(12), 10–24.

Pigott, H. E., Fantuzzo, J. W., & Clement, P. W. (1986). The effects 
of reciprocal peer tutoring and group contingencies on the aca-
demic performance of elementary school children. Journal of 
Applied Behavior Analysis, 19(1), 93–98.

Ramani, G. B., Zippert, E., & Daubert, E. (2016). The influence of 
same-and cross-age peers on children’s literacy and mathemat-
ical development. In Handbook of social influences in school 
contexts (pp. 106–122). Routledge.

Rekrut, M. D. (1994). Peer and cross-age tutoring: The lessons of 
research. Journal of Reading, 37(5), 356–362.

Ritter, G. W., Barnett, J. H., Denny, G. S., & Albin, G. R. (2009). 
The effectiveness of volunteer tutoring programs for elemen-
tary and middle school students: A meta-analysis. Review of 
Educational Research, 79(1), 3–38.

Robinson, D. R., Schofield, J. W., & Steers-Wentzell, K. L. 
(2005). Peer and cross-age tutoring in math: Outcomes and 
their design implications. Educational Psychology Review, 
17(4), 327–362.

Rohrbeck, C. A., Ginsburg-Block, M. D., Fantuzzo, J. W., & 
Miller, T. R. (2003). Peer-assisted learning interventions with 
elementary school students: A meta-analytic review. Journal of 
Educational Psychology, 95(2), 240–257.

Ryan, J. B., Reid, R., & Epstein, M. H. (2004). Peer-mediated inter-
vention studies on academic achievement for students with EBD: 
A review. Remedial and Special Education, 25(6), 330–341.

Schwab, S. (2018). Who intends to learn and who intends to leave? 
the intention to leave education early among students from 
inclusive and regular classes in primary and secondary schools. 
School Effectiveness and School Improvement, 29(4), 573–589.

Scruggs, T. E., & Osguthorpe, R. T. (1986). Tutoring interventions 
within special education settings: A comparison of cross-age 
and peer tutoring. Psychology in the Schools, 23(2), 187–193.

Sheldon, D. A. (2001). Peer and cross-age tutoring in music: Peer 
and cross-age tutoring allows music students to help each other 
and benefits both the music teacher and the students them-
selves. Music Educators Journal, 87(6), 33–38.

Shin, M., Ok, M. W., Kang, E. Y., & Bryant, D. P. (2019). Korean 
elementary school teachers’ implementation of mathemat-
ics instruction for students struggling to learn mathematics in 
inclusive settings. Journal of Research in Special Educational 
Needs, 19(2), 145–157.

Stenhoff, D. M., & Lignugaris/Kraft, B. (2007). A review of the 
effects of peer tutoring on students with mild disabilities in sec-
ondary settings. Exceptional Children, 74(1), 8–30.

Stevens, E. A., Rodgers, M. A., & Powell, S. R. (2018). Mathematics 
interventions for upper elementary and secondary students: A 
meta-analysis of research. Remedial and Special Education, 
39(6), 327–340.

Sutherland, K. S., & Snyder, A. (2007). Effects of reciprocal 
peer tutoring and self-graphing on reading fluency and class-
room behavior of middle school students with emotional or 
behavioral disorders. Journal of Emotional and Behavioral 
Disorders, 15(2), 103–118.

Tella, A. (2013). The effect of peer tutoring and explicit instruc-
tional strategies on primary school pupils learning outcomes 
in mathematics. Bulgarian Journal of Science and Education 
Policy, 7(1), 5.

Templeton, T. N., Neel, R. S., & Blood, E. (2008). Meta-analysis of 
math interventions for students with emotional and behavioral 
disorders. Journal of Emotional and Behavioral Disorders, 
16(4), 226–239.

Tipton, E., & Olsen, R. B. (2018). A review of statistical methods 
for generalizing from evaluations of educational interventions. 
Educational Researcher, 47(8), 516–524.

Topping, K. (2011). Primary–secondary transition: Differences 
between teachers’ and children’s perceptions. Improving 
Schools, 14(3), 268–285.

Topping, K. J. (1996). The effectiveness of peer tutoring in further 
and higher education: A typology and review of the literature. 
Higher Education, 32(3), 321–345.

Topping, K. J. (2009). Peer assessment. Theory Into Practice, 48, 
20–27.

Topping, K. J., & Ehly, S. W. (2001). Peer assisted learning: A 
framework for consultation. Journal of Educational and 
Psychological Consultation, 12(2), 113–132.

Topping, K. J., Peter, C., Stephen, P., & Whale, M. (2004). Cross-
age peer tutoring of science in the primary school: Influence 
on scientific language and thinking. Educational Psychology, 
24(1), 57–75.

Tsuei, M. (2012). Using synchronous peer tutoring system to pro-
mote elementary students’ learning in mathematics. Computers 
& Education, 58(4), 1171–1182.

Tsuei, M. (2014). Mathematics synchronous peer tutoring system 
for students with learning disabilities. Journal of Educational 
Technology & Society, 17(1), 115–127.

Vogelwiesche, U., Grob, A., & Winkler, B. (2006). Improving com-
puter skills of socially disadvantaged adolescents: Same-age ver-
sus cross-age tutoring. Learning and Instruction, 16(3), 241–255.

Walker, E., Rummel, N., & Koedinger, K. R. (2009). Integrating 
collaboration and intelligent tutoring data in the evaluation of a 
reciprocal peer tutoring environment. Research and Practice in 
Technology Enhanced Learning, 4(3), 221–251.

Yang, E. F., Chang, B., Cheng, H. N., & Chan, T. W. (2016). 
Improving pupils’ mathematical communication abilities 
through computer-supported reciprocal peer tutoring. Journal 
of Educational Technology & Society, 19(3), 157–169.

Zeneli, M., Thurston, A., & Roseth, C. (2016). The influence of 
experimental design on the magnitude of the effect size-peer 
tutoring for elementary, middle and high school settings: A 
meta-analysis. International Journal of Educational Research, 
76, 211–223.


