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 This study analyses the effects of a Service-Learning experience in higher 
education involving students of double degree in Physical Activity and Sport 
Sciences and Primary Education regarding changes in socioeducational 
commitment, attitudes toward Mathematics, and motivation toward Physical 
Education. A quasi-experimental pretest–posttest design was employed with 46 
university students participating in interdisciplinary workshops with primary 
school children. Validated instruments assessed socioeducational commitment, 
attitudes toward Mathematics, and motivation toward Physical Education. Data 
were analysed using non-parametric procedures with intention-to-treat and per-
protocol approaches. Results showed a significant increase in socioeducational 
commitment, particularly in social justice awareness  and socioeducational action. 
A significant increase in intrinsic motivation toward Physical Education was 
observed, whereas attitudes toward Mathematics did not change. Autonomous 
motivation (intrinsic, integrated, and identified regulation) was positively 
associated with socioeducational commitment (Rho > 0.5). Higher overall 
motivation was related to lower social justice awareness (Rho = −0.37). These 
findings highlight the potential of Service-Learning to enhance civic engagement 
and professional development contexts. 

Keywords: service learning, socioeducational commitment, civic engagement, 
motivation, physical education, mathematics attitudes 

INTRODUCTION 

Service-Learning (SL) has been established within the educational context as an active 
methodology that enables students to take a leading role in their own learning while 
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developing social and civic competencies (Blanco & García-Martín, 2021; Furco & 
Norvell, 2019). At the university level, it is conceptualized as a pedagogical model that 
links academic institutions with the community, promoting the practical application of 
curricular content through collaboration with social organizations (Chiva-Bartoll & 
Fernández-Río, 2021a; García et al., 2019). This approach not only enhances the 
relevance and contextualization of learning but also facilitates students’ engagement 
with real-world professional environments (Lázaro-Cantabrana et al., 2021). In line 
with this perspective, the European Observatory of Service-Learning in Higher 
Education (EOSLHE, 2019) defines Service-Learning in higher education as an 
experiential pedagogy in which students engage in community service, critically reflect 
on their experience, and learn from it personal, academic, and social levels. EOSLHE 
(2019) highlights that Service-Learning is grounded in principles of social justice and 
sustainable development, it fosters civic responsibility and contributes to community 
empowerment through reciprocal partnerships among students, faculty, and local 
organizations, and is formally recognized through European Credit Transfer and 
Accumulation System (ECTS) accreditation. 

Some researches claim the need for innovative and student-centered learning that 
increases active and practical participation, critical thinking, and collaboration (Ghufron 
& Ermawati, 2018; Zhenghui et al., 2025). Additionally, the European Higher 
Education Area (EHEA) supports practical experiences that involve social engagement, 
for which Service Learning is particularly appropriate, as it combines academic learning 
with community service (Red de Aprendizaje-Servicio de las Universidades Catalanas, 
2019). This fosters the university’s role as a space for ethical learning and supports the 
application of Service Learning. 

Contemporary universities must go beyond initial or continuing education; they must 
aspire to the comprehensive development of students (Mayor, 2020; Ortega Torres et 
al., 2020). This involves creating collaborative and reflective spaces where theory is 
linked to practice in real-life contexts, promoting motivation, critical thinking, 
emotional awareness, and social competence, while strengthening the relationship 
between universities and communities (Potts and Schlichting, 2011; Warsah et al., 
2021). In this context, socio-educational practices emerge as a way of applying the 
knowledge acquired in social environments. Among the pedagogical strategies used for 
this purpose, service learning stands out for its relevance in higher education, especially 
as part of initiatives related to university social responsibility or sustainable universities. 
It promotes socio-educational engagement and strengthens community cohesion 
(Asenjo, Santaolalla & Urosa, 2021); Martínez Costa et al., 2018). 

Numerous studies have implemented Service-Learning experiences across university 
programs. Barrón and Muñoz (2015) developed a project in Environmental Sciences, 
Pedagogy, and Social Education aimed at promoting traditional agricultural knowledge, 
environmental awareness, and skills such as critical thinking and teamwork. González-
Sánchez et al. (2022) applied Service-Learning in a Tourism degree program to address 
Sustainable Development Goal (SDG) 11, “Sustainable Cities and Communities,” 
showing that it enhanced learning and civic engagement. Similarly, Facal et al. (2024) 
implemented Service-Learning in Psychology to promote digital skills among older 
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adults, fostering intergenerational learning and improvements in communication, 
decision making, and civic responsibility. 

In Education programs, Early Childhood and Primary, González et al. (2015) developed 
a children’s library with the educational community, while Gregori-Giralt and 
Menéndez-Varela (2014) implemented Service-Learning in Fine Arts, contributing to 
SDG 4, “Quality Education.” These initiatives showed increased social engagement, 
motivation, and more positive perceptions of the teaching profession. Likewise, Lázaro-
Cantabrana et al. (2021) reported sustained Service-Learning in Education and 
Psychology degrees focused on digital educational resources, highlighting students’ 
competency development and the project’s innovative nature. 

With regard to interdisciplinary learning activities, it is worth noting that they are 
particularly valuable in teacher training, as they reduce the fragmentation of knowledge 
and foster more integrated, reflective and meaningful learning experiences. Although 
recent research has documented the pedagogical benefits of integrating Physical 
Education and Mathematics through specific interventions (Evans et al., 2025; Valentini 
and Sbarbati, 2024) there is a notable gap in the academic literature regarding the 
analysis of initial double-degree programmes in these two areas. Whilst authors such as 
Valentini and Sbarbati (2024) provide systematic reviews of interdisciplinary teaching 
protocols in primary education, and others such as Evans et al. (2025) examine the 
impact of experimental programmes such as ‘Maths on the Move’, research tends to be 
limited to one-off classroom implementation or to the study of pre-service teachers’ 
attitudes and anxiety towards one of the subjects separately (Perry et al., 2023). There 
therefore remains a lack of evidence regarding curriculum design, the construction of 
professional identity, and the institutional challenges specific to dual-degree 
programmes that aim for a structurally hybrid training model.  

For this reason, this study is particularly relevant, as it focuses on the impact of Service-
Learning experience based on interdisciplinary proposals on students enrolled in a 
double degree in Physical Activity and Sports Sciences and Primary Education. Its 
general objective is to explore the impact of a Service-Learning project by assessing 
students’ self-perception of socioeducational commitment, motivation toward Physical 
Education (PE) and attitudes toward Mathematics. More specifically, the study aims to: 
(1) analyze the effect of the project’s implementation of the project on socio-
educational commitment, as well as on the motivation towards PE and attitude towards 
Mathematics; and (2) describe the relationship between socio-educational commitment 
and motivation towards both subject areas. This approach seeks to provide empirical 
evidence on the benefits of Service-Learning as a transformative strategy in teacher 
education. 

METHOD 

This study was developed under a quasi-experimental pre-post design, following the 
Transparent Reporting of Evaluations with Nonrandomized Designs (TREND) 
guidelines (Haynes et al., 2021). This project was designed and carried out under a 
Service-Learning funded project by "Opening Doors: Service in Action" Ref. 2324-07.  
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Participants 

To carry out this project, two different populations were considered. On the one hand, 
university members that were students of the 3rd and 4th courses of the Double Degree 
of Physical Activity and Sports Sciences and Primary Education (N=46) coordinated by 
professors of each course who conducted the intervention. The applied university 
subjects in the project were Teaching of Mathematics and Teaching of Physical and 
Sports Activities.  

On other hand, members of the social institution, that is, children of primary school (of 
5th and 6th course of primary school of a nearby educational center) in the Community 
of Madrid. Both populations were selected for convenience with non-equivalent groups 
based on each class group (Cea D´Ancona, 2010). 

Instruments 

A Microsoft Forms questionnaire was used for data collection, which was divided into 
different parts. The first collected sociodemographic data of the university students who 
participated (age, sex, degree, and course). Subsequently, different questionnaires were 
included:  

• Student Teachers’ Socio-Educational Commitment (STSEC). This questionnaire 
was used to measure the awareness of social justice and the socio-educational 
commitment of university students, and a Cronbach alpha of α = 0.931. The 
questionnaire was made up of 13 different items scored from 1 (very little/barely 
capable) to 6 (a lot/very capable). This scale was also divided into two subscales: 
Awareness of social justice (STSEC 1) with five items and socioeducational action 
(STSEC 2) with eight items (Asenjo, Santaolalla & Urosa, 2021).  

• Students and Teachers’ Attitude Towards Mathematics (STATM). Used to measure 
Attitudes Towards Mathematics, it was chosen to use the reduced scale validated by 
Fernández Cézar et al. (2016), with a Cronbach alpha of α = 0.915, which is based 
on the original scale published by Auzmendi (1992). On the reduced scale, it is 
possible to observe a one factor model only involving anxiety questions. This scale 
has 7 items scored from 1 (completely in disagreement) to 5 (Totally in agreement).  

• Perceived Locus of Casuality Scale (PLOC) for PE. This scale was used to measure 
the perception of Locus of Casuality in students of PE; it was used the version 
published by Ferriz et al. (2015), which was validated with a Cronbach alpha of α = 
0.93. This scale has 24 items scored from 1 (Totally in disagreement) to 7 (Totally 
in agreement) measured before and after intervention, with 6 different dimensions (4 
items per dimension): Intrinsic Motivation (PLOC1), Integrated Regulation 
(PLOC2), Identified Regulation (PLOC3), Introjected Regulation (PLOC4), 
External Regulation (PLOC5) and Amotivation (PLOC6).  

Procedure 

This project emerged in response to the strategic need of a Secondary Education 
institution in Madrid (Spain) to attract students from nearby Primary Education schools. 
The centre serves a highly diverse student population, characterized by significant 
interculturality and heterogeneity in academic levels, which has led to the prioritisation 
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of innovative, student-centred methodologies within its Educational Project. In this 
context, the institution organises three annual Open Days to present its educational 
approach, facilities, and resources to prospective students and families. To enhance 
these events, the centre collaborated with a university in the design and implementation 
of the Open Days, establishing a Service-Learning partnership that enabled university 
students to apply curricular knowledge in an authentic socioeducational setting while 
supporting student recruitment. 

University students were required to design and deliver active, innovative, and 
interdisciplinary workshops aligned with the sixth-grade Primary Education curriculum 
of three degree-related subjects. The workshops aimed to engage pupils from nearby 
schools and communicate the philosophy of the host Secondary Education institution. 
Activities were developed in groups of 4–5 university students, with 10–15 Primary 
pupils per workshop. As three subjects participated, three interventions with the same 
design and population were conducted on different days. The interventions were 
focused on subject contents, and on three different days during the academic course, 
participants developed the mentioned workshops, each one lasting approximately 3 to 4 
hours. During the interventions, the participants carried out specific activities with 
regards to the subject contents of about 15 – 20 minutes of duration, with a set schedule 
where the children, in groups, participate in each activity, and with the aim of 
improving the assimilation of concepts from a practical, collaborative and fun approach. 
Participation formed part of the assessment of each subject and was eligible for 
academic recognition. Data were collected anonymously at two time points (pre- and 
post-intervention) under informed consent, following strict response-time criteria, and 
the study was approved by the university’s Ethics Committee (006/24-25). 

Statistical analysis 

SPSS for Windows (version 28.0.1.1; IBM Corporation, Armonk, NY, USA) was used 
for statistical analyses. Continuous variables were expressed as mean and standard 
deviation or, when non-normality was observed, as median and interquartile range 
(IQR). Data normality was assessed using the Shapiro–Wilk test. It was opted to 
perform an Intention-to-treat (ITT) and Per-Protocol (PP) analyses to avoid response 
bias, due to there were 5 participants (13,89%) that completed the questionnaires 
unusually quickly (under 3 minutes and 30 seconds in total), potentially meaning low 
attention or careless answer. Pre–post intervention comparisons were performed using 
paired-samples t-tests or the Wilcoxon signed-rank test when normality was not met. 
Post-intervention associations were examined using Spearman correlation matrices for 
both ITT and PP analyses.  

Consistency of all scales and questionnaires in the Per Protocol analysis was assessed 
using Cronbach’s alpha (α) having into account the next cutoffs: α ≥ 0.90 = excellent, 
0.80-0.89 = good, 0.70-0.79 = acceptable, 0.60-0.69 = questionable, and <0.60 = poor 
(Nunnally & Bernstein, 1994). When analysis revealed conflictive items with 
improvement of the scales by removing them, it was prioritized the integrity of 
subscales by assuming that with less than 3 items scale integrity could be harmed 
(Oviedo & Campo-Arias, 2005; Streiner, 1994). Effect sizes were reported as Cohen’s d 
(d), Spearman’s Rho (Rho) and eta squared (η2) interpreted with conventional Cohen’s 
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threshold: small (d = 0.2; Rho = 0.1; η2 = 0.01), moderate (d = 0.5; Rho = 0.3; η2 = 
0.06) and large (d = 0.8; Rho = 0.5; η2 = 0.14) (Cohen, 1988). Statistical significance 
was set at α = 0.05. 

FINDINGS 

In this study, 46 students who were in the double undergraduate program in physical 
activity and sports sciences and primary education (32 men and 14 women), none of 
them excluded prior to the intervention. Subsequently, 10 participants were excluded 
because they did not respond to the questionnaires at the end of the study, finally 
analyzing 36 students (Intention to Treat analysis), as shown in Figure 1, who were in 
the third and fourth course of the double undergrad (25 men and 11 women, 21 of them 
in the third and 15 in fourth courses), with a mean age of 21.53 ± 1.52 years. Then 5 
students were excluded (per protocol analysis) due to their answers to the questionnaires 
that ended with 31 participants (21.71 ± 1.55 years).  

Figure 1 
Flow diagram of included participants 

 

Reliability of the questionnaires in the involved sample 

After performing a reliability test of used questionnaires along the interventions (Per 
Protocol analysis), these questionnaires and subscales demonstrated very good internal 
consistency, with Cronbach’s alpha exceeding 0.83 in mostly all the cases (excepting 
cases with > 0.74, and one with poor consistency with 0.586). 

Cronbach’s alpha was poor in the after-intervention measure of PLOC5. Also, in the 
measure of PLOC3 and PLOC5 before the intervention the result showed a significant 
improvement by removing item 21 and 23 respectively. 
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Additionally, after intervention, in the global result of PLOC questionnaire it was 
observed that 4 items reported low item-total correlations (r = -0.195 to 0.200) likely 
reflecting intervention effects rather than measurement error. As the questionnaire was 
originally validated for ≤ 19 years and it was used with participants of 21.71 ± 1.55 
years of mean, it was decided to remove 2 items with r < 0.2 while preserving all 
subscales ≥3 items (23 and 24). Results are displayed in Table 1.  

Table 1 
Reliability of used questionnaires 
Questionnaire 
subscale 

Time Items Cronbach 
α 

Corrected item-
total range 

Observations 

ST1 
BI 5 0.883 0.61 – 0.78 Good 

AI 5 0.933 0.76 – 0.89 Excellent 

ST2 
BI 8 0.912 0.59 – 0.76 

Excellent 
*Improvement (not significant) to α = 0.913 removing item 1. 

AI 8 0.947 0.71 – 0.87 Excellent 

STT 
BI 13 0.944 0.60 – 0.80 Excellent 

AI 13 0.965 0.73 – 0.90 Excellent 

ATM 
BI 7 0.904 0.56 – 0.86 Excellent 

AI 7 0.895 0.45 – 0.82 
Good 
*Improvement (not significant) to α = 0.906 removing item 3. 

PL1 
BI 4 0.848 0.63 – 0.77 Good 

AI 4 0.806 0.55 – 0.75 Good 

PL2 
BI 4 0.932 0.77 – 0.92 

Excellent 
*Improvement (not significant) to α = 0.934 removing item 
20. 

AI 4 0.915 0.73 – 0.88 
Excellent 
*Improvement (not significant) to α = 0.917 removing item 2. 

PL3 
BI 4 0.868 0.55 – 0.84 

Excellent 
*Significant improvement to α = 0.906 removing item 21. 

AI 4 0.838 0.60 – 0.79 Good 

PL4 
BI 4 0.831 0.60 – 0.81 Good 

AI 4 0.743 0.46 – 0.62 Acceptable 

PL5 
BI 4 0.844 0.49 – 0.80 

Good 
*Significant improvement to α = 0.874 removing item 23. 

AI 4 0.586 0.29 – 0.48 Poor 

PL6 

BI 4 0.797 0.57 – 0.70 Acceptable 

AI 4 0.704 0.34 – 0.64 
Acceptable 
*Improvement (not significant) to α = 0.726 removing item 
24. 

PLT 

BI 24 0.928 0.30 – 0.80 
Excellent 
*Improvement (not significant) to α = 0.929 removing item 6. 

AI 24 0.884 -0.20 – 0.75 
Good 
*Significant improvement to α = 0.885, 0.887, 0.888 and 0.89 
removing items 18, 12, 23 and 24, respectively. 

Note. BI, Before the intervention; AI, After the intervention; ST1, STSEC-1 (Awareness of social justice); ST2, 
STSEC-2 (Socio-educational action); STT, STSEC T (Total sum of STSEC dimensions); ATM (Students and 
Teachers’ Attitude Towards Mathematics); A PL1, PLOC1 (Intrinsic Motivation); PL2, PLOC2 (Integrated 
Regulation); PL3, PLOC3 (Identified Regulation STAT, STATM (Students and Teachers’ Attitude Towards 
Mathematics Anxiety); PL1, PLOC1 (Intrinsic Motivation); PL2, PLOC2 (Integrated Regulation); PL3, 
PLOC3 (Identified Regulation); PL4, PLOC4 (Introjected Regulation); PL5, PLOC5 (External Regulation); 
PL6, PLOC6 (Amotivation); PLT, PLOCTOTAL. Values are represented as the Spearman correlation 
coefficient (Rho). 
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After removing the two items from the PLOC questionnaire, the updated reliability 
results are displayed in Table 2. Despite there were results indicating that by removing 
some items the reliability could improve, it was opted to not remove more items since 
subscale integrity could be altered (Oviedo & Campo-Arias, 2005; Streiner, 1994). 

Table 2 
Reliability of sample adapted PLOC questionnaire and subscales 
Questionnaire/ 
subscale 

Time Items Cronbach 
α 

Corrected item-
total range 

Observation 

PL5 

BI 3 0.761 0.47 – 0.68 
Acceptable 
*Significant improvement to α = 0.802 removing 
item 11. 

AI 3 0.583 0.34 – 0.52 
Poor 
*Improvement (not significant) to α = 0.585 
removing item 5.  

PL6 

BI 3 0.781 0.59 – 0.64 Acceptable 

AI 3 0.726 0.47 – 0.69 
Acceptable 
*Significant improvement to α = 0.782 removing 
item 6. 

PLT 

BI 22 0.922 0.25 – 0.81 
Excellent 
*Improvement (not significant) to α = 0.923 and 
0.924 removing items 12 and 6, respectively. 

AI 22 0.894 0.17 – 0.76 
Good 
*Improvement (not significant) to α = 0.896 and 
0.899 removing items 12 and 18, respectively. 

Note. BI, Before the intervention; AI, After the intervention; PL1, PLOC1 (Intrinsic Motivation); PL2, PLOC2 
(Integrated Regulation); PL3, PLOC3 (Identified Regulation STAT, STATM (Students and Teachers’ Attitude 
Towards Mathematics Anxiety); PL1, PLOC1 (Intrinsic Motivation); PL2, PLOC2 (Integrated Regulation); 
PL3, PLOC3 (Identified Regulation); PL4, PLOC4 (Introjected Regulation); PL5, PLOC5 (External 
Regulation); PL6, PLOC6 (Amotivation); PLT, PLOCTOTAL. Values are represented as the Spearman 
correlation coefficient (Rho). 
Student Teachers’ Socio-Educational Commitment (STSEC) and Students and 
Teachers’ Attitude Towards Mathematics (STATM) performance 

When comparing both measures of the STSEC questionnaire (before and after the 
intervention), significant differences (p < 0.05) were observed after the intervention in 
the ITT analysis showing a significant improvement with moderate effect sizes in both 
dimensions, ‘Awareness of social justice’ (Z = -2.79; p = 0.005; η2 = 0.11) and ‘Socio-
educational action’ (t35 = -3.79; d = -0.63; p < 0.001), as well as in the total sum of the 
questionnaire (t35 = -3.67; d = -0.61; p < 0.001), showed in Table 1.  

Similarly, significant differences were observed after the intervention in the PP analysis 
in the two dimensions of the STSEC questionnaire, awareness of social justice with 
small effect sizes (t30 = -2.44; d = -0.44; p = 0.011) and socioeducational action (t30 = -
3.04; d = -0.55; p = 0.002), and in the total sum of both dimensions (t30 = -2.91; d = -
0.52; p = 0.003) with moderate effect sizes, shown in Table 1. However, no significant 
differences were observed in the STATM questionnaire in the ITT and PP analysis (p > 
0.05). Additionally, a significant increase was reported in the dimension of PLOC1 after 
intervention in the ITT analysis (p = 0.046).  
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Table 3 
Results of the STSEC, STATM and PLOC questionnaire 

Variable 
Intention to treat analysis (n = 36) Per protocol analysis (n = 31) 

BI AI p BI AI p 

STSEC-1 21.19 ± 4.69 25 (7.75) 0.005* 21.55 ± 4.60 24.03 ± 4.39 0.011* 

STSEC-2 32.19 ± 6.70 38.56 ± 6.47 <0.001* 32.74 ± 6.99 38.13 ± 6.07 0.002* 

STSEC T  53.39 ± 10.78 62.86 ± 10.65 <0.001* 54.29 ± 11.14 62.16 ± 10.13 0.003* 

ATM 22.08 ± 6.35 21.86 ± 6.07 0.370 22.68 ± 6.43 22.32 ± 6.42 0.299 

PLOC1 23 (3.75) 26 (5.75) 0.046* 23 (3) 26 (6) 0.073 

PLOC2 25 (7) 27 (4.75) 0.132 25 (6) 27 (4) 0.091 

PLOC3 24 (6) 26 (5) 0.289 24 (6) 26 (5) 0.483 

PLOC4 16.47 ± 5.95 17.25 ± 6.40 0.264 16.55 ± 6.02 15.97 ± 5.78 0.319 

PLOC5 8.5 (7.5) 7.5 (6.5) 0.588 7 (7) 7 (5) 0.473 

PLOC6 5 (4.75) 5 (6.75) 0.278 5 (4) 4 (5) 0.794 

Note. *p<0.05. BI, Before the intervention; AI, After the intervention; STSEC-1, Awareness of 
social justice; STSEC-2, Socio-educational action; STSEC T, Total sum of STSEC dimensions; 
ATM, Student and Teachers’ Attitude Towards Mathematics; PLOC1 (Intrinsic 
Motivation);PLOC2 (Integrated Regulation); PLOC3 (Identified Regulation);PLOC4 (Introjected 
Regulation);PLOC5 (External Regulation);PLOC6 (Amotivation) Values are presented as mean 
± standard deviation or median (IQR). 

Relationship between results (ITT analysis) 

The results between STSEC and the PLOC questionnaire after intervention in the ITT 
analysis revealed (and excluded evident correlations between the dimensions of the 
same questionnaire) significant positive associations with moderate correlations 
between the dimensions of PLOC1, 2 and 3 dimensions with STSEC1 (Rho > 0.45), 
with STSEC2 (with two strong associations, Rho > 0.5), and with the total sum of items 
in the STSEC items (with also two strong associations, Rho > 0.5).  

In the end, significant positive correlation was observed between PLOC 5 and PLOC 6 
(Rho = 0.73), represented in Table 4. 

Table 4 
Spearman correlation matrix of measured questionnaires and dimensions after 
intervention with ITT analysis (n = 36) 
Var ST1 ST2 STT ATM PL1 PL2 PL3 PL4 PL5 PL6 

ST1 1          

ST2 0.89* 1         

STT 0.95* 0.98* 1        

ATM 0.05 -0.00 0.01 1       

PL1 0.49* 0.53* 0.55* -0.14 1      

PL2 0.46* 0.50* 0.51* -0.06 0.87* 1     

PL3 0.45* 0.48* 0.49* -0.12 0.89* 0.87* 1    

PL4 0.33 0.27 0.30 -0.18 0.45* 0.41* 0.42* 1   

PL5 0.20 0.20 0.22 -0.11 0.21 0.17 0.15 0.04 1  

PL6 0.25 0.14 0.19 0.07 0.04 0.02 0.01 0.08 0.73* 1 

Note. *p<0.05. Var, Variable; ST1, STSEC-1 (Awareness of social justice); ST2, STSEC-2 
(Socio-educational action); STT, STSEC T (Total sum of STSEC dimensions); ATM (Students and 
Teachers’ Attitude Towards Mathematics); A PL1, PLOC1 (Intrinsic Motivation); PL2, PLOC2 
(Integrated Regulation); PL3, PLOC3 (Identified Regulation); PL4, PLOC4 (Introjected 
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Regulation); PL5, PLOC5 (External Regulation); PL6, PLOC6 (Amotivation). Values are 
represented as the Spearman correlation coefficient (Rho).     

Relationship between outcomes (PP analysis) 

When comparing the correlations with the variables recorded at the end of the 
intervention, and between the ITT and PP analyzes, it is possible to distinguish lower 
correlation coefficients in the matrix of the PP analysis compared to the ITT one. 
However, it was possible to observe a significant positive association between PLOC5 
and PLOC6 (Rho = 0.58) that was not reported in Table 2, that weren’t observed in 
Table 3, with also less significant correlations in Table 5.  

Table 5 
Spearman correlation matrix of measured questionnaires and dimensions after 
intervention with PP analysis (n = 31). 
Var ST1 ST2 STT ATM PL1 PL2 PL3 PL4 PL5 PL6 

ST1 1          

ST2 0.85* 1         

STT 0.94* 0.98* 1        

ATM 0.12 0.07 0.08 1       

PL1 0.41* 0.44* 0.45* -0.12 1      

PL2 0.39* 0.42* 0.44* -0.07 0.88* 1     

PL3 0.34 0.36* 0.36* -0.13 0.89* 0.85* 1    

PL4 0.25 0.14 0.18 -0.04 0.44* 0.47* 0.45* 1   

PL5 -0.20 -0.13 -0.13 0.21 -0.12 0.02 -0.06 -0.22 1  

PL6 0.01 -0.01 0.04 0.25 -0.05 0.02 0.02 0.04 0.58* 1 

Note. Var, Variable; ST1, STSEC-1 (Awareness of social justice); ST2, STSEC-2 (Socio-
educational action); STT, STSEC T (Total sum of STSEC dimensions); ATM (Students and 
Teachers’ Attitude Towards Mathematics); A PL1, PLOC1 (Intrinsic Motivation); PL2, PLOC2 
(Integrated Regulation); PL3, PLOC3 (Identified Regulation STAT, STATM (Students and 
Teachers’ Attitude Towards Mathematics Anxiety); PL1, PLOC1 (Intrinsic Motivation); PL2, 
PLOC2 (Integrated Regulation); PL3, PLOC3 (Identified Regulation); PL4, PLOC4 (Introjected 
Regulation); PL5, PLOC5 (External Regulation); PL6, PLOC6 (Amotivation). Values are 
represented as the Spearman correlation coefficient (Rho).     

DISCUSSION 

Firstly, this study aims to analyze the effect of the implementation of the project on 
socio-educational commitment, as well as on motivation towards PE and attitude 
towards Mathematics. Thus, with respect to whether the implementation of a University 
Service-Learning experience has an impact on the awareness of social justice and the 
socioeducational action of the university students involved, it is observed that, after the 
intervention, these variables have increased significantly. Specifically, statistically 
significant differences are observed both in the partial dimensions (awareness of social 
justice and socio-educational action) and in the total measure of the socio-educational 
commitment scale, which demonstrates the positive effect of Service-Learning on this 
variable.  In this sense, there are numerous studies that support these results, such as the 
studies by Luna et al. (2024), Mayor and Guillén-Gámez (2021) and Meyer et al., 
(2019) who show that Service-Learning favors active student participation and enhances 
key competencies related to social commitment. Along the same lines, studies such as 



 Sánchez-Polán, Martín-Carrasquilla, Santaolalla-Pascual & Fernández-Rivas         11 

International Journal of Instruction, January 2027 ● Vol.20, No.1 

that of Asenjo, Santaolalla & Urosa (2021), García-Gutiérrez and Corrales (2021) and 
Saavedra et al. (2022) point out that this methodology promotes a critical attitude and 
greater socio-educational participation in future teachers, positively favoring awareness 
of social justice and encouraging civic engagement in relation to inequalities, 
demonstrating, mainly, greater impact on socio-educational action. In addition, the work 
of Do et al. (2024) demonstrates that these experiences not only reinforce commitment 
to the community, but also strengthen personal and academic development, especially 
when apply with vulnerable groups. 

Furthermore, this study aimed to know if this Service-Learning experience increased the 
motivation of students towards PE and attitude towards Mathematics, noting that there 
are no significant differences after the intervention in terms of the attitude towards 
mathematics, although there were with respect to motivation towards PE, specifically, 
with respect to their intrinsic motivation.  

The increase in intrinsic motivation for PE aligns with the findings of de Lobo-de-
Diego et al. (2024), who emphasize that Service-Learning projects in PE foster 
meaningful learning by connecting academic content with real-life social contexts 
(Sumarmi et al., 2020). Their study highlights how students experience satisfaction and 
personal growth when engaging in physical activity with vulnerable populations, which 
in turn enhances their civic participation and intrinsic motivation. The emphasis on 
movement and embodied learning in all workshops, as noted in this study, likely 
contributed to this motivational boost. In addition, Lamoneda et al. (2019) also 
implemented a Service-Learning programme in PE with secondary school students and 
observed evidence of statistically significant improvement in the development of 
participants’ prosocial attitudes but no changes in attitudes towards immigration.  

With regard to attitudes towards mathematics, these are shaped through students’ 
diverse experiences with the subject and directly influence their disposition to approach 
it with confidence or, conversely, with resistance (Auzmendi, 1992; Fernández Cézar et 
al., 2016). These attitudes significantly affect teaching and learning processes, primarily 
due to their strong association with academic achievement in mathematics—both 
among primary and secondary school students (Hwang & Son, 2020) and among 
preservice teachers (Edo et al., 2024). In this context, it is possible to identify several 
methods for improving mathematical attitudes, confidence, and achievement, 
highlighting among them active methodologies such as Service-Learning, which has 
proven to be an effective approach for enhancing student motivation and engagement 
across educational stages (Gómez-Escobar & Simón-Medina, 2022). 

Although several studies have reported that Service-Learning can positively influence 
students’ attitudes in general (Andrade-Zapata & López-Vélez, 2023; Martínez-
Usarralde et al., 2024), and specifically in the domain of mathematics (Anderson et al, 
2016; Santaolalla, Martín-Carrasquilla & Urosa, 2025; Wilkerson, 2020), the present 
study did not reveal a significant change in students’ attitudes toward mathematics. This 
outcome may be attributed to the specific characteristics of the intervention. On the one 
hand, this may be attributed to the fact that the Service-Learning experience has been 
implemented through an interdisciplinary approach in which Mathematics has been 
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integrated with Physical Education; in such cases, authors such as Honey et al. (2014) 
point out that, in general, there is less evidence of a positive impact of interdisciplinary 
integration on mathematics outcomes than on those of other disciplines. Furthermore, 
this was a one-off initiative carried out over the course of a single academic year and, 
although there is evidence of improved attitudes towards mathematics in 
interdisciplinary experiences between these two subjects (Valentini & Sbarbati, 2024). 
Within the field of mathematics education, previous research has shown that substantial 
changes in beliefs and attitudes often require time, continuity, and stable pedagogical 
relationships (Stipek et al., 2001). Finally, in other cases, statistically significant 
improvements have been observed among preservice teachers when engaged in open-
ended mathematical tasks that involve the use and design of manipulatives and 
modeling tools (Schanke, 2022). This has not been the case here due to the nature of the 
interdisciplinary collaboration between Mathematics and Physical Education. These 
findings underscore the need for mathematics teaching not to shy away from approaches 
that offer students in general, and future teachers in particular, the opportunity to 
engage continuously in competence-based and context-based learning (Simarro & 
Couso, 2018), through approaches that move away from those in which the pedagogical 
focus is based on excessive control in the classroom (Perry et al., 2023). 

Studies such as Meyer et al. (2019) suggest that the nature of service activities and 
student characteristics can influence Service-Learning outcomes. In this study, it is 
likely that the interdisciplinary design of the Mathematics and PE workshops, combined 
with the fact that the preservice teachers were specializing in Physical Education, led to 
a lower integration on the mathematical component into the movement-based activities, 
which may explain their lower level of engagement and emotional impact compared to 
PE. These findings highlight the importance of discipline-specific design and careful 
implementation in Service-Learning to effectively enhance students’ attitudes and 
motivation (Ortega-Ruipérez & Correa-Gorospe, 2024). Furthermore, studies such as 
that conducted by Evans et al. (2025) highlight the value and potential of integrating 
physical education and mathematics through a teacher-centered approach and 
emphasize the need to further develop strategies aimed at improving the effectiveness of 
interdisciplinary education. 

Secondly, the study aimed to explore the relationship between socioeducational 
commitment and students’ motivation toward PE and attitudes toward Mathematics. 
The findings revealed a positive association between autonomous motivation (intrinsic, 
integrated and identified regulation) and socioeducational commitment, particularly in 
the dimensions of social justice awareness and socio-educational action. On the 
contrary, higher levels of motivation were linked to lower awareness of social justice.  

These results align with existing literature highlighting the transformative potential of 
Service-Learning in fostering ethical reflection and civic engagement (Blanco & 
García-Martín, 2021; Furco & Norvell, 2019; Garbarino & Lewis, 2020). Specifically, 
Chiva-Bartoll et al. (2022) emphasize that Service-Learning experiences in PE contexts 
enhance not only professional competencies, but also a deeper understanding of social 
responsibility and justice. Similarly, Ruiz-Montero et al. (2022) found that students 
involved in Service-Learning projects with vulnerable populations developed stronger 
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socioeducational values and intrinsic motivation, suggesting that meaningful 
engagement supports both personal and academic growth. 

In this regard, the study by Wong et al. (2023) introduces the Student Voice for Social 
Justice (SVSJ) methodology, which shares conceptual ground with Service-Learning 
through its commitment to active, co-constructed pedagogies grounded in Nancy 
Fraser’s social justice dimensions (redistribution, recognition, and representation). 
Though developed in the context of online participatory action research in Hong Kong, 
the findings demonstrate similar outcomes, such as critical engagement, voice 
empowerment, and increased civic awareness, supporting the idea that centering 
students as agents of change can deepen both academic and socioeducational learning.  

The positive correlation between autonomous motivation and socioeducational 
commitment may be explained through the lens of self-determination theory (Ryan & 
Deci, 2017). When students perceive their actions as self-directed and socially 
meaningful, they are more likely to experience intrinsic satisfaction and a sense of 
purpose. This is supported by de Lobo-de-Diego et al. (2024), who reported that PE 
students participating in Service-Learning initiatives demonstrated greater motivation 
and ethical awareness, particularly when the activities were embedded in real-world 
social contexts. 

CONCLUSION  

This study examined the impact of a university Service-Learning experience on 
students’ socio-educational commitment of students and their attitude and motivation 
toward PE and Mathematics. The findings indicate that the Service-Learning 
intervention positively influenced students’ awareness of social justice and their 
engagement in socioeducational action. Furthermore, a significant increase in intrinsic 
motivation toward PE was observed, while no significant changes were found in 
students’ attitudes mathematics towards mathematics. The study also revealed a positive 
relationship between autonomous motivation (intrinsic, integrated and identified 
regulation) and socioeducational commitment, particularly in the dimensions of social 
justice awareness and socio-educational action. On the contrary, higher levels of 
motivation were associated with lower awareness of social justice, and a negative 
relationship was found between externally regulated motivation towards PE and 
students’ attitudes toward Mathematics. 

Finally, it is worth noting several limitations. The relatively small sample size and the 
specific institutional context limit the generalisability of the findings. Furthermore, the 
design of the service-learning experience may have favoured Physical Education 
content, which could have influenced specific motivation towards the subject. For these 
reasons, future research should expand the sample and extend this interdisciplinary 
approach between mathematics and physical education to other groups of trainee 
teachers, including those who do not specialise in physical education, in order to 
achieve a more balanced integration of both disciplines. Furthermore, future workshops 
should further promote the use of practical mathematical materials and modelling tools, 
whilst longitudinal designs could help to examine the sustained effects of this type of 
intervention on socio-educational engagement, motivation and academic attitudes. 
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