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Abstract

In view of the challenges involved in designing a study of Mixed Methods (MM), as well
as the problematics inherent in studying Service-Learning (S-L) from new research per-
spectives, and considering the lack of systematic reviews of MM in S-L, this study pro-
poses to analyse the use of MM research to evaluate S-L through a systematic integrative
review of scientific papers published in international databases (ERIC, DIALNET, SCO-
PUS, and Web of Science) using the terms ‘mixed methods research’ and ‘service-learn-
ing’. The contextual and methodological variables were analysed descriptively and infer-
entially using Excel and Stata programs. Moreover, 149 predefined codes were created and
analysed using the qualitative program Atlas.ti to identify which terms associated with the
research methodology were used most frequently in relation to the MM for S-L methodol-
ogy, and how and why they were used. Of the 192 papers found, only 93 met the inclusion
criteria. The results show that very few investigations specify the MM they used in suffi-
cient detail. Only 28% provide information to estimate the effect size, suggest interventions
based on S-L, and collect measures for post-intervention evaluation. This demonstrates that
the relationship between MM and stages of the S-L are not complemented in the meth-
odological design. The results demonstrated that researchers should continue working with
MM in S-L for the integration of qualitative and quantitative results. This research can be a
methodological guide for professionals and academics who want to investigate MM in S-L
because it identifies methodological deficiencies and strengths and offers and alternative
designs to evaluate the service.
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1 Introduction

This article analyses the application of Mixed Methods (MM) to the study of didactic ini-
tiatives based on service-learning (S-L) methodology, since the study of a phenomenon as
complex as S-L requires a series of complimentary approaches and research strategies. S-L
is “an approach to teaching and learning that integrates community service with academic
study in order to enrich the learning process, teach civic responsibility, and strengthen the
community” (Puig et al. 2007: 15). Service becomes truly meaningful when the learn-
ing experience achieved while performing community service is perceived as truly useful
within and outside the classroom; at the same time, apart from its educational advantages,
S-L has positive repercussions on the social community. Research on MM in S-L should
thus resort to several inter-coordinated strategies (Capella et. al. 2019).

Within this framework, it is important to point out that MM utilizes and combines quan-
titative and qualitative perspectives within a single study to answer research questions
and test hypotheses (Driessnack, et al. 2007; Frels and Onwuegbuzie 2013; Johnson and
Onwergbuzie 2004). Hamui-Sutton (2013: 212) states: “[MM] is more than just the sum
of [these two research models], [given that] during the interphase process [...] the limita-
tions of both models are remedied, while at the same time creating a broader panorama that
strengthens the validity of the [...] results”. According to Tashakkori and Teddie (2010),
MM represents the highest degree of integration and/or combination of qualitative and
quantitative approaches.

This integration is what characterizes and differentiates MM from other multi-methods
that apply more than one data collection method in a study or in a set of interrelated studies
(Hesse-Biber 2016). Within this context, Anguera et al. (2018: 2758) point out that “the
last 20 years have witnessed an explosion of studies that have, in many instances, shown
that confusion regarding the meaning of multimethod and mixed methods is still rife”.
They agree with the definition put forward by Bazeley (2015), for whom multi-methods are
those which employ different methods or approximations in parallel or sequentially, but do
not integrate them to the ultimate degree implied by their inferences.

According to scientific literature, MM have their roots in the 1960s, especially in the
field of medical criminology. A decade later, the first case study based on MM emerged,
in which questionnaires were used as an additional means to collect data (Maxwell 2016).
As a result of these practices, from the 1980s onwards, researchers began to explore and
emphasize the viability and effectiveness of data triangulation, as it was considered to be
a process that went beyond the comparison of qualitative and quantitative data (Lucero
et al. 2018; Moorkens 2015; Pereira 2011). One example was the study carried out by
Greene et al. (1989), who observed that evaluators of educational and social programmes
had recently extended the repertoire of research methodologies by adding designs that
included qualitative and quantitative methods in combination. The use of that approach
came to be promoted in the educational field during the 1990s. Along those lines, Nufiez
(2017) traced the extended trajectory that MM had taken in the field of Anglo-Saxon edu-
cation research as well as in Spanish-language studies, although in the latter, paradoxically,
they are widely applied as methodologies but rarely become the object of methodological
reflection, with the notable exception of studies carried out by Ponce (2011), Castafier et al.
(2013), Hamui-Sutton (2013), and Pereira (2011).

The primary criticisms raised against MM have been targeted towards the ontologi-
cal incompatibility and differing natures of the two methodologies (positivism—quanti-
tative versus hermeneutic—qualitative) and the lack of explicitness with regard to the
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essential elements of MM (Nuiiez 2017). This has been corroborated by Bryman (2006),
who affirmed that in a review of 232 scientific articles, which supposedly used MM, only
10 of the articles provided specific information on the use of qualitative and quantitative
elements.

Various authors have developed specific types of mixed design research approaches
based on the studies that have been carried out in different social, scientific, and humanis-
tic disciplines. For example, according to Greene (2007), MM models can be summarised
to include: triangulation design, explanatory design, exploratory design, and embedded
design approaches. Tashakkori and Teddlie (2010) classify MM into concurrent triangula-
tion (in which quantitative and qualitative data are collected at the same time) and sequen-
tial triangulation (in which data are collected consecutively). Hanson et al. (2005) explain
that the above stated categories in turn include within them concurrent nested design,
sequential exploratory design and concurrent transformative design. Moreover, each of
these subcategories vary with regard to: the use of theoretical/practical perspectives, the
procedure used to collect data (whether sequential or concurrent), the priority given to the
qualitative and quantitative data, and the stage in which data are analysed or integrated,
among other considerations. Eventually, the qualitative and quantitative approaches can
either be made to retain their original design or structure, or they can be adapted, altered,
or synthesized.

In order to ensure that MM is consistent and of use to researchers, it is necessary that
they move away from the idea that this methodology involves the use of two irreconcilable
paradigms. This in turn requires more emphasis to be placed on the questions, objectives,
or hypothesis, as these would play a key role in deciding which research method to use. In
order to achieve genuine empirical complementarity, it has become increasingly important
to be aware of the similarities and differences between the two methodological approaches
(Punch 2014).

MM are of particular relevance because they permit investigators to achieve an
improved understanding of research problems, and to obtain a better grasp of complex phe-
nomena than any of the two approaches would not have achieved if applied alone (Creswell
and Plano 2017). MM also provide information regarding the manner in which one method
evolves from the other; applied sequentially, they can be used to improve construct validity
and they can uncover inconsistencies stemming from analysis results, thereby opening up
new research possibilities. The triangulation of a data set can likewise improve the validity
of inferences (Molina-Azorin 2016). In the opinion of Greene et al. (1989) the primor-
dial importance of MM is found in: a) their complementarity (elaboration or extension of
results from one method thanks to the findings elicited by the other one), b) their contribu-
tion to research progress and evolution (when a researcher uses one method’s results to
find the most appropriate use for the other one), and c) their potential for further expansion
(researchers using MM seek to expand the depth and range of the research question by
applying different methods to different components of the question).

Thanks to these qualities, MM have branched out from the social sciences, where they
had their origins, to the fields of medicine, psychology, the health sciences, and educa-
tion (Creswell et al. 2013). Education research has run into a series of controversies in
its attempt to achieve a better grasp of the educational phenomenon, but MM provide
researchers with a thoroughly useful alternative to face this challenge (Ponce and Pagéan-
Maldonado 2015). Martinez-Usarralde et al. (2019) point out that MM are the second
most common methodology used to study S-L: MM are used in 37.49% of studies, super-
seded by qualitative studies (54.17%); quantitative methods (4.17%) and action research
(4.17%) are employed to a much lesser degree. This finding is similar to that of Bukas
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et al. (2020), who found that case studies were the most common (20%) followed by MM
(15%), whereby only 5% of them applied action research, and only another 5% consisted in
qualitative studies that did not specify which method they had applied; meanwhile, 55% of
the studies they analysed did not even mention which methodology they had used. At any
rate, these two overview articles merely identified the research methodologies employed in
the studies they investigated, without analysing what kind of methodological benefits MM
could provide for the comprehension of S-L.

Up to this point, we have provided an overview of what is understood by the concepts of
S-L and MM, the differences between multimethods and MM, the history of MM and their
application in the field of education, the reasons why MM have not often been the object
of methodological reflection, different classifications of MM, what is needed to achieve
true methodological complementarity, the potential benefits of MM, and which research
methodologies are most prevalent in the study of S-L. In the following sections we go fur-
ther in depth regarding the theoretical justification of S-L; we then proceed to describe the
research methods applied to S-L. methodology and demonstrate that it is necessary to carry
out a systematic revision of MM in S-L, thereby validating the present study’s objectives.

1.1 S-L methodology: key coordinates

According to Furco (2003), one of the major challenges to S-L. methodology is the impos-
sibility of formulating a universally accepted definition. This is because of the fact that the
design adapts to the idiosyncrasies of the human collectives that apply it, which thereby
limits its scope for generalization.

Nonetheless, there is a broad consensus (Butin 2010; Puig 2009; Speck and Hoppe
2004) on the need to identify S-L methodology as an educational methodology that chal-
lenges traditional pedagogical discourses; a methodology that expands the scope of teach-
ing activity beyond the classroom (Wang et al. 2020), generates spaces for the develop-
ment of social engagement (Marco-Gardoqui et al. 2020) and ethical behaviours (Lee
et al. 2020), promotes autonomy, self-efficacy (Gerholz 2017), engagement (Folgueiras
et al. 2018) and critical thinking (Kuntjara 2019), generates satisfaction with the learning
achieved (Lorenzo-Moledo et al. 2021), and facilitates meaningful learning (Celio et al.
2011). This methodology “is based on the idea that mutual assistance is a better mecha-
nism for personal, economic, and social progress than competition and the obsessive pur-
suit of success” (Puig 2009: 10).

In their search for epistemological positions, some authors place this methodology
within the following models:

(1) Philanthropic model: pays attention to social issues and enables students to explore
their own proposals and solutions (Abel 2004). This model posits that the individuals
who provide the service enjoy social and economic advantages that those who receive
the service do not, which consequently may give rise to charity, altruism, or social
justice (Sementelli 2004).

(2) Civic model: is based on the fulfilment of citizens’ rights and responsibilities, and the
use of education as a tool to create a fair society (Waters and Anderson-Lain 2014).
This model takes the existence of social injustice as its starting point and is therefore
directly related to public policy and the erosion of democracy.

(3) The socio-communitarian model: promotes a balance between individual rights and
social responsibilities, and proposes a set of common values (Codispoti 2004). This
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implies an individual transformation in favour of a commitment to being socially active
and aware.

Deeley (2015) places S-L methodology within the ‘Critical Pedagogy’ model (Ortega
2009), as she believes that the model requires deep critical reflection on the part of stu-
dents. Guided by the empirical evidences she has come across in her own research, she
affirms that this methodology is able to engender transformation in students’ manner of
exercising responsibilities, in students’ levels of self-esteem, and in the promotion of
social cooperation among students. Owing to the intensity of the learning process, this
approach also favours the acquisition of those skills, which can be transferred to stu-
dents’ future professional roles.

Criticisms pertaining to S-L methodology have focused on teachers’ loss of control
over the learning process (Deeley 2015), the consequences of potential indoctrination,
and the provision of training to the teachers in question. However, it is true that, over
the last decade, S-L has attracted increasing attention in the academic world (Puig 2009;
Speck and Hoppe, 2004).

2 Research methods in S-L methodology

A panoramic view of the research methods adopted with regard to S-L methodology
helps us understand that there is a gradual proliferation of academic, institutional, and
association-related proposals concerning this type of learning, and that there is a need
to identify rigorous, high-quality lines of research (Billig and Waterman 2003; Clay-
ton et al. 2013). Garcia and Lalueza (2019) identify two major models conditioned by
the diversity of conceptual approaches with regard to this type of learning: a positivist
model, based on the variables related to the implementation of S-L programmes, and a
constructivist model that focuses on understanding the learning process. Eyler (2011)
locates a majority of S-L research designs within the first model, and more specifically
within the field of quasi-experimental designs. However, she also identifies certain defi-
ciencies in the designs: they are not explicitly results-oriented and, it is difficult to ran-
domly assign samples in an educational setting where such designs are applied. In con-
trast, she and other authors (Billig and Eyler 2003; Bringle et al. 2004) have underlined
the importance of producing designs of holistic nature, which are less common in S-L
research. This is because they are inclined towards studying how students process the
challenges of service activity and how they develop their capacity for critical thinking
and their cognitive, inter- and intrapersonal capacities, among other aspects. Holistic
designs also enable researchers to outline the learning experience and anticipate results
with greater precision. Billig and Eyler (2003) also recommend the use of longitudinal
experimental designs with randomized samples.

Bringle et al. (2011) are supported by a wide range of authors (Billig and Waterman
2003; Lewellyn and Kiser 2014) in their assertion that S-L researchers should:

(1) Be guided by a rigorous theoretical framework;

(2) Describe the S-L experience clearly and in detail;

(3) Control or explain the differences between the groups that form part of the research
project;
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(4) Take measurements that are psychometrically adequate, with multiple indicators includ-
ing self-reports from participants and assessments from external observers to counter-
act the bias of expected results in a social setting (Camilli et al. 2018);

(5) Use various research methods and promote the convergence of results to increase the
understanding, reliability, and generalizability of results (Aramburuzabala et al. 2018);

(6) Use designs that support the conclusions reached, so that these conclusions are not
arbitrary; and

(7) Foster involvement with the learning process in general.

Speck and Hoppe (2004) asserted that a majority of the studies on S-L methodology
had been published in the previous decade; other authors pointed out that one of the
limitations of S-L research is the lack of studies that justify the use of specific method-
ologies and emphasise the importance of adopting rigorous criteria to assess the quality
of the chosen research focus (Billig and Waterman 2003; Bryman 2006; Higher Educa-
tion Quality Committee [HEQC] 2006; Kiely and Hartman 2011). For example, after
analysing 232 articles published between 1994 and 2003 in which the authors claimed
to have applied MM in their research, Bryman (2006) concluded that a majority of those
articles were unable to justify their use of that particular design, apart from the lack of
knowledge that generally characterizes the theoretical framework of such studies.

Consequently, the benefits of using MM in S-L are numerous. They include: (a) rein-
forcement of research, since the combination of quantitative and qualitative strategies
and tools can cancel out the individual limitations they each might separately have; (b)
support for the comprehension of socially complex phenomena, such as those pertaining
to the world of education; and (c) the encouragement of data triangulation, which deliv-
ers more reliable results (Salvador-Garcia et al. 2018).

The present study is thus justified, because: (a) the increase in studies of S-L proves
that the S-L methodology is becoming more and more widespread, particularly in
Europe and Latin America (Hayward and Li 2017; Nuiiez 2017); (b) this growth in S-L
methodology is promoting primary investigations in areas that eventually require sys-
tematic quantitative and qualitative reviews in the future, in view of the fact that (c)
the amount of systematic reviews of S-L studies is scant. One of them focused on a
university setting (Salam et al. 2019), but did not study the MM that were applied; the
same can be said of a second S-L study in Physical Education programmes (Pérez-Ordas
et al. 2021), and of a third one focusing on Spanish scientific production (Redondo-
Corcobado and Fuentes 2020); the two latter ones limited themselves to identifying the
methodological approximations, but none of the three systematic reviews aimed to ana-
lyse the contribution of MM to S-L.

In view of the challenge involved in designing a study of MM (Schoonenboom and
Johnson 2017), as well as of the need to study S-L from other research approaches to
evaluate S-L whilst applying the entire gamut of analysis parameters (Capella et al.
2019; Nuiiez 2017; Salvador-Garcia et al. 2018), and in view of the lack of systematic
reviews of MM applied to S-L, the general objective of our study is to analyse how MM
is used in S-L methodology via an integrative systematic review. Our study’s specific
objectives are the following: to identify the scientific articles in which MM is applied
for the purpose of studying S-L; to analyse the contextual and methodological variables
of the primary documents that meet the criteria of inclusion; to identify the methodo-
logical terms most frequently associated with MM in S-L and to assess the complemen-
tarity of MM in a research design where S-L methodology is studied.
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3 Method

We have used the integrative review method in this study. The method aims to synthesize
theories, analyse methodological problems, and examine the empirical findings of primary
studies of experimental and non-experimental natures (Hopia et al. 2016). This is charac-
terised by the integration of quantitative and qualitative primary studies that combine the-
ory-based information with empirical literature. The research process of this study includes
the following stages: formulation of the problem or the review question literature review;
evaluation of the MM, utilisation of quantitative and qualitative data, tools and techniques,
and interpretation and discussion of results.

4 Research questions that guide our systematic review (review
questions)

What types of MM are used to study S-L in scientific articles? How are they incorporated
into the methodological design of these primary studies?

4.1 Literature review

The literature review was based on a search of bibliographic databases such as Education
Resources Information Center, DIALNET, SCOPUS, and Web of Science. We searched
the terms ‘Mixed Methods’ and ‘Service-Learning’ in the title, keyword list, or abstract,
depending on the requirements of the database in question.

4.2 Inclusion criteria

The primary studies were included based on the following criteria: (1) empirical; (2) not
time-related; (3) written in English or Spanish; (4) include abstracts; (5) have complete
texts; (6) are research articles; (7) MM is used as a research methodology; and (8) related
to S-L, regardless of discipline, field, or context. English and Spanish are the languages
in which most S-L studies have been published (>99%) in order to ensure greater repre-
sentability of results, with English publications being the most numerous. Specifically, the
reason we included Spanish in our search was due to the marked influence of Anglo-Saxon
research on the Latin American S-L scene (Gezuraga and Garcia, 2020; Lotti and Betti
2019), and because in Spain one can observe a notable increase in publications dealing
with S-L. From 2015 to 2018, three times as many articles on S-L were published in Spain
than from 2003 to 2014 (Redondo-Corcobado and Fuentes 2020).

4.3 Review process: stages and flow diagram

For our review process, we elaborated a manual in which the studies were classified (by
author, year of publication, title, etc.). This enabled us to establish common criteria to
search and analyse the documents. All gathered information was stored in an Excel spread-
sheet, shared on Google Drive by the four researchers involved in this study. Each research
team member initially reviewed a database: if certain documents could not be retrieved
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in fulltext, the entire team attempted to locate it. We also paid special heed to provide
detailed justification for the inclusion or exclusion of a study from our selection. If one
of the research team members had any doubts or left a field without a response in the
Excel spreadsheet, the entire group reviewed and consulted together regarding the item in
question.

In the first round of the review process, we found 192 documents; of these, 103 met the
inclusion criteria. Consequently, of the 89 studies eliminated, 31 studies were eliminated
due to repetition, 2 due to absence of abstract, 15 due to them being theory-based, 7 due to
them being related to volunteering, 18 due to them being written in a language other than
Spanish or English, 7 due to them not being related to S-L, and 9 due to them not being
related to MM (inter-rater reliability =87.2%).

During the second round of the review process, a much more detailed analysis of the
103 remaining documents was carried out, in consequence, 10 studies were eliminated
because they focused on the experiences of a service or a project that was not related to
S-L methodology (inter-rater reliability =91.4%).

The remaining 93 documents were once again reviewed by the researchers during the
last round of the review process (inter-rater reliability =98.7%). The discrepancies were
discussed by the four researchers, and ultimately, the 93 documents in question made up
the final sample of the literature that met the inclusion criteria.

The review process and its constituent stages are represented in Fig. 1, which thereby
meet the PRISMA criteria (Hutton et al. 2016).

4.4 Coding system and type of analysis

A coding system based on contextual variables was established based on the analysis of the
93 documents. The variables included (1) publishing year, (2) disciplines, (3) publishers,
(4) universities, and (5) references. The coding system also took into account methodologi-
cal variables related to (6) the objectives of the study, (7) the MM used, (8) the sample, (9)
the data-collection tools or techniques used, (10) the data-analysis technique used, and (11)
the effect size.

In quantitative terms, the contextual and methodological variables were analysed
descriptively (frequency and percentage) and inferentially (analysis of time series and com-
parison of averages for separate groups) via the use of Excel and Stata 13.1. With respect
to the methodological variables, we only performed a qualitative analysis of the MM used
and the classification thereof using the qualitative Atlas.ti 8 program, as recommended by
Gibbs (2018). The process involved the identification of the patterns of similar ideas, con-
cepts, or themes to subsequently establish relationships and integrate information in line
with the theoretical foundations of the study (Miles and Huberman 1994).

We created 149 predefined codes in English and Spanish in order to identify which
among the terms associated with the research methodology were used most frequently in
relation to MM for S-L methodology, and how and why they were used. These codes were
created in accordance with two criteria: a review of the keywords for the articles selected;
and a review of the subject indices in the books by Creswell and Plano (2017) and Tashak-
kori and Teddlie (2010).

Once they had been identified, the codes were divided into four categories: method,
sample, data collection, and data analysis. They were then processed in Atlas.ti via the
use of the ‘auto-coding’ function. The methodological information analysed was obtained
exclusively from the corresponding section on research methods or methodologies in each
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Fig.1 Flow diagram

of the selected studies. We also obtained a co-occurrence index when two codes were
found in the same quote, which helped us identify the interactions between codes. Codes
are conceptual constructs that allow us to assign units of meaning to descriptive or inferen-
tial information compiled in the course of a study, thereby providing explanations and elu-
cidating processes and perspectives with regard to the object of study. Quotes, on the other
hand, are text fragments: codes are thus conceptual formulations, summaries or groupings
of the quotes (Eldh et al. 2020).

5 Results

In order to fulfil our study’s specific objectives, e.g., ‘to identify the scientific articles in
which MM is applied for the purpose of studying S-L’ and ‘to analyse the contextual and
methodological variables of the primary documents that meet the criteria of inclusion’,
while at the same time fulfilling the criteria of a systematic review, we produced a general
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description of the studies by carrying out a statistical analysis of contextual variables
(year of publication, country, institution, speciality, journal, and bibliographical references
directly related to the research methodology referred to in the studies) and methodologi-
cal variables (study design, characteristics of the sample, data gathering techniques, data
analysis techniques applied in the studies). We then carried out a quantitative analysis with
two goals. The first goal was to fulfill our specific objective ‘to identify the methodological
terms most frequently associated with MM in S-L’. The second goal was to have an analy-
sis that allowed us to grasp which types of MM are used to study S-L in scientific articles,
and how MM are used in the studies featured in this review, with several examples that
serve to illustrate their use: both questions respond to the specific objective ‘to assess the
complementarity of MM in a research design where S-L methodology is studied’.

5.1 General description of the studies: statistical analysis
5.1.1 Contextual variables

The percentage of studies published per year within the selected period is as follows: 1.08%
(2005, 2007); 3.23% (2009, 2013); 4.30% (2010), 6.45% (2011, 2012); 7.53% (2014);
8.60% (2017); 12.90% (2015, 2019); 15.05% (2018), and 17.20% (2016). The year in which
the most articles meeting our criteria were published was 2016 (17.20%), followed by 2018
(15.05%). Two thirds of the publications (66.67%) are from the years 2015-2019, and the
remaining third (33.33%) were published over a much longer period, namely 2005-2014.

When analysing the rising trend in the number of publications on the subject, we
observed a clear pattern of progressive incremental growth: coefficient of 1.05, z=4.84,
p<0.001 (CI at 95%: 0.62, 1.48). This linear trend, with a certain degree of variation, can
be observed in the graph in Fig. 2.

Of the 93 articles analysed, a majority of them came from American universities
(67.74%), followed by those from higher-educational institutions in Spain (8.60%) and
Canada (4.30%). Experiences with S-L in Spanish universities come from documents pub-
lished in English or Spanish, but appear in the databases indistinctly with descriptors in
both languages, with the exception of three studies that were only recovered via descriptors
in Spanish. This criterion affects that percentage, but not to the point of changing the posi-
tion of Spain in the overall ranking.

As shown in Table 1 (below), by grouping data based on the income level of the
authors’ countries of origin (in accordance with the classification produced by the World
Bank, n.d.), we found more studies (89.8%) to be produced in the 11 countries with higher
incomes (Table 1) (mean=38.1; SD=19.7; median=1; interquartile range: 1-4) in compar-
ison to the eight countries with middle to lower incomes (Table 1) (mean=1.3; SD=0.5;
median = ; interquartile range: 1-1.5). According to the Wilcoxon test (z=1.15; p=0.250)
and the parametric comparison (t(17)=0.98; p=0.171), the difference was not statistically
significant. While the effect size was moderate (d=0.45; 95% CI: —0.48; 1.37) (Table 1),
this may, however, be attributed to the low statistical power.

With regard to disciplines, the studies mostly focused on the fields of Humanities and
Social Sciences (66.67%), followed by Biology and Biomedicine (16.13%), Physics and
Technological Sciences (9.68%), and Agricultural Sciences (specifically, Horticulture)
(1.08%). There were also a series of studies that carried out research on a range of different
disciplines (6.45%).
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Fig.2 Rising trend in the number of publications

Table 1 Percentage of publications from the authors’ university of origin by the countries’ economic cat-
egory

Countries with higher incomes

USA  Spain Canada Australia UK  Germany Chile Singapore Cyprus UAE Israel

67.74 8.6 4.30 1.61 2.15 1.08 1.08 1.08 1.08 054 0.54

Countries with middle to lower incomes

China Georgia Turkey South Africa Ghana India Malaysia Pakistan

2.15 2.15 1.08 1.08 1.08 1.08 1.08 0.54

The total percentage was adjusted accordingly for publications with authors from two countries

A significant percentage of the articles analysed were published by universities (27.9%),
specifically the University of Michigan, Georgia University, Louisiana University, Uni-
versity of Alicante, Loyola Marymont University, University of Technology Sydney, Indi-
ana University, Autonomous University of Madrid, and Adventist University of the Plata.
These universities were followed by a number of renowned and well-indexed publishers
such as SAGE (18.27%), Taylor & Francis (11.82%) and Elsevier (8.6%).

Further, 9.67% of the articles analysed were published by scientific associations,
such as the ‘Spanish Inter-University Association for Teaching Research’, the ‘American
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Society for Horticultural Science’, ‘American Dental Education Association’, ‘Australian
Chiropractors Association’, ‘Education Association of South Africa’, ‘American Society
for Engineering Education’, and the Turkish ‘Association for Social Studies Educators’.
The remaining 19.35% of the articles analysed were published by private companies and
institutions.

With regard to the references used by these primary studies on research methodologies,
only 16.42% (n=23) of these studies made reference to the specialist documentation on
MM. Of the remaining 83.57% (n=117) of the primary studies, 52.14% (n="73) made ref-
erence to qualitative research methodologies, 19.28% (n=27) made reference to research
methodologies in general, and 12.14% (n=17) made reference to quantitative research.
Moreover, the authors most often mentioned are Miles and Huberman (12 mentions),
Creswell and Strauss (30 mentions), and Corbin (11 mentions).

5.1.2 Methodological variables

A majority of the selected studies had a major focus on exploring the repercussions or
development of the S-L methodology. The research objectives were found to be clear, well-
integrated, and equipped with a methodological framework for the MM in only 21% of the
studies analysed.

Of the 93 documents that apply MM, only 16.12% offer a detailed description of which
MM was applied, as opposed to ‘sample characteristics’, in which 83.87% do indeed
include detailed information. With regard to the samples of the studies analysed, 65.38%
of the studies had samples with 150 participants or fewer, while 34.62% had samples with
more than 150 participants. The most frequently used data collection tools and techniques
in the S-L methodology were questionnaires (20.43%), surveys (18.27%), and interviews
(15.05%). These were followed by personal reflection (7.52%), focus groups (7.52%),
open-ended questions (7.52%), Likert scale (6.45%), diaries (5.37%), and observation
(3.22%). These tools and techniques to a lesser extent included inventories (1.07%), life-
history (1.07%), tests (1.07%), self-reporting (1.07%), blogs (1.07%), academic perfor-
mance (1.07%), and academic exams (2.15%). Finally, 92.48% of the documents studied
specified the data analysis techniques they used.

With respect to the information included in the articles, we must bear in mind, from
a quantitative perspective, that not all of the articles selected were of sufficient quality to
help us estimate the standardized effect size, and to then compare their effect size to that
of other studies. In fact, only 28% of the studies analysed provided sufficient information
to help us make such an estimate. These studies proposed interventions based on S-L and
performed baseline measurements, followed by new assessments once the intervention had
taken place. The measurements in question were quantitative, and the studies in the results
sections provided sufficient information to enable the estimation of the effect size (this gen-
erally included sample size, mean, and standard deviation for both, pre- and post-interven-
tion assessments. Although this information was partially available in some cases, we were
able to reliably estimate the effect size, thus, the effect size to be estimated corresponded to
Cohen’s d, thereby providing a standardized estimate for the different mean values). Fur-
ther, although the assessments included a wide variety of variables and measurement meth-
ods thereof, very few (22.58%) assessments used standardized and validated instruments.
Consequently, a number of different approaches were adopted to measure the effectiveness
of the interventions.
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Table 2 Codes and quotes

Codes Quotes

No % No %
Method 29 13.03 909 13.05
Sample 10 10.62 741 10.46
Data collection 46 43.29 3020 43.37
Data analysis 61 33.06 2306 33.12
Total* 146 100 6976 100

*Does not include the terms ‘MM’, ‘qualitative’, and ‘quantitative’, as
they can be found in any of the four categories studied. This analysis
corresponds exclusively to the ‘Methodology’ section in each of the
selected articles

With respect to the 67 articles that failed to meet the necessary quality requirements
for quantitative synthesis, we observed the following attributes among them: (1) They did
not provide quantitative data, or if they did, it was only in a descriptive form (26.9%), (2)
They did not include a pre-post assessment, or the design used by these studies was exclu-
sively cross-sectional (19.4%), (3) They only provided data regarding proportion (13.4%),
(4) They did not give the standard deviation or the exact value of p (10.4%), (5) The results
for the studies were presented only in the form of graphs (7.5%), (6) While the results of
the statistical pre-post comparison test were provided, the raw data were not; consequently,
although it was possible to estimate the approximate effect size, it was not possible to esti-
mate the weighting of the study, which could have caused a bias in the results (7.5%), (7)
The type of design prevented us from evaluating the effect of the intervention itself (6.0%),
(8) Only multivariate analyses such as linear regression and MANOVAs were performed
(4.5%), (9) Only the p value was provided (3.0%) and (10) The variable assessed was irrel-
evant to S-L methodology (1.5%).

5.2 MM research in S-L methodology: qualitative analysis

The 149 codes obtained from the terms associated with MM were subjected to qualitative
analysis for the 93 documents selected. These codes generated 6,976 quotes, which were
distributed across four major categories (Table 2). These are largely accounted for by codes
and quotes related to data collection (43.29% and 43.37%) and data analysis (33.06% and
33.12%). A smaller number of codes (19.82%) and quotes (13.05%) were linked to research
method and design, while just 6.85% of codes and 10.46% of quotes were linked to study
sample.

Of these 149 codes, the first 10 terms were ‘participants’ (6.06%), ‘significance’
(5.92%), ‘survey’ (5.45%), ‘questions’ (4.93%), ‘interviews’ (4.38%), ‘method’ (3.66%),
‘scale’ (3.64%), ‘item’ (3.34%), ‘qualitative’ (3.26%) and ‘design’ (2.98%). The last 10
codes (0.01%) were applied for the terms ‘confidentiality’, ‘factorial analysis’, ‘generalise’,
‘inference’, ‘inquire’, ‘paradigm’, ‘pattern’, ‘procedure’, ‘steps’, and ‘synthesis’. Terms such
as ‘action-research’, ‘causality’, ‘checks’, ‘cluster’, and ‘confirmatory’ did not appear. Inter-
estingly, the MM used in each of the 93 documents selected (e.g., ‘explanatory design’,
‘exploratory design’, ‘embedded design’, ‘triangulation design’, etc.) were not among the
most frequently used terms.
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Fig. 3 Percentage of co-occurrences between codes

Table 3 Percentage of

MM (21 quotes) Qualitative (240 Quantitative
co-occurrences between codes

quotes) (160 quotes)
Codes % Codes % Codes %
Method 50 56.18 116 19.90 83 22.19
Sample 4 4.49 40 6.86 22 5.88
Data collection 14 1573 247 4237 160 42.78
Data analysis 21 23.60 180 30.87 109 29.14
Total* 89 100 583 100 374 100

*This analysis corresponds exclusively to the ‘Methodology’ section
in each of the selected articles

When the keywords related to research methodology (e.g., ‘mixed methods’, ‘quantita-
tive’ and ‘qualitative’) were analysed individually, the top results were for the term ‘quali-
tative’, with 240 quotes (3.26%). This was followed by the terms ‘quantitative’, with 160
quotes (2.17%), and ‘mixed methods’, with 21 quotes (0.29%).

A more specific analysis (Fig. 3) indicates that the methodological terms most fre-
quently used in the studies of S-L methodology were related to data collection, while the
codes that appeared the least were linked to research method and design, and data analysis.
It seems that when it comes to working with MM, the greatest difficulties lie in the design
and in finding a way to analyse the data that enables the integration of MM. Conversely, it
is much easier to select techniques for the collection of quantitative and qualitative data.

Despite the foregoing observations, when we analysed the research methodology as
a whole (Table 3), we observed a higher degree of co-occurrence (56.18%) between the
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terms ‘mixed methods’ and ‘study design’. However, the level of co-occurrence between
codes became weaker when we linked them to ‘data collection’ (15.73%) and ‘study sam-
ple’ (4.49%). This indicates that the term ‘mixed methods’ is much more closely related
to design, rather than the remaining elements that comprise the research methodology.
Table 3 demonstrates that a significant number of quotes were associated with qualitative
methodology; it had 80 more quotes in comparison to quantitative methodology. It seems
that ‘qualitative approach’ has a greater presence in studies on S-L methodology than
‘quantitative approach’ on the whole.

However, there was a greater degree of co-occurrence among the terms ‘qualitative’
(42.37%), ‘quantitative’ (42.78%) and ‘data collection’ (Table 3), followed by ‘data analy-
sis” (30.87% and 29.14%, respectively). Both results indicate that in S-L. methodology, a
significant emphasis is placed on identifying and describing the tools and techniques for
collecting qualitative and quantitative data, as well as the techniques used for analysis.

5.3 Classification of MM research: qualitative analysis

For the qualitative analysis, the 93 documents have been identified with a number or, fail-
ing that, the name of the authors is mentioned and can be consulted in the supplementary
file. The verbatim from the primary documents have been indicated with quotation marks.

In relation with our research question ‘which types of MM are used to study S-L in
scientific articles’, quantitative analysis shows that the most frequently smployed methods
(15.05%) in which the scientific articles offered meticulous detail about their application
were: concurrent design (12,22,29,51,64), embedded design (35,54), explanatory sequen-
tial design (17,26,28,37,41,67), and triangulation design (12,31,66).

Concurrent design is an integrative design methodology that has been used by Mam-
pane and Huddle (2017) to bring into account the different sub-systems within the service
experience. This method has also been used in combination with a specific type of concur-
rent design, namely the concurrent transformative strategy approach, in which the qualita-
tive and quantitative foci are given equal weighting within the study (29). Seemingly, in
S-L methodology, it is a common practice to combine concurrent design with other meth-
ods such as longitudinal studies or cross-sectional studies (51, 64).

Continuing with our analysis of these MM approaches, we found two studies to have
used the embedded design method, in which a single set of data is insufficient to fulfil the
objectives of the study. Consequently, the research questions are required to be addressed
via the use of different types of data. Huff et al. (2016) adopted this approach to address the
question of how engineering students perceive the impact of an S-L programme on their
professional development. Likewise, the study by McWhorter et al. (2016) confirmed that
study designs involving multiple cases were becoming increasingly popular in the field of
business research.

At the same time, the explanatory sequential design method was applied with increasing
frequency in S-L methodology, with there being a total of seven studies in this regard. One
example is the study by Cone (2009). The prior quantitative stage consisted of a pre- and
post-test study to measure the effects of community-based S-L methodology. This was fol-
lowed by interviews to round out or add depth to the most relevant data, or clarify any data
that was considered unclear or noteworthy with regard to the various debates and activities
that were carried out.

Finally, although Creswell et al. (2013) indicate the most common and well-known
MM design is triangulation design, which consists in directly comparing and contrasting
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quantitative statistical results with qualitative findings, or validating or extending quan-
titative results via qualitative data. Only three studies applied it. Li et al. (2019) studied
the effect of different service experiences in adolescents suffering from cerebral palsy. For
their part, Hirschinger-Blank et al. (2009) concluded that levels of political awareness are
raised among students when they are immersed in S-L projects. Packard et al. (2016) eval-
uated the inter-professional education experiences of health sciences students throughout
university.

However, to continue with our research question regarding which types of MM are used
to study S-L in scientific articles, authors provided less details regarding their application
(84.95%) when the methods were applied in studies using experimental designs (12,33,3
4,39,52,55,59,61,62,65), quasi-experimental designs (1,6,20,21,39,46,59,71,72,73,77,79,8
0), case studies (28,36,47,54,88), longitudinal studies (28,64,81), cross-sectional studies
(21,39,51), cross-case studies (28,54), descriptive studies (15,25,70), thematic analysis (4,
8,16,22,35,39,41,75,78,81,87), content analysis (7,12,13,21,33,50,59,84,86,87), discourse
analysis (45), and Grounded Theory (2,3,4,9,10,46,48,63,68,85,88).

For example, a total of 11 studies had adopted experimental designs and applied the
same pre- and post-test techniques to measure intervention (52,61). In these studies, the
participants were randomly assigned to evaluate the effect of S-L methodology on stu-
dents’ sensitivity to social issues, in addition to its effect on civic and social skills (34),
among other factors. For the experimental group, the specific tasks chiefly included the
reading of materials related to S-L. methodology (55), specific activities, and weekly moni-
toring assessments (12,55). Without any exception, these experimental designs began with
the application of quantitative research. Later, once the information was gathered and ana-
lysed, the designs proceeded to apply a qualitative approach as semi-structured interviews
(33) or narrative responses to open-ended survey questions (52). There were also three
non-experimental descriptive studies, whether ex post-facto or survey-based (15,25,70).

The quasi-experimental designs were characterized using intentional groups. These
groups were not always equivalent to one another (6,20) and comprised an experimental
and a control group with pre- and post-measurements. Other examples included were the
survey-based quasi-experimental studies (52,59). Only in the study conducted by Chiva-
Bartoll et al. (2018) did the independent variable incorporate two levels based on the type
of intervention (in line with the chosen S-L model). Generally speaking, the S-L control
group was an inactive group in which students were taught in accordance with a meth-
odology based on the model of traditional classes, theory-based lectures, and/or research
projects (73).

Continuing with this type of design, we found the cross-sectional approach to have been
utilized as a quantitative focus. Authors utilized ‘a mixed-methods design consisting of
a quasi- experimental design to evaluate differences in test scores and a cross-sectional
design to describe students’ attitudes’ (39), and they also used an observational method as
part of the qualitative focus (51).

Longitudinal studies enabled researchers to conduct a more profound analysis of the
progress made by students during the S-L experience over an extended period. It also ena-
bled them to study how experience influenced students’ roles (22) and responsibilities as
future professionals (64), and conduct retrospective assessments of the years of experience
in S-L methodology (81).

For their part, the case studies related to S-L methodology were either standalone cases,
multiple cases, or exploratory case studies. Although the case study method is claimed to
have one of the best theoretical groundings and explanations, the studies did not specify
how the method was integrated into the MM approach and its constituent stages (36).
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In S-L methodology, the case studies are usually subjected to the process of cross-case
analysis, a method of analysis that involves the exploration of similarities and differences
between cases with the aim of lending support to empirical generalization and theoretical
predictions (28). Given the enormous variation and complexity of contexts and environ-
ments within the field of S-L, this cross-sectionality is present throughout the entire struc-
ture of the study (54).

Content analysis and discourse analysis were also used in relation to S-L methodol-
ogy as qualitative methods for analysing personal reflections (13) and interviews (33) in
which the number of words was counted, and the proportion of their occurrence in the text
was analysed (21). Grounded theory was also used as an additional qualitative method:
‘We used grounded theory to code and analyse qualitative data from the interviews and the
critical reflections’ (10).

To finish, Table 4 presents several examples that illustrate who the selected scientific
articles applied MM and combined the results of qualitative and qualitative data, thus
likewise answering the question as to how they are incorporated into the methodological
design of these primary studies.

6 Discussion and conclusions’

This study’s general objective was to analyse how MM are applied in S-L by carrying out
an integrative systematic review.

Regarding our first specific objective, a total of 93 scientific articles were quantita-
tively and qualitatively analysed through a series of contextual and methodological vari-
ables reflecting how MM are applied to S-L. Regarding our second objective, the obtained
results of contextual variables confirm that the amount of studies of the application of MM
in S-L notably increased from 2015 to 2019: the leading country was the US, and Spain
was in second place. This observation is confirmed by further authors who report a signifi-
cant increase in publications on S-L in Latin America (Gezuraga and Garcia 2020; Lotti
and Betti 2019).

Studies about S-L with MM are likewise most prevalent in the field of Humanities and
Social Sciences, whereby Education Sciences play a particularly prominent role (Creswell
et al. 2013), as well as in programmes carried out within a university context (Redondo-
Corcobado and Fuentes 2020). In the primary documents we analysed, the number of refer-
ences relative to MM are less frequent, probably because, as Nuiiez (2017) points out, very
few studies actually provide a true methodological reflection regarding how and why MM
should be applied in S-L.

Concerning the subject of methodological variables, the number of articles that provide
a detailed explanation of the MM they applied is very low. This finding corroborates the
above-mentioned explanation given by Nufiez (2017); at the same time, it reinforces the
need to continue working on research objectives as a methodological framework of MM
and their design in the study of S-L (Schoonenboom and Johnson 2017).

Questionnaires are the tool most often employed, and the documents we analysed are
characterized by their specificity in describing their sample. Both of these observations

! Documents that met the inclusion criteria which are mentioned in this section are in the supplementary
file.
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were also made in the systematic review provided by Pérez-Ordas et al. (2021), while
Redondo-Corcobado and Fuentes (2020) specified that the most common questionnaires
had been elaborated ad hoc.

One of our study’s limitations is that less than one-third of the studies met the criteria
for inclusion in the meta-analysis. Even amongst those that do, the samples are very small,
the methodology is unclear, and the valid assessment methods are not used. Although
many studies propose new scales, a great majority of these scales have not been psycho-
metrically verified, nor is any information provided in relation to their validity or reliability
beyond the simple fact of internal consistency. When viewed as a whole, the studies are
highly heterogeneous in terms of their objectives and methods, and the representability of
their samples.

Fulfilling our study’s third specific objective, our analysis of which methodological
terms are most frequently associated with the use of MM in S-L confirms that the two
greatest difficulties lie in study design and in how data should be analysed to achieve an
MM-specific integration. It was easier, on the other hand, to identify and describe which
tools and techniques were used in quantitative and qualitative data collection. This find-
ing agrees with the review by Schoonenboom and Johnson (2017), who affirm that it is
essential that study designs should be adjusted to the concrete situation and to each study’s
specific research questions. We likewise find a greater quantity of terms related with quali-
tative research, which, indeed, is the methodological approximation most often employed
in S-L. This result is confirmed by Martinez-Usarralde et al. (2019), Bukas et al. (2020),
and Redondo-Corcobado and Fuentes (2020).

In terms of what types of MM are used to study S-L in scientific articles and how are
they incorporated into the methodological design of these primary studies, it is confirmed
that there are few studies that refer to the methodological complementarity of the quantita-
tive—qualitative approach (1,6,19,20,34,37,80) and its importance to the research process
(34), in the sense of complementarity between stakeholder voices (19) or data collection
techniques (12,22) or in the data analysis (1) or occasions in which the researchers them-
selves move between inductive and deductive modes of thought (6) or when both modes
are combined in the discussion.

For example, only the study by Mampane and Huddle (2017) alludes to the fact that the
MM approach forms part of the pragmatic paradigm. For its part, the study by Gil-Gémez
et al. (2016) presents the quantitative and qualitative paradigm to contextualize and justify
the experimental design and the questions and techniques that are used: ‘Likewise, taking
the qualitative paradigm as our starting point, we formulated a research question in order to
complement the quantitative findings’ (34). Another example is the study by Brizee (2014),
which clearly demonstrates how descriptive statistical analysis favours data triangulation:
‘With Data analysis, I used descriptive statistics and grounded theory to analyse and trian-
gulate data’ (46). It also shows how qualitative analysis complements quantitative analysis:
‘As the interview transcripts were reviewed and coded, categories were developed, com-
parisons made, and connections identified that were able to further illuminate the quantita-
tive findings and integrate the data’ (38).

These methodological deficiencies are also evident in the integration of the various
cycles or stages of S-L methodology with the stages of the research design, inasmuch as
they are carried out separately (27). For example, although the studies describe how the
various stages of S-L. methodology helped the researchers achieve their aims, ‘Sensitivity
to the community partner’s culture during all phases of planning, delivering, and evalu-
ation services is needed for successful international health efforts’ (78). Further factors,
such as how the teaching and learning methodologies (e.g. project-based methodologies)
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were applied during these stages of the service, how community needs were assessed
(27,76), and how the sample was selected (6), were not integrated into the research design
or explained within the context of the said design and vice versa. According to Greene
(2007), in order for the various approaches to feed into one another, and thereby gener-
ate an improved understanding of the phenomenon being studied, it is essential to bring
together the ‘various mental models’ in the same search space to foment a respectful dia-
logue between them.

Nevertheless, in view of the complex methodological elaboration involved in MM
design (Schoonenboom and Johnson 2017), and taking the contributions of Creswell and
Plano (2017) as well as of Molina-Azorin (2016) into account, we can affirm that studies
using MM in S-L have benefited from the methodological complementarity that emerges
from amplifying the results of one method with those of another in a synergetic feedback
loop—one of the three great advantages of MM.

Reflecting our study’s fourth specific objective, an example of such complementarity
can be found in the study by Cumberland et al. (2019), who made unexpected discover-
ies of further variables that could fulfil a certain function in S-L, but which had not been
emerged from the quasi-experimental design alone. The role played by students of medi-
cine in the relations they forged with their service partners turned out to be crucial in deal-
ing with patients suffering from neurological disorders such as Parkinson’s disease. That
role was so outstanding that the study authors decided to incorporate a questionnaire scale
on the subject of friendship and social roles in their future studies of S-L, since friendship
and social roles turned out to be a variable that bore a positive influence on the experi-
ment’s results.

Qualitative analysis has likewise confirmed the results of the quasi-experimental study
carried out by Chiva-Bartoll et al. (2019), showing that teacher trainees participating in
S-L activities tend to improve along dimensions such as social self-fulfilment, self-confi-
dence, and self-efficacy when they face the task of resolving problems: this information
could only be obtained thanks to the methodological integration that is typically specific to
MM. Li et al. (2019) affirmed that although they found significant differences in favour of
the two service groups (adolescents at risk and adolescents with cerebral palsy) compared
with subjects who had not carried out the service, only “qualitative analysis provided evi-
dence of the mechanism underlying service-learning” (Li et al. 2019: 1).

Therefore, it can be concluded that there is a methodological vacuum in MM research
projects that study S-L methodology as a formative methodology for teaching and learn-
ing to foster the development of personal and social skills. Paradoxically, while the MM
approach provides a methodological framework for the studies analysed, very few studies
provide a detailed description of the MM they apply, or of the potential benefits of MM
for analysing and comprehending S-L. Such deficiencies can be observed in the need for a
greater degree of integration between service phases, the way they are processed, and MM
design. Learning should not only be produced in the classroom and should not be of use
exclusively therein: S-L only makes sense if it is applied in the learning circumstances of
real society. In the same manner, the use of MM cannot be truly grasped without ensuring a
serious quantitative and qualitative methodological reflection that accompanies the service
throughout its application (Pérez-Ordas et al. 2021).

This research is a methodological guide for professionals and academics who want to
investigate MM in S-L, because it identifies methodological deficiencies and strengths, and
offers alternative designs to evaluate the service. Researchers are advised to continue to use
MM for S-L methodology, provided the methods in question are oriented towards the inte-
gration of quantitative and qualitative results, wherein the methodological complementarity
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of the approach is made clear from the initial planning stage to the discussion and conclu-
sions of the study.

One of the findings that emerge from our study, and which can provide perspectives and
guidelines for S-L research using MM, is the observation that qualitative analysis, thanks
to results obtained from experimental and quasi-experimental design, can provide insights
that help us grasp the underlying mechanisms involved in service; qualitative analysis like-
wise helps us comprehend significant differences that are observed between pre-test and
post-test scores, as well as new, unexpected categories that emerge as possible variables
which could have an influence on service and are certainly worth further study. Another
useful finding is the observation that descriptive statistical analysis favours data triangula-
tion; qualitative analysis, for its part, complements quantitative analysis, which, in turn,
facilitates an evaluation of what has occurred in the service process, i.e. how the diverse
agents involved in S-L perceive the process, what relevance they attribute to it in a particu-
lar case, which elements emerge, and how the teacher and the students value the competen-
tial, conceptual, social and/or critical learning achieved with this methodology. S-L thus
requires holistic methodological approaches to increase the problematization of the ser-
vices to bring out any prevailing theoretical inconsistencies and triangulate or corroborate
the results using different types of data.
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