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Abstract

Motivation is an essential factor influencing learners’ active participation in STEM subjects and
their decision to study STEM fields. This study aimed to determine the current state of research
on motivation and STEM and systematically review the current research in the literature. The study
examined 78 articles published in journals indexed in the SCOPUS database. Two researchers
collected and analyzed the data using the content analysis method. The results showed that the
first research on motivation and STEM were published in 2008, and most research papers were
published in 2021. The results also showed that most studies were conducted in the United States
(47.8%), and the preferred participants were undergraduates (28.1%), high school students
(26.7%), and middle school students (14%), respectively. In addition, the results revealed that
researchers primarily used the quantitative method to collect data, and a substantial ratio of the
studies (83%) investigated student-level factors. Based on the results obtained from this study, it
can be concluded that there is a need to comprehensively present the main research results on
motivation in STEM education. We suggest that future research should examine databases such
as ERIC, ProQuest, and Web of Science and include other documents in the analysis, including

book chapters, conference papers, dissertations, and theses.
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INTRODUCTION
STEM education aims to develop learners’
knowledge and skills in science, technology,

engineering, and mathematics, such as creativity, critical
thinking, and problem-solving (Hasanah, 2020;
Martynenko et al., 2023; Shchemeleva, 2020). With the
advent of STEM education in 2009 in the United States
(White House Office of the Press Secretary, 2009),
researchers have developed formal and informal
education programs for students at various levels, from
kindergarten through undergraduate, to provide STEM
skills that will prepare them for the future (e.g., Belayneh,
2021; Chittum et al., 2017; Morgan et al., 2022; Parks et
al., 2021; Schnittka et al., 2012). In parallel with these
educational advances, many nations have developed

new curricula for STEM education and updated their
existing curricula according to the skills that STEM
education requires (Andreev et al., 2020; National
Science & Technology Council, 2013; Ritz & Fan, 2015).
In this way, nations also wanted to take action to educate
their students and provide them with skills in the face of
changing developments such as global warming,
hazardous chemicals, new technologies, environmental
protection, and ensuring prosperity in the face of
changing world conditions (Hasanah, 2020; Ng, 2020;
Ritz & Fan, 2015). In addition to developments, a decline
in students preferring college-level STEM fields in many
countries has made STEM instruction increasingly
important (Akgunduz, 2016; Ng, 2020). For these
reasons, governments have placed significant
importance and urgency on developing STEM
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Contribution to the literature

e STEM research and educational policy documents emphasize that learner motivation is important to
promote learning outcomes such as active engagement, interest, and achievement in STEM education.

e Although previous studies on STEM education have been conducted to understand learner motivation
and the relationships between motivation and other variables that influence their motivation in STEM
education, only two previous studies have included an analysis of research studies on motivation and

STEM.

e There is a research gap in the literature regarding a systematic review of studies that address motivation
and STEM. This gap highlights the need for a comprehensive review study of the role of motivation in

STEM education.

instruction and have supported education stakeholders
to encourage and promote students in STEM subjects
(Tawbush et al., 2020). For these reasons, it has become
apparent that there is a need to encourage students to
STEM fields and prepare them to work in STEM fields in
a technology-driven world.

In increasing the importance given to STEM teaching,
the results of international tests such as PISA and TIMSS,
in particular, have shown that students” STEM skills are
not good and are not increasing compared to previous
test results (Roungos et al, 2020). In particular,
numerous studies have shown that student interest and
skills in mathematics and science test scores have
declined significantly in OECD countries in recent years
(Jeffries et al., 2020). The dramatic declines in student test
scores have alarmed many countries worldwide and
prompted them to take action to prevent this decline
among students.

The actions that must be taken to prevent the decline
of student interest and motivation in STEM fields aim to
encourage them to pursue STEM careers. STEM research
and educational policy documents emphasize the
importance of motivation in STEM education.
Researchers agree that learner motivation is important in
fostering learning outcomes such as active engagement,
interests, and achievement in STEM education (Fiorella
et al., 2021; Salsa et al., 2022). Specifically, research has
found that motivation is one of the affective factors
influencing learners’ interest, learning outcomes, and
career choices in STEM fields (Saleh et al., 2019; Salsa et
al, 2022). With this aspect of research findings,
motivation has become very important in influencing
learners’ interests, encouragement of their work in
STEM subjects, and career choice decisions in STEM
fields. For all these reasons, further insights into the state
of research on motivation and STEM education are
needed. Since the emergence of STEM, researchers have
focused on the role of motivation as an affective factor
that influences learners’ preferences and careers in
studying in STEM fields. Despite the great importance
placed on motivation in learners’ choices and decisions
to pursue careers in STEM fields, only two studies
(Murphy et al.,, 2019; Saleh et al., 2019) have reviewed
research on motivation and STEM.
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Although previous studies on STEM education have
been conducted to understand learners’” motivation and
the relationships between motivation and other
variables that affect their motivation in STEM education,
only two previous research included an analysis of
research studies on motivation and STEM. In these
studies, Saleh et al. (2019) aimed to review related
articles on the role of interest and motivation in STEM
education between 2011 and 2019. However, the number
of articles they analyzed was limited (n=18). In another
research, the review by Murphy et al. (2019) synthesized
the literature on student motivation and academic
emotions to provide relevant insights into student
STEM'’s effect. Although they paid particular attention to
outcomes related to gender and educational
interventions that emphasize motivational models, they
did not conduct a systematic review of research on
motivation and STEM education. For this reason, it is
necessary to review studies in the literature on
motivation and STEM. In this regard, there is a research
gap in the literature regarding a systematic review of
studies that address motivation and STEM. This gap
highlights the need for a comprehensive review study on
the role of motivation in STEM education. In light of this
research gap, the purpose of this study was to provide a
systematic review of research studies on motivation and
STEM, identify trends and gaps in the literature by
comprehensively examining how motivation and STEM
are used in education, and classify the research.

METHOD

Article Selection Process

The researchers used the SCOPUS database to select
articles for this review study. For this purpose, the
researchers searched using the keywords in Table 1 and

Table 1. Inclusion and exclusion criteria

Search items Search limiters NS
“Motivation” Peer-reviewed journals 78
& “STEM””* Extra limiters

Language: English
Document type: Article
Subject area: Social sciences
Note. Searches included in title & NS: Number of studies
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Figure 1. Distribution of research by publication year (Source: Authors” own elaboration)

narrowed the search results according to the criteria in
Table 1. The researchers selected articles on motivation
and STEM published in the SCOPUS database. On the
website SCOPUS, the researchers used an advanced
search option using the keywords “motivation” and
“STEM.” Then, the researchers used the restriction
option to exclude unrelated articles from the database
and found 78 related articles after applying exclusion
criteria with the search criteria. The search results were
limited to articles, the document type was specified as
“article,” and the language was defined as “English” in
the search filters. In addition, social sciences were
selected in the search filter to find only education-related
articles. The search was completed on February 22, 2022.
The researcher did not restrict the publication year when
searching the articles in the database. Seventy-eight
articles from the SCOPUS database were included in the
analysis. The two researchers downloaded and reviewed
these articles to assess their suitability for the present
study. The review of the suitability of the 78 articles was
based on the inclusion and exclusion criteria in Table 1.
There were no discrepancies in the coding of the articles
between the two researchers. Of the articles in the
database, only seven were found unsuitable for analysis
and therefore excluded from the analysis.

Data Coding and Analysis

The two researchers coded the articles for analysis,
adhering to the inclusion criteria. For the analysis, the
researchers created a coding sheet in an Excel program
and a framework according to the research questions,
determined the codes and coding process, and agreed on
the coding and analysis before beginning to analyze the
articles individually. The literature agrees that content
analysis is a method that involves categorizing,
comparing, developing, and organizing theoretical
findings (Cohen et al., 2017). The researchers analyzed
the articles using the content analysis method. Initially,
the researchers coded fifteen articles together using the

analysis sheet developed in Excel, and later they
continued to code the other articles separately. Both
researchers analyzed all the articles according to the
analysis criteria. Researchers calculated the inter-rater
reliability as 0.91 using Cohen’s kappa analysis to
determine the inter-rater reliability of the coding
process. During the analysis, the researchers discussed
subcategories and determined the coding process for
those subcategories after the coding process was
completed by the researchers separately, a consensus
was reached by discussing the codes with which the
researchers disagreed.

RESULTS

Studies addressing motivation in STEM education
were first conducted in 2008 (Figure 1). In general, the
results obtained during the year of the studies showed a
remarkable increase in the number of studies on
motivation and STEM education.

The results show that the majority (61 articles) of the
71 articles studied were published after 2016. The results
show that most of the studies were published in 2021.
Based on this result, it can be concluded that a majority
number of studies on motivation and STEM have been
conducted in recent years. Moreover, the results show
the importance of research on motivation and STEM in
science education literature.

The results in Figure 2 show that most studies were
conducted in the United States (47.8%), Spain (7%),
Turkey (7%), Taiwan (4.2%), Australia (2.8%), China
(2.8%), the Netherlands (2.8%), Germany (2.8%),
Malaysia (2.8%), and the United Kingdom (2.8%). Only
one study on motivation and STEM was completed in
other countries, including Belgium, Canada, Indonesia
and South Korea, Norway, Russia, the Philippines,
Serbia, Slovakia, Vietham, Sweden, and Switzerland.

Table 2 shows that the preferred participant groups
in studies of motivation and STEM were undergraduates
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Figure 2. Distribution of research by countries (Source: Authors” own elaboration)

Table 2. Distribution of participants

Frequency Percentage (%) Sample research
Elementary 1 1.4 Asigigan and Samur (2021)
Elementary, middle, & high 1 14 Cheng et al. (2020)
Elementary, middle, high, & undergraduate 1 1.4 Hawkins et al. (2019)
Faculty members 4 5.6 Stupnisky et al. (2022)
Graduate 1 1.4 Yang et al. (2018)
High school 19 26.7 Maksimovi¢ et al. (2020)
High school & teachers 2 2.8 Fong et al. (2021)
Middle 10 14 Morales-Chicas et al. (2021)
Middle & high school 4 5.6 Vo and Csap6 (2023)
Parents 1 1.4 Marotto and Milner-Bolotin (2018)
Policy makers 1 1.4 Wong et al. (2016)
Public 1 1.4 Critchley (2008
Undergraduate 20 28.1 Tzu-Ling (2019)
Undergraduate & graduate 4 5.6 Rangel et al. (2021)
Women 1 1.4 Schmitt et al. (2021)

(28.1%), high school students (26.7%), middle school
students (14%), faculty members (5.6%), middle and
high school students (5.6%), undergraduate and
graduate students (5.6%), and high school students and
their teachers (2.8%). The other studies were conducted
with elementary school students (1.4%), elementary,
middle, and high school students (1.4%), elementary,
middle, high school, and undergraduate students (1.4%),
graduate students (1.4%), parents (1.4%), policymakers
(1.4%), the public (1.4%), and women (1.4%),
respectively.

The results regarding data collection methods
showed that the preferred and most commonly used
method was the quantitative research method (Table 3).
Specifically, 69% of the studies used this method. Studies
that used quantitative methods were followed by a
mixed method, including quantitative and qualitative
methods simultaneously (15.4%). Later, these studies
were followed by qualitative methods (14%) among the
studies. Among the studies examined, only one study
(1.4%, e.g., Shurygin et al., 2023) used an experimental
method to examine motivation in STEM education.
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Table 3. Distribution of research methods

F P (%) Sample research
Experimental 1 14 Shurygin et al. (2023)
Qualitative 10 14.0 Lechuga (2012).
Quantitative 49 69.0 Kryshko etal. (2022)

Quantitative+qualitative 11 15.4 Talley and Ortiz (2017)
Note. F: Frequency & P: Percentage

As shown in Table 4, the thematic focus of most
studies on motivation and STEM was on student-level
factors, at 83%. The other thematic foci were teacher-
level factors (9.8), instructor-level factors (4.2%), parent-
level factors (4.2%), scale/survey development studies
(2.8%), adult-level factors (1.4%), model development
(1.4%), policymaker-level factors (1.4%), and public-
level factors (1.4%). These results show that most of the
studies focused on examining the factors of students at
all levels regarding motivation variables in STEM
education.

Looking at the thematic focuses regarding motivation
and STEM studies (Table 4), most of the studies included
student-level factors (n=59, 83%), such as examining
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Table 4. Distribution of articles by thematic focus

Frequency Percentage (%) Sample research
Adult-level factors 1 14 Marotto and Milner-Bolotin (2018)
Instructor-level factors 3 4.2 Bouwma-Gearhart (2012)
Model development 1 14 Yahaya et al. (2021)
Parent-level factors 3 4.2 Marotto and Milner-Bolotin (2018)
Policy maker factors 1 1.4 Wong et al. (2016)
Public-level factors 1 1.4 Critchley (2008)
Scale/survey development 2 2.8 De Loof et al. (2021)
Student-level factors 59 83 Yang et al. (2018)
Teacher-level factors 7 9.8 Stupnisky et al. (2022)

students” motivation regarding STEM (e.g., Gok, 2021;
Kuo et al.,, 2019; Stringer et al., 2020; Yang et al., 2018),
the effects of instructional activities on participants’
motivation on STEM (Asigigan & Samur, 2021; Chittum
et al.,, 2017; Funa et al., 2021; Higde & Aktamis, 2022;
Julia & Antoli, 2019; LaForce et al., 2017; Tsai et al., 2021),
investigating  the relationships between STEM
motivation and related factors (Fong et al., 2021;
Gladstone et al., 2022; Hermans et al., 2022; Jeong et al.,
2020; Jiang et al., 2020; Vennix et al., 2022). Regarding
student-level factors, for example, a study by Dokme et
al. (2022) researched the motivation of female preservice
teachers toward their STEM fields. Regarding
instructional activities, the study by Tsai et al. (2021)
examined the effects of a teaching module about marine
science on students’ motivation, interest, and
achievements in marine science. In the studies that
investigated the relationships between STEM motivation
and related factors, for example, Fong et al. (2021)
examined high school students’” cross-domain
motivation patterns regarding expectancy beliefs and
values in mathematics and science in the United States.

These studies were followed by instructors-level
factors (Bouwma-Gearhart, 2012; Lechuga, 2012;
Richardson et al., 2020), model development (Yahaya et
al., 2021), parental attitudes (Marotto & Milner-Bolotin,
2018), public motivation (Critchley, 2008), the purposes
of STEM practices among policymakers (Wong et al.,
2016), developing a scale (De Loof et al., 2021; Luo et al,,
2019), teacher-level factors (Aris & Orcos, 2019; Cheng et
al., 2020; Stupnisky et al.,, 2022). For example, in the
study of instructor-level factors, Bouwma-Gearhart
(2012) explored the motivations of science and
engineering faculty to engage their students at a major
research university. In model development, Yahaya et al.
(2021) sought to develop an environmental virtual
interactive-based teaching model to implement and
promote STEM education. Regarding the purposes of
STEM practices among policymakers, Wong et al. (2016)
asked about the purposes of STEM practices in education
to policymakers in England. In the studies on developing
data collection tools to measure students” motivation for
STEM, Luo et al. (2019) developed a scale to measure
students’ STEM motivation.

In another line of research, Marotto and Milner-
Bolotin (2018) examined parents’ attitudes toward STEM
education in the level of formal and informal, their
motivations for supporting their children, and their
views on how schools can support family engagement
with STEM. In examining the public’s motivation for
STEM, Critchley (2008) examined trust in scientists and
explored the public’s perceived motivation for stem cell
researchers. She aimed to explore why the public might
be less supportive of stem cell research when the
research is conducted in a private setting than in a public
research context. Finally, regarding teacher-level factors,
the study by Cheng et al. (2020) investigated the effect of
teachers’ beliefs and 3D printing integration in science
classrooms on students” STEM motivation.

DISCUSSION AND CONCLUSION

This study aimed to determine the current state of
research on motivation and STEM and systematically
review the current research in the literature. Appendix
A shows the list of articles used in this systematic review.
The results showed that the first research on motivation
and STEM were published in 2008. The results also show
that researchers did start researching motivation in
STEM until after STEM was explained in 2009. The
number of studies on motivation and STEM indicates
that motivation for encouraging and engaging students
in STEM fields is an important research topic in the
related STEM literature. Since the results show that most
research papers were published in 2021, the popularity
of research on motivation in STEM education has
increased in recent years. For this reason, future research
is expected to focus more on affective factors related to
motivation and other related factors or variables in the
literature.

The results show that most studies on motivation and
STEM were conducted in the United States (47.8%). This
result is not interesting because STEM was introduced in
the United States. The countries that follow this result
are Spain (7%), Turkey (7%), and Taiwan (4.2%).
Interestingly, very little research has been done on
motivation and STEM education in some developed
countries such as Australia (2.8%), China (2.8%), the
Netherlands (2.8%), Germany (2.8%), Malaysia (2.8%),
and the United Kingdom (2.8%). The results show that
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further studies are needed in most developed countries
and the European Union.

In addition, the results showed that the preferred
participant groups were undergraduates (28.1%), high
school (26.7%), and middle school students (14%),
respectively. The reason for including college students in
research studies could be that they have the best chance
of finding a job in STEM fields after graduation. Another
reason could be that they are an appropriate group of
research participants. Another group of research focused
on high school students. This result is promising for
researchers because high school students are another
strong candidate to study STEM fields for
undergraduate studies and attend college for higher
education in STEM fields. From this perspective, the
research results with high school students offer
important insights for researchers studying STEM
education.

The results show that the researchers used the
quantitative method to collect data. Specifically, this
method was used in 69% of the research. This method
was followed by a mixed method, which included
quantitative and qualitative methods (15.4%). Later,
qualitative methods followed in these studies (14%). One
reason for using the quantitative method in research
studies might be that researchers investigated
participants” motivation and some relationships
between motivation and related variables. Another
reason for using the quantitative method may be related
to the advantages of quantitative data collection
methods, such as the facility to reach larger groups of
participants and the ease of administering.

More qualitative researchers should be used in
further studies to explore the research questions more
deeply profoundly and overcome the complexity of the
reasons for educational problems in STEM education. A
smaller number of qualitative studies can be considered
a research gap in the literature to investigate the
relationships between motivation and related variables.
On the other hand, the number of research with
elementary students could be much higher. Further
research should be conducted with this group of
participants to raise awareness and encourage attitudes
among elementary school students about STEM areas.

The results on the focus of the studies analyzed in this
study show that most studies (83%) were conducted to
investigate the factors at the student level. This result
may be due to the researchers’ desire to investigate
participants” motivation and the factors influencing their
motivation to study STEM fields. Interestingly, less
research was found on teacher-level factors. Considering
that teachers prepare students for STEM fields, there is a
need for more research on teacher-level factors for future
research. Moreover, it can be concluded from the results
that only two studies (Gok, 2021; Luo et al., 2019) have
been conducted to develop an instrument to evaluate
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and measure scientists’ motivation and STEM.
Therefore, more research should be conducted to
develop instruments to measure and evaluate
participants” motivation and STEM.

Recommendations

This study has limitations and recommendations.
First, this study examined only articles in peer-reviewed
journals indexed in the SCOPUS database. Articles
indexed in the SCOPUS database contain essential
insights for researchers in STEM education. However,
there is a need for future research to explore other
databases such as ERIC, ProQuest, and Web of Science
for a similar study. Second, in this study, the authors did
not include other documents in the analysis, including
book chapters, conference papers, dissertations, and
theses. Therefore, further studies should consider
including  book chapters, conference papers,
dissertations, and theses in the analysis. Third, this study
has not summarized the main research findings on
motivation in STEM education. Therefore, there is a need
to comprehensively present the main research findings
on motivation in STEM education.
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APPENDIX A

Table Al. List of articles used in the systematic review

Authors Year  Country Sample level Method Thematic focus
Vo and Csap6 (2023) 2023  Vietnam Middle & high school Quantitative Student-level factors
Shurygin et al. (2023) 2023  Russia Undergraduate Experimental ~ Student-level factors
Hermans et al. (2022) 2022 Netherlands Middle Quantitative Student-level factors
Hsu et al. (2022) 2022 USA Undergraduate Quantitative Student-level factors
Dokme et al. (2022) 2022 Turkey Undergraduate Quantitative Student-level factors
Yahaya et al. (2021) 2021 Malaysia Secondary school Quantitative Model development
Higde and Aktamis (2022) 2022  Turkey Middle Quantitative Student-level factors
Stupnisky et al. (2022) 2022 USA Faculty members Quantitative Teacher-level factors
Gladstone et al. (2022) 2022 USA High school Quantitative Student-level factors
Mulvey et al. (2022) 2022 USA & UK High school Quantitative Student-level factors
Donmez et al. (2022) 2022 Turkey Middle Quantitative Student-level factors
Vennix et al. (2022) 2023 Netherlands Middle & high school Quantitative Student-level factors
Hsieh and Yu (2022) 2022  Taiwan Undergraduate Quantitative Student-level factors
Kryshko et al. (2022) 2022 Germany Undergraduate Quantitative Student-level factors
Funa et al. (2021) 2021 Philippines High school Quantitative Student-level factors
Stolk et al. (2021) 2021 USA Undergraduate Quantitative Student-level factors
Yang and Gao (2021) 2021 China Undergraduate Quantitative Student-level factors
Totonchi et al. (2021) 2021 USA Undergraduate Quantitative Student-level factors
De Loof et al. (2021) 2021  Belgium High school Quantitative & Teacher- & student-level
qualitative factors
Fong et al. (2021) 2021 USA High school & teachers  Quantitative & Teacher- & student-level
qualitative factors
Birney et al. (2021) 2021 USA High school Quantitative Student-level factors
Schmitt et al. (2021) 2021 Germany Women Quantitative Adult-level factors
Rangel et al. (2021) 2021 USA Undergraduate & graduate = Qualitative Teacher-level factors
Morales-Chicas et al. (2021) 2021 USA Middle Qualitative Student-level factors
Gok (2021). 2021  Turkey High school Quantitative Survey development
Asigigan and Samur (2021) 2021  Turkey Elementary Quantitative &  Student-level factors
qualitative
Pitt et al. (2021) 2021 USA Undergraduate Quantitative Student-level factors
Tsai et al. (2021) 2021  Taiwan High school Quantitative Student-level factors
Cheng et al. (2020) 2020 USA Elementary, middle, & high Quantitative Teacher- & student-level
factors
Jeong et al. (2020) 2020 Spain Pre-service teachers Quantitative &  Student-level factors
qualitative
Stringer et al. (2020) 2020 USA Middle Quantitative Student-level factors
Starr et al. (2020) 2020 USA Undergraduate Quantitative Student-level factors
Jungert et al. (2020) 2020 Sweden High school Quantitative  Student- & parent-level
factors
Séinz et al. (2020) 2020 Spain Undergraduate & graduate  Qualitative Student- & graduate-level
factors
Maksimovi¢ et al. (2020) 2020 Serbia High school Quantitative &  Student-level factors
qualitative
Jiang et al. (2020) 2020 USA High school Quantitative Student-level factors
Richardson et al. (2020) 2020 USA Instructors Quantitative  Instructor-level factors
Razali et al. (2020) 2020 Malaysia High school Quantitative Student-level factors
Hawkins et al. (2019) 2019 USA Elementary, middle, high, & Quantitative Student-level factors
undergraduate
Starr and Leaper (2019) 2019 USA High school Quantitative Student-level factors
Starr et al. (2019) 2019 USA Undergraduate Quantitative Student-level factors
Luo et al. (2019) 2019 China Middle Quantitative Scale development
Aris and Orcos (2019) 2019 Spain High school & teachers Quantitative Teacher- & student-level
factors
Leaper and Starr (2018) 2018 USA Undergraduate Quantitative Student-level factors
Julia and Antoli (2019) 2019 Spain Middle Quantitative Student-level factors
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Table Al (Continued). List of articles used in the systematic review

Authors Year  Country Sample level Method Thematic focus

Kuo et al. (2019) 2019  Taiwan Undergraduate & graduate  Quantitative & Student-level factors
qualitative

Tzu-Ling (2019) 2019  Taiwan Undergraduate Quantitative Student-level factors

Achilleos et al. (2019) 2019 28 countries Middle Quantitative Student-level factors

Starr (2018) 2018 USA Undergraduate Quantitative Student-level factors

Solanki and Xu (2018) 2018 USA Undergraduate Quantitative  Teacher- & student-level

factors
Shin et al. (2018) 2018 Indonesia & Middle & High school Quantitative Student-level factors
Korea

Yang et al. (2018) 2018  Australia Graduate Qualitative Student-level factors

Marotto and Milner-Bolotin 2018  Canada Parents Qualitative Parent-level factors

(2018)

LaForce et al. (2017) 2017 USA High school Quantitative Student-level factors

Chittum et al. (2017) 2017 USA Middle Quantitative &  Student-level factors
qualitative

Klebanov et al. (2017) 2017 USA Undergraduate Qualitative Student-level factors

Talley and Ortiz (2017) 2017 USA Undergraduate Quantitative &  Student-level factors
qualitative

Tomsik and Cere$nik (2017) 2017  Slovakia Undergraduate Quantitative Student-level factors

Wong et al. (2016) 2016 UK Policy makers Qualitative Policy maker factors

Svoboda et al. (2016) 2016 USA Middle & high school & Quantitative Student- & parent-level

parents factors

Aeschlimann et al. (2016) 2016 Switzerland High school Quantitative Student-level factors

Leoén et al. (2015) 2015 Spain High school Quantitative Student-level factors

Jensen and Sjaastad (2013) 2013  Norway High school Quantitative &  Student-level factors
qualitative

Robnett and Leaper (2012) 2012 USA High school Quantitative Student-level factors

Wang (2013) 2013 USA High school Quantitative Student-level factors

Hernandez et al. (2013) 2013 USA Undergraduate & graduate ~ Quantitative Student-level factors

Schnittka et al. (2012) 2012 USA Middle Quantitative &  Student-level factors
qualitative

Bouwma-Gearhart (2012) 2012 USA Faculty members Quialitative Instructor-level factors

Lechuga (2012) 2012 USA Faculty members Qualitative Instructor-level factors

Critchley (2008) 2008  Australia Public Quialitative Public-level factors

Freeman et al. (2008) 2008 USA Undergraduate Quantitative & Student-level factors
qualitative
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