
1 
Running Head: A LITERATURE REVIEW ON MOBILE-BASED ASSESSMENT  

 
Mobile-based assessment: A literature review of publications in major referred journals from 2009 to 2018. 

Nikou, S. A., & Economides, A.A. (2018). Computers & Education, Volume 125, Pages 101-119, 

https://doi.org/10.1016/j.compedu.2018.06.006 

 

Mobile-based Assessment:  

A literature review of publications in major referred journals from 2009 to 2018 

Stavros A. Nikou, Anastasios A. Economides 
Smart Mobile and Interactive Learning Environments (SMILE) Laboratory, 

Interdepartmental Programme of Postgraduate Studies in 

Information Systems, University of Macedonia, Egnatia Street 156, 546 36, 

Thessaloniki, Greece. 

 

 

  

https://doi.org/10.1016/j.compedu.2018.06.006


2 

A LITERATURE REVIEW ON MOBILE-BASED ASSESSMENT 

ABSTRACT 

Mobile devices not only provide a medium for delivering personalized and context-

aware learning but also facilitate the delivery of assessment activities anytime and anywhere. 

With the growing adoption of the Bring Your Own Device (BYOD) practices in education, 

Mobile-Based Assessment (MBA) is an emerging field in the context of mobile learning 

research.  Although a considerable number of literature reviews exists about mobile learning, 

there is no such review study to provide insight into mobile-based assessment. The current 

study is a review of forty-three (43) articles about mobile-based assessment published in 

seven major educational technology research journals from January 2009 to February 2018.  

Major findings include that most mobile-based assessment studies focused on formative 

assessments with elementary students and in STEM subjects. Most of the reviewed articles 

reported a significant positive impact on student learning performance, motivation and 

attitudes. Moreover, the study identified several gaps in the mobile assessment literature. 

More research is needed to investigate issues and concerns related to negative perceptions 

against mobile assessment, especially form the teachers’ point of view. Also, a stronger 

alignment needs to be developed between student motivation and different mobile-based 

assessment practices. The study can be a valuable reference for educators and researchers 

working in the field of mobile-based assessment. 

  

 

 

 

 

KEYWORDS: mobile learning, mobile devices, mobile-based assessment, mobile 

assessment, feedback, literature review 



3 

A LITERATURE REVIEW ON MOBILE-BASED ASSESSMENT 

 

Mobile-based Assessment:  

A literature review of publications in major referred journals from 2009 to 2018 

1. Introduction 

With the rapid growth of mobile technologies and the extensive usage of mobile 

devices, there is a continuously increasing adoption of mobile learning in both formal and 

informal educational settings. Moreover, Bring Your Own Device (BYOD) policies are 

gaining popularity in both learning and working environments (Adams Becker, 2017). 

Mobile technologies provide new and enhanced learning opportunities, such as 

personalization and adaptivity, context-awareness and ubiquity, interactivity, communication 

and collaboration among learners, and seamless bridging between contexts in both formal and 

informal learning (Sung, Chang, & Liu, 2016;  West & Vosloo, 2013).  

There exist a large number of literature review studies about mobile-based learning. 

Most of these studies feature positive outcomes (Chee, Yahaya, Ibrahim, & Noor Hassan, 

2017, Wu et al., 2012). Sung, Chang, & Liu (2016) found that mobile devices such as 

laptops, personal digital assistants, and mobile phones are a learning tool with great potential 

in both classrooms and outdoor learning. Chiang et al. (2016) provided a content analysis of 

mobile learning patents in selected databases from 1976 to 2013. Common mobile learning 

patents characteristics were found to be multi-presentation, supporting seamless learning, 

adopting learner analysis, improving learner diversity and context awareness. Hwang and Wu 

(2014) reported that mobile learning is promising in improving students’ learning 

achievements, motivations and interests.  

Mobile devices not only provide a time- and location-independent medium for 

delivering personalized and context-aware learning content but also facilitate Mobile-Based 

Assessment (MBA), a new delivery mode of assessment with the use of mobile devices. 

While many MBA implementations exist in the related literature, to the best of our 



4 

A LITERATURE REVIEW ON MOBILE-BASED ASSESSMENT 

knowledge, no review study exists to provide an overview of the current status in the research 

about Mobile-Based Assessment (MBA).  

The current review has two objectives. The first objective is to provide a current 

synthesis of Mobile-Based Assessment research addressing relevant features. This objective 

is approached by addressing the following research question R1. 

R1. In studies involving mobile-based assessments, what are the journal and year of 

publication of the articles, age and education level of the participating subjects, 

country context, learning domain, assessment types and supported technologies, 

research design and research purpose? 

The second objective is to investigate the impact that MBA has on students’ learning 

performance, motivation and attitudes.  This objective is approached by addressing the 

following research questions R2, R3, and R4. 

R2. What is the impact of mobile-based assessment on student learning performance? 

R3. What is the impact of mobile-based assessment on student learning motivation? 

R4. What are students’ and/or teachers’ attitudes and perceptions about mobile-based 

assessment?  

The authors conducted a literature search in seven major educational technology 

research journals and identified 43 relevant articles published from January 2009 to February 

2018. These articles have been analyzed according to the aforementioned set of research 

questions.   

The review study is organized as follows.  First, a background section draws on 

mobile-based assessment, existing mobile learning reviews and the rationale for a mobile-

assisted assessment literature review study.  Then, the methodology section follows with the 

inclusion and exclusion criteria, search strategy, study selection and analysis framework and 

coding. Study results along with discussions and study limitations come afterwards.  Next, 
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identified gaps in the literature with potential future research are presented. Finally, there is 

the conclusions section that summarizes the study discussions strengthening the contribution 

of the study.  

2. Background 

2.1Mobile-Based Assessment 

Assessment is a critical process in education that features both measuring and 

supporting student learning. We follow the definition by OECD (Nusche, 2012) that 

assessment refers to the process of measuring and/or collecting and using evidence about the 

outcomes of students’ learning.  Assessment can be distinguished as summative assessment 

(takes place after a cycle of learning and measures what has been learnt, i.e. “assessment of 

learning”) or formative assessment (takes place throughout the cycle of learning gathering 

evidence of learning and providing teachers and/or students with feedback information in 

order to improve learning. i.e. “assessment for learning”) (Black, 2008). 

According to the P21's Framework for 21st Century Learning (2018), assessment is 

one of the critical systems necessary to support the skills, knowledge and expertise students 

should master in order to succeed in work and life in the 21st century. However, traditional 

assessment practices are not always appropriate to evaluate competences related to real-world 

tasks, as well as higher-level skills such as problem-solving, creativity and collaboration 

which are of great importance (Binkley et al., 2014). Researchers agree that there is a need to 

redesign educational assessment practices based on modern theories of learning, in order to 

combine different types of evidence and reflect on what students really know and can do 

(Harlen, 2013; National Research Council, 2001).   

The utilization of wireless technologies and personal mobile electronic devices in 

assessment procedures facilitate the development of a relatively new assessment mode.  
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Mobile-Based Assessment (MBA) is the assessment that is delivered with the use of personal 

electronic mobile devices such as Personal Digital Assistants, smart phones or tablets.  

According to UNESCO (2015) Future of Learning series, mobile technologies have 

the potential to support 21st century learning and assessment.  There are many affordances 

associated with the use of mobile devices in assessment. Mobile technologies provide new 

and enhanced functionalities and opportunities to assess learning, such as personalization and 

adaptivity, context-awareness and ubiquity, interactivity, communication and collaboration 

among learners, and seamless bridging between contexts in both formal and informal learning 

(Sung, Chang, & Liu, 2016;  West & Vosloo, 2013).  Mobile devices can effectively support 

new and advanced question items and assessment activities augmented with virtual or real 

physical elements (Santos et al., 2012).  Mobile devices  can  support a wide range of 

assessment practices such as classroom polling (Stowell, 2015), self- and peer-assessments 

(Chen, 2010; Lai & Hwang, 2015), high-stakes summative testing (Arthur, Doverspike, 

Muñoz, Taylor, & Carr, 2014), formative assessments (Hwang & Chang, 2011), adaptive and  

personalized assessments (Song, Wong, & Looi, 2012; Triantafillou, Georgiadou, & 

Economides, 2007), performance-based (Campbell & Main, 2014) and competency-based 

assessments (Coulby, Hennessey, Davie, & Fuller, 2010), authentic, context-aware and 

ubiquitous assessments (Chu, Hwang, Tsai, & Tseng, 2010; Huang & Chiu, 2015; Hwang & 

Chang, 2011; Santos, Pérez-Sanagustín, Hernández-Leo, & Blat, 2012), game-based 

assessments  (Wang, 2015) and assessments with augmented  reality features (Chao et al., 

2016).  

2.2 Previous review studies 

There are many literature reviews and meta-analysis studies about mobile learning 

focusing on  both the effectiveness of mobile learning and the development of mobile 

learning systems to assist student learning (Chee, Yahaya, Ibrahim, & Noor Hassan, 2017; 
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Chiang et al., 2016; Hwang & Wu, 2014; Sung, Chang, & Liu, 2016; Wu et al., 2012).  

Moreover, there are mobile learning review studies that focus on K-12 education (Crompton, 

Burke, Gregory, 2017; Liu, Scordino, Geurtz, Navarrete, Ko, & Lim, 2014), higher education 

(Pimmer, Mateescu, & Gröhbiel, 2016) or even specific learning domains e.g. science 

education (Crompton, Burke, Gregory, & Gräbe, 2016).  The majority of these review studies 

suggest that mobile learning is a promising method in improving students’ learning 

achievements, motivation and learning attitudes.   

Many of the studies (e.g., Huang, & Chiu, 2015; Hung, et al., 2013) included in the 

aforementioned reviews have implemented mobile-based assessment activities embedded in 

mobile learning scenarios.  However, mobile-based assessment can not only be implemented 

as an embedded educational activity in the wider context of a mobile learning scenario but it 

can also be administered in its own context as an autonomous educational activity (e.g. in a 

blended approach, complementing conventional  paper-based learning). Therefore, mobile-

based assessment should be studied also in its own context.  Not many researchers focus 

primarily or exclusively on the value and the potential of mobile-based assessment and 

therefore not enough information have been provided so far regarding exclusively mobile 

assessment procedures.  A review by Cheung and Hew (2009) showed that only 7% of the 

studies that examine the use of mobile devices in education focus in assessment.  The same 

study revealed that in K-12 and higher education settings the use of mobiles as assessment 

tools is in the fourth place (14%) following other uses such as communication (22%), 

multimedia access (20%) and task management (18%).  Thus, no review study exists to 

provide an overview of the current status in the research about Mobile-Based Assessment 

(MBA).  This is the first study that provides a review of articles about mobile-based 

assessment and promotes an evidence-based discussion on the use of mobile devices for 

assessment purposes.  
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3. Method 

The current study is a literature review about mobile-based assessment. A literature 

review identifies, selects, and synthesizes primary research studies in order to provide a 

picture of the topic under investigation (Oakley, 2012). 

3.1 Inclusion and exclusion criteria  

The current literature search performed based on the well established PRISMA 

principles (Moher et al., 2009). Both electronic and manual searches were conducted. The 

four main inclusion criteria for the articles considered in the current review are:  

(i) Articles should have been published in peer-reviewed journals.  

(ii)  The journals under consideration should be among the top publications in the 

field of educational technology research.  We have used the Google Scholar metrics to 

identify the initial list of seven top journals in the educational technology based on their five-

year h-index and h-median metrics. The search among the top publications was performed as 

follows: “Categories: Social Sciences > Subcategories: Educational Technology”. We have 

eliminated the International Review of Research in Open and Distributed Learning from the 

list as the main focus of this journal is on open and distance education. Also, we have 

considered the Computers in Human Behavior journal since it addresses, among other topics, 

the use of mobile devices in education from a psychological perspective. Therefore, the 

following journals were identified and used for the current research: British Journal of 

Educational Technology (BJET), Computers & Education (CAE), Computers in Human 

Behavior (CHB), Educational Technology Research & Development (ETR&D), Journal of 

Computer Assisted Learning (JCAL), Journal of Educational Technology and Society (JETS) 

and The Internet and Higher education (IHEDUC).   Table 1 shows the impact factor 
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(according to the Institute for Scientific Information (ISI) Journal Citation Reports) and the 

h5-index (according to Google Scholar metrics) for each of the aforementioned journals 

considered for the review. PhD dissertations were not included in the review as not being 

peer-reviewed and therefore may be less scientifically rigorous than those that are peer-

reviewed and published. The time period selected for the review is from January 2009 to 

February 2018 since this period provides the most current trends in mobile-based assessment.   

(iii) Students used mobile devices (personal digital assistants, tablets or smart phones) 

for assessment.  Studies about computer-based or web-based assessment in general or studies 

about electronic response systems or specialized polling devices (clickers) were not included 

in the review. Relative studies have been included in the review only if:  (i) mobile devices 

were used in place of clickers, or (ii) there was a comparative study between mobile 

assessment and other assessment types. 

(iv) Studies should focus on mobile-based assessment procedures or mobile learning 

activities with extensive integrated mobile-assisted assessment activities. Studies that 

seamlessly integrate mobile learning and assessment without their focal point to be on mobile 

assessments were not included in the review. 

Table 2 shows the inclusion and exclusion criteria used in this literature review. 

3.2 Search strategy  

  Articles were searched by using the following search terms for the title, keywords 

and abstract sections: (“assessment” OR “feedback” OR “micro-learning” OR 

“microlearning”) AND (“mobile” OR “smart phones” OR “Personal Digital Assistants” 

OR “tablets” OR “m-learning” OR “context-aware” OR “ubiquitous learning”).  The term 

“feedback” has been included since feedback is an integral part of assessment (Chen, Wei, 

Huang, & Kinshuk, 2013) and assessment is primarily concerned with providing teachers 
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and/or students with feedback information. The term “microlearning” has been included since 

mobile-based microlearning also delivers assessment activities (Gu, Gu, & Laffey, 2011). 

Mobile‐based microlearning combines features of mobile learning and microlearning to 

deliver small learning units and short‐term learning activities (Nikou & Economides, 

2018a). The mobile devices considered for assessment delivery in this review are PDAs, 

tablets or smart phones, as being the most commonly used by the students (Crompton, Burke, 

& Gregory, 2017). The other terms have also been included since they are frequently used in 

the mobile learning literature. 

3.3 Study selection 

This search resulted in 116 articles (excluding the duplicates).  After initial screening, 

32 articles have been removed (excluded by examining either the title or the abstract).  

Furthermore, after full text eligibility checking, 41 articles have been excluded as not being 

relevant to the scope of our study (according to the aforementioned inclusion and exclusion 

criteria).  This resulted in 43 articles that were finally used in our literature review about 

MBA.  The flow of information through the different phases of the review is presented in the 

PRISMA flow diagram depicted in Figure 1 (Moher et al., 2009).  

3.4 Analysis framework and coding 

Based on the research questions, the following features were investigated and coded 

as appropriate: (i) journal of publication, (ii) year of publication, (iii) education level of the 

participating subjects (elementary school, secondary school, University, vocational and 

lifelong learning e.g.in-service teacher training, and mixed subjects), (iv) country context, (v) 

learning domain (science, humanities, professional education e.g. nursing education, lifelong 

learning and mixed subjects), (vi) assessment type (formative, summative, mobile-based 
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classroom  polling, self-, peer- assessment or other types e.g. dynamic or performance 

assessment), (vii) supported technologies (e.g. adaptive, context-aware, augmented reality, 

learning analytics etc), (viii) research design (quantitative, qualitative or mixed), (ix) research 

purpose (with the focus to be on the mobile system design or to evaluate mobile-based 

assessment or  serve both purposes). Learning outcome, motivational impact and 

attitudes/perceptions were coded as being either positive (implying improvement/increase), 

negative (implying weaken/decrease), neutral (implying neither positive nor negative impact) 

or not specified respectively. The two authors initially coded independently all the above 

features and then came to an agreement for all the differences.  

4. Results and Discussions 

Several findings emerged as a result of the research synthesis of the selected forty-

three peer-reviewed articles on mobile based-assessment in terms of the context, design and 

purpose of the selected studies and also the impact that MBA has on learning performance, 

motivation and attitudes/perceptions.  Table 3 illustrates these findings of our review of the 

forty-three (43) referred journal articles about MBA, published from January 2009 to 

February 2018. 

A detailed analysis of the outcomes of the review follows, organized into four 

sections corresponding to the four research questions that have driven our research.  

4.1 Research Question one 

 The classification of the articles considered in our review, based on the selected 

criteria of: (a) number of articles published by year and journal, (b) subjects (age and 

education level), (c) country context, (d) learning domain, (e) assessment type and supported 

technology, (f) research design and (g) research purpose, is presented as follows. 
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(a) Classification based on number of articles published by year and journal.  

Table 4 shows the number of articles about mobile-based assessment published in the 

selected seven major educational technology journals for the period January 2009 to February 

2018.  Most reviewed articles (12) were published in the CAE journal followed by the BJET 

(10 articles) with CHB, ETRD and ETS journals to follow (5 articles each). IHEDUC and 

JCAL only published 3 MBA-related articles each. 

Figure 2 shows the number of mobile assessment articles published from January 

2009 to February 2018, presented by the year of publication.  The figure shows that there 

were a relatively higher number of MBA-related publications in the years 2010 and 2011. 

Afterwards, a period with a moderate count of MBA-related publications (2012-2015) 

followed. Today there is again an increasing trend in the number publications focusing on 

mobile assessments. This is in-line with the popularization of BYOD (Bring-Your-Own-

Device) policies in schools and Universities (Adams Becker, 2017). 

(b) Classification based on subjects.  

In the majority of the MBA articles studied, the participants are elementary schools 

students (30%), followed by University students (28%) and students in secondary education 

(23%), while 9% of the studies involve a mixed population of both teachers and students 

(primarily from tertiary education). Previous literature reviews on mobile learning have also 

shown that elementary and University students are the major samples of mobile learning 

research (Wu et al., 2012).  

According to our review, MBA-related research in vocational and lifelong learning 

accounts only for 5% of the MBA studies. Research about the use of mobile devices in 

teacher education and training also accounts only for 5% (Figure 3).  Previous studies also 

have shown that limited mobile learning and assessment research from the teachers’ 

perspective exists (Hwang & Tsai, 2011; Sanchez-Prieto, Olmos-Miguelanez, & Garcia-

Penalvo, 2017).  
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(c) Classification based on country context.  

Most of the reviewed articles were conducted in four specific country contexts: 

Taiwan (28%), China (14%), USA (9%) and Spain (9%).  Authors from Taiwan contributed 

the most publications (12) in the literature about mobile and ubiquitous assessment followed 

by authors from China (6 publications), USA and Spain with 4 publications each.  Other 

reviews (Chee et al., 2017; Hung & Zhang, 2012) also found that Taiwan is the most 

contributing country regarding journal publications on mobile learning research.  Different 

European countries (excluding Spain) account in total for 21% of the related publications (9 

publications). Minor contributions from other countries (e.g. Hong Kong with 5%, Singapore 

with 2%) also exist. Also. 5% of the studies come from undisclosed regions. 

(d) Classification based on learning domain.  

Most of the reviewed articles assess Science (Physics, Information Technology, 

Environmental education) and Mathematics related subjects (49%). Moreover, a considerable 

body of research exists about mobile-assisted inquiry-based learning, where assessments 

(mostly formative) are seamlessly integrated with the inquiry learning procedures (Hung, 

Hwang, Lin, Wu, & Su, 2013; Looi et al. 2011; Song, Wong, & Looi, 2012).  28% of the 

reviewed articles refer to Social Sciences, Language, Literature and Culture courses. 16% 

were conducted in the context of professional education (e.g. medical, teacher training) and 

lifelong learning. 7% of the articles draw upon mixed courses (Figure 4).  These results are in 

line with previous research about mobile learning (Liu et al., 2014).   

(e) Classification based on assessment type and supported technology.  

The majority of the reviewed articles refer to formative assessments (44%), followed 

by self- and peer-assessments (16%) and formative and self-assessments (14%).  Researchers 

agree that due to their ubiquity features and immediate feedback mechanisms, mobile devices 

are an appropriate medium for delivering formative assessments anywhere and anytime, 

indoors or outdoors (Chen & Chen, 2009; Hwang & Chang, 2011).  Mobile devices are also 
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an appropriate mean for self- and peer-assessments (Nikou & Economides 2013).  Only 7% 

of the articles refer to a combination of formative and summative assessment practices. 

Studies about classroom polling with mobile devices (according to the aforementioned 

inclusion criteria, clickers are not included in this review) represent 7% of the reviewed 

articles.  Also, 12% of the articles refer to other assessment types (dynamic and performance 

assessments) (Figure 5).  

It is interesting to note that 40% of the articles included in our review implemented 

adaptive and context-aware activities (e.g. with RFID and QR-coding technology) with 15% 

to incorporate more advanced technologies such as learning analytics (van der Schaaf et al., 

2017) and augmented reality (Chao et al., 2016) as well as new pedagogies like game-based 

assessment (Wang, 2015). 

(f) Classification based on research design.  

Most reviewed articles are based on a quantitative design (19 articles, 44%) followed 

by a mixed research design (16 articles, 37%).  Only eight articles (4%) in the review are 

based on a qualitative research design.  Chee et al. (2017) also found that in mobile learning 

research quantitative and mixed methods are favored over qualitative methods. 

(g) Classification based on research purpose.  

Regarding the research purpose of the reviewed articles, we categorize the articles as 

follows: 23 articles (53%) evaluate the effectiveness of mobile-based assessment, 9 articles 

(21%) design a mobile system for learning and/or assessment and 11 articles (26%) serve 

both purposes.  Previous reviews have also shown that most studies of mobile learning and/or 

assessment focus on effectiveness, followed by mobile learning system design (Crompton, 

Burke, & Gregory 2017; Wu et al., 2012).   
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4.2 Research Question two (Learning performance) 

Most (60%) of the reviewed articles reported a significant positive impact on student 

learning performance.  Correspondingly, Nikou and Economides (2016) reported a significant 

increase in learning achievement for low-achieving students who participated in a seven-

week mobile-assisted self-and peer assessment intervention.  Negative impact was reported in 

only 2% of the articles.  This reported negative impact is attributed to the high cognitive load 

imposed by mobile devices (Chu, 2014).  Moreover, students may spend more time 

answering a question on a mobile device compared to answering the same question on a 

computer (Nedungadi & Raman, 2012).  However, 5% of the articles found no impact on 

student learning performance.  The rest 33% of the articles did not investigate the impact that 

MBA has on student learning performance (Figure 6).   

4.3 Research Question three (Learning Motivation) 

A large percentage (35%) of the reviewed articles reported a positive impact of MBA 

on student learning motivation.  Nikou and Economides (2017a,b) explained and predicted 

behavioral intention to use mobile-based assessment from the perspective of Technology 

Acceptance Model (Davis, 1989) and Self Determination Theory (SDT; Deci & Ryan, 2002) 

of motivation, providing a more solid background to understand the motivational dimensions 

that are embedded in mobile-assisted assessments.  The SDT motivational constructs of 

autonomy, competence and relatedness are significant predictors of intention to use mobile-

based assessments.  Very few of the reviewed articles (2%) found no impact on student 

motivation.  However, it is worth mentioning that from the 16 articles that evaluate the 

motivational impact of MBA, only six studies (38%) derive their results based on rigorous 

statistical analysis of students’ responses to structured questionnaires.  Most researchers 

simply record students’ comments or self-report their own observations through their 

interactions with the students.  More research may need to validate these results.  The rest 
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63% of the articles studied in our review did not investigate the motivational impact (Figure 

7).  

4.4 Research Question four (Attitudes) 

Most of the reviewed articles (72%) reported positive student attitudes and 

perceptions about mobile-based assessment.  3% of the articles reported negative students’ 

perceptions and 2% reported neutral perceptions. The rest of the articles (23%) investigate 

neither students’ nor teachers’ attitudes and /or perceptions about MBA (Figure 8). 

Table 5 summarizes the aforementioned results about the impact of mobile-based 

assessment on student learning outcome, motivation and attitudes/perceptions.  

All the aforementioned results about the impact of MBA on learning performance, 

motivation and attitudes are in line with the findings from comparable literature reviews 

about mobile learning in general.  Previous literature reviews about mobile learning also 

provide evidence that mobile learning is a promising method in improving students’ learning 

achievements, motivations and interests (Chee, et al., 2017; Crompton, Burke, & Gregory, 

2017; Hwang & Wu, 2014; Sung, Chang, & Liu, 2016; Wu et al., 2012). 

5. Identified gaps and future research 

The following gaps in the mobile-based assessment related research were identified in 

this review of the selected seven major referred journals.  

5.1 Research Question one 

(a) Mobile assessment from the lens of the learning domains 

In the selected journals, mobile assessment has been mainly used so far with STEM 

subjects in elementary education and classroom polling in University lecture halls.  

Therefore, more research is needed in non-STEM disciplines (e.g. Social Sciences or 

Humanities) and other areas as well (e.g. professional education and lifelong learning).  
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(b) Mobile assessment from the lens of the participating subjects  

More research is needed with participants from secondary education, professional lifelong 

learning and teacher training. In support of this result, previous research reported that mobile 

devices are well suited for work-based learning since they can facilitate formative 

assessments in situ and offer better learning opportunities (Coulby, Hennessey, Davies, & 

Fuller, 2011). Also, only two of the reviewed studies focus on teachers’ perceptions and 

attitudes about mobile-based assessments (Nikou & Economides, 2018b; Song  and Kong, 

2017). Therefore, further research on mobile learning and assessment from the teachers’ 

perspective is needed as well.  

(c) Mobile assessment from the lens of assessment type  

Most of the reviewed articles provide evidence on the effectiveness of mobile devices for 

formative and self-assessments.  According to previous research, technology enhanced 

formative assessment and feedback enhances student learning supporting critical thinking, 

inquiry learning and 21st century skills (Spector, et al., 2016). Also, mobile supported self- 

and peer-assessment activities have been found to promote learning (Chen, 2010). Based on 

the current review study, mobile-based peer-assessment needs more investigation.  

Moreover, only one article (García Laborda, et al., 2014) examined the feasibility (in 

terms of budget, accessibility, familiarity and quality) of mobile-based assessment in high 

stakes testing with large number of students. Also, few articles focus on other assessment 

types e.g. portfolio assessment or even classroom polling with the use of mobile devices. 

Therefore, in agreement with previous research (Winfred, et al., 2014), more research may be 

needed in order to investigate issues that arise from the differences on assessments across 

different devices and types.     

(d) Mobile assessment from the lens of the supporting technologies 
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The utilization of mobile devices for adaptive assessment is not new (Triantafillou, 

Georgiadou, & Economides, 2008).  However, only half of the reviewed articles took full 

advantage of the adaptivity and context-aware features of the mobile devices. Furthermore, 

only few recent articles have implemented MBA with embedded learning analytics, 

augmented reality or game-based learning. 

  In context-aware and adaptive personalized assessment implementations students can 

demonstrate their competences in authentic contexts. Researchers agree that mobile devices 

can facilitate the delivery of embedded assessment, i.e. assessments integrated into the 

learning flows in authentic environments, and aligned assessments, i.e. assessments aligned 

with the intended learning outcomes (Hernández-Leo & Safont, 2015).  Therefore, next-

generation mobile-assisted assessment practices should integrate these new and emerging 

technologies providing a better alignment of mobile-based assessment with the 21st century 

learning pedagogical and instructional approaches (e.g. creativity, collaboration, 

personalization) 

5.2 Research Question two: mobile assessment and learners’ performance 

The majority of the reviewed articles reported a significant positive impact of MBA 

on student learning performance.  However, it is difficult to relate the use of a specific 

method of student assessment to student performance (Haahr, 2005).  Researchers argue that 

teenagers’ familiarity with new technologies increases their motivation and as a result, 

performance improves (de-Marcos et al., 2010).  However, more research is needed to 

explain how MBA positively relates to higher student achievement.   

Researchers agree that learners can benefit from MBA in various aspects including 

flexible and ubiquitous assessment arrangement, more self-directed learning experiences 

(Chao, 2016), more opportunities for student self-reflection and more peer-interactions 

(Chen, 2010), feedback and scaffolding, type and quality of the content, adaptability and 
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context-awareness (Cayton-Hodges et al., 2015).  However, none of the reviewed articles 

explains or predicts learning performance in terms of specific mobile assessment affordances. 

It would be interesting to associate mobile assessment affordances, personality characteristics 

of the learners and positive student outcomes.  

5.3 Research Question three: mobile assessment and learners’ motivation 

A large percentage of the reviewed articles reported a significant positive impact of MBA 

on student learning motivation.  However, in more than half of the articles that investigate the 

impact of MBA on student motivation, findings are based on students’ comments and 

researchers’ personal observations rather than an effect size.  For example, researchers argue 

that students might feel excited or more engaged when using the mobile devices to learn in 

authentic contexts (Chu, Hwang, Tsai, & Tseng, 2010).  Therefore, further research with 

more rigorous statistical evidence is needed, not only to confirm the validity of the previous 

results, but also to further investigate the motivational impact of using mobile devices in 

assessments.  There are studies that conceptually investigated motivation in mobile learning. 

Su and Cheng (2015) explored mobile learning in terms of attention, relevance, confidence 

and satisfaction.  Sha et al. (2012) proposed a mobile learning model based on self-

regulation. Nikou and Economides (2017a) proposed a mobile-based assessment adoption 

model based on the self-determination theory of motivation. However, according to the 

mobile learning review by Zydney and Warner (2016), a stronger alignment is needed 

between the general underlying theories and measured outcomes.  Therefore, a theoretical 

background to explain the relation between student motivation and MBA would be valuable 

to be developed. 

 Comparing the impact of MBA on performance, motivation and attitudes (Figure 9) 

the percentages of articles that reported a positive impact of MBA on performance (60%) is 

greater than the percentages of articles that have not investigated this relation yet (33%).  The 
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same holds for student attitudes, where the percentages of articles that reported a positive 

impact of MBA on attitudes (72%) is much greater than the percentages of articles that have 

not investigated this relation yet (23%).  This is not the case for motivation, since only 35% 

of the considered articles reported a positive motivation outcome, while the majority (63%) 

have not performed such an investigation at all.  This may have left some unresolved issues 

regarding the motivational impact of MBA (e.g. identification of learning domains, mobile 

assessment types and methods that have different impact on student motivation) that future 

research may explore. 

5.4 Research Question four: mobile assessment and learners’ perceptions and attitudes  

The majority of the reviewed articles reported positive student attitudes about MBA. 

Students self-report an increase in satisfaction for using mobile devices during the assessment 

process.  This is true for mobile learning in general as well (Hwang & Wu, 2014).  However, 

more longitudinal studies may needed in order to eliminate any possible novelty effects. 

Also, careful consideration is needed to avoid publication bias. Very few studies (Gikas 

& Grant, 2013; Song & Kong, 2017) reported negative students’ attitudes for mobile 

assessments, e.g. device challenges, devices as destructions, frustration from learning and 

cognitive load or even teachers’ negative perceptions, e.g. technical, social and personal 

constraints . Therefore, more research is needed to investigate these issues. 

6. Limitations  

This review is limited by the fact that it examines only articles published in seven top-

ranked educational technology journals (based on Google Scholar metrics) during the last 

eight years (January 2009 – February 2018). The study is not intended to be a comprehensive 

overview of the status in the research about Mobile-Based Assessment; the study rather 

provides a snapshot of the MBA-related research published in these journals. Therefore, 
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generalizations should be made with cautions and further research may include MBA articles 

from larger databases as well.  

7. Conclusions 

The current study is a review of forty-three mobile-based assessment related articles 

published in seven major technology-enhanced learning research journals from January 2009 

to February 2018.  

This study is the first literature review about mobile-based assessment and presents 

the following new findings that hold for the aforementioned selected journals: (1) In these 

selected journals, most mobile-based assessment studies have been implemented in STEM 

subjects, with elementary school pupils and University students, (2)   Among  the reviewed 

articles, Taiwan is the most contributing country in the MBA related research, (3) most MBA 

studies in the selected journals refer to formative assessments, (4) quantitative research 

design is the preferred research method for most reviewed articles, 5)   the primary aim from 

most reviewed articles in the selected journals is to evaluate the effectiveness of mobile-

based assessment, (7) most  of the reviewed articles reported a significant positive impact on 

student learning performance, (8) most  of the reviewed articles reported a positive impact of 

MBA on student learning motivation and (9)  most of the reviewed articles reported positive 

student attitudes and perceptions about mobile-based assessment. 

Also, based on the selected journals, the following main research gaps in the mobile-

based assessment literature have been identified: (1) more research is needed in non-STEM 

disciplines, (2) more research is needed with participants from secondary education, 

professional lifelong learning and teacher training, (3) more research is needed in order to 

investigate issues that arise from the differences on assessments across different types and 

devices, (4) next-generation mobile-assisted assessment practices should integrate new and 
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emerging technologies, (5) more research is needed to explain how and why MBA positively 

relates to higher student achievement, (6) a stronger alignment is needed between student 

motivation and different mobile-based assessment practices, (7) more research is needed to 

investigate issues and concerns related to negative perceptions against mobile assessments. 

The study provides a synthesis of the current research and an indicator for future 

research in the field of mobile-based assessment and therefore it can be a valuable reference 

for educators and researchers working in this field. 
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TABLE 3  

MBA studies with samples characteristics, learning domain, technologies used, assessment type, research design and research purpose (N = 43) 

No Study Academic 

Journal  

Subjects Country Learning 

domain 

Technologies 

used 

Assessment 

type 

Research 

design 

 

Research purpose 

1 Alioon  and 

Delialioğlu, 

(2017) 

BJET 30 3rd grade 

undergraduate 

students 

Turkey Computer 

networking 

course 

Authentic m-

learning 

activities 

Formative Mixed Investigates the effect of 

authentic collaborative m-

learning activities on students’ 

engagement and motivation 

2 Bogdanović, 

et al. (2014) 

BJET 40 University 

students (20-28 

years old) 

Serbia Information 

systems 

Mobile quiz 

application 

integrated 

into Moodle 

Summative Quantitative Investigation of students’ 

attitudes and motivation 

regarding mobile-learning 

activities integrated in the e-

learning process. 

3 Chao et al. 

(2016) 

ETS 50 sophomore 

students 

Taiwan Culinary course Augmented 

Reality context-

awareness 

Performance 

assessment  

Mixed Development and evaluation of 

a mobile Augmented Reality 

performance assessment system 

(MARPAS).  

4 Chen,  Gu and 

Wong, (2017) 

BJET 124  low-grade 

elementary 

school students 

China Student 

behavior 

monitoring in 

Chinese courses 

Tablet-based 

classroom 

behavior 

management 

system (Class-

Dojo like) 

Formative 

assessment of 

pupils’ 

classroom 

behaviors  

Quantitative Shows the feasibility and 

potential of handheld 

computer-based assessment 

strategies in classroom 

organization practices. 

 

5 Chen, et al. 

(2013) 

BJET 80 University 

students 

China Computers 

Networks 

QR Codes and 

hyper linking, 

integrated in 

printed 

materials 

Formative 

and self- 

assessment 

Quantitative Implements and evaluates a 

pedagogical strategy that 

provides learners with real-time 

and personalized suggestions 

according to the results of 

electronic assessment. 

6 Chen (2010) CAE 37undergraduate 

and graduate 

students 

China Teacher 

education 

course 

PHP and 

MySQL 

 

Self- and 

peer- 

assessment 

Quantitative Development of a Mobile 

Assessment Participation 

System (MAPS) to facilitate 

the effectiveness of self- and 

peer-assessment in classrooms. 
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TABLE 3 (Continued) 

No Study Academic 

Journal  

Subjects Country Learning 

domain 

Technologies 

used 

Assessment 

type 

Research 

design 

Research purpose 

7 Chen and 

Chen (2009) 

CAE 69 students  

(9-11 years old) 

 

China Mathematics Adaptive,  

Data-mining 

Formative, 

web-based 

portfolios   

Quantitative Development and evaluation of 

a mobile formative assessment 

system with e-portfolios 

environment. 

8 Chou et al. 

(2017) 

CHB 46 high school 

students  

Taiwan Language 

course 

Socrative app  

(web-based 

assessment 

tool) 

Formative, 

Summative 

Mixed Investigation of the effects of 

the BYOD (Bring Your Own 

Device) assessment approach 

on student language learning. 

9 Chu (2014) ETS 64 elementary 

school students 

Taiwan Culture course MSSQL, 

ASP.NET, and 

IIS 

Formative 

assessment  

Quantitative Development and evaluation of 

a formative assessment mobile 

learning system. 

10 Chu, et al. 

(2010) 

CAE 57 fifth-grade 

elementary 

students (11 

years old) 

Taiwan Natural science 

course 

Radio 

Frequency 

Identification 

(RFID), 

Adaptivity 

Formative Quantitative Proposes a personalized 

learning guidance approach by 

detecting real-world learning 

behaviors of students. 

11 Coulby, et al. 

(2011) 

BJET 13 medical 

students 

UK Medical 

education 

Personal Digital 

Assistants 

Formative Qualitative Examination of the impact of 

delivering work-based 

competency based formative 

assessments via personal digital 

assistants.  

12 Dalby and 

Swan, (2018) 

 

BJET Secondary 

students 

England Mathematics iPad technology Formative Qualitative Explores how mobile devices  

are used within formative 

assessment processes to 

improve learning. 

13 Fuad et al. 

(2018) 

 

ETRD University 

students 

USA Computer 

Science 

Mobile 

Response 

System 

Software (Java, 

Android) 

Formative 

(interactive 

problem-

solving 

activities) 

Qualitative:  

focus group 

interviews 

Design, implementation and 

evaluation of a mobile-based 

learning environment with 

interactive problem-solving 

activities 

14 García 

Laborda,      

et al. (2014) 

 

ETS Experts and high 

school students 

(17 years old) 

Spain Language 

course 

Ubiquitous 

technologies 

Dynamic 

assessment  

Mixed Provides a powerful and low 

cost system for the foreign 

language paper of the Spanish 

College Entrance Exam (PAU). 
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TABLE 3 (Continued) 

No Study Academic 

Journal  

Subjects Country Learning 

domain 

Technologies 

used 

Assessment 

type 

Research 

design 

Research purpose 

15 Gikas and  

Grant (2013) 

 

IHEDUC University 

students 

USA History, 

Social work, 

communication 

Social media and 

Web 2.0 tools  

Formative Qualitative: 

focus group 

interviews 

Presents students' perceptions 

of learning with mobiles and 

receiving feedback and 

formative guidance through 

social media. 

16 Gu, Gu and 

Laffey,  

(2011) 

 

JCAL Adults  

(lifelong 

learning) 

China “World Expo 

English” and  

“Six-Step 

Change Tire” 

FlashLite 2.x and 

Actionscript 2.0 

Micro - 

formative and 

self 

assessment  

Qualitative: 

focus group 

interviews 

The study identifies a set of 

pedagogical and usability 

design issues for lifelong 

micro- learning on the move. 

17 Huang, Lin 

and Cheng 

(2009) 

CAE University 

students and 

teachers 

Taiwan Computer 

Science 

ASP.NET 2.0 

(C#) and MSQL 

Server, Adaptive  

Formative, 

summative 

and self-

assessments 

Mixed Development and 

implementation of an adaptive 

assessment system based on 

Item Response Theory (IRT). 

18 Hung et al. 

(2013) 

ETS 49 elementary 

students  

(11-12 years old) 

Taiwan Ecology course Automated 

scoring feedback 

mechanism 

Formative, 

Authentic 

Mixed Development of a series of 

worksheets as scaffolding to 

support inquiry-based ecology 

observations in a mobile 

learning environment.  

19 Hung et al. 

(2010) 

ETS 27 elementary 

school students 

Taiwan Ecology course Automated 

scaffolding and 

feedback 

mechanism 

Formative, 

Adaptive 

Mixed Proposes a formative 

assessment design for 

integrating PDAs into ecology 

observations.  

20 Hwang and 

Chang (2011) 

CAE 61 elementary 

school students 

Taiwan Local culture 

course 

MSSQL, 

ASP.NET and 

IIS 

Formative Quantitative Proposes a formative 

assessment-based approach for 

improving the learning 

achievements of students in a 

mobile learning environment. 

21 Lai, Hwang, 

and Tu 

(2018) 

ETRD 56 elementary 

school students 

Taiwan Natural science 

course 

Nearpod 

Interactive 

Classroom Tool 

Formative 

and self-

assessments  

Quantitative Evaluates the effectiveness of a 

self-regulated science inquiry 

learning approach on students’ 

performance of science inquiry 

and their self-regulation. 
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TABLE 3 (Continued) 

No Study Academic 

Journal  

Subjects Country Learning 

domain 

Technologies 

used 

Assessment 

type 

Research 

design 

 

Research purpose 

22 Lai and 

Hwang 

(2015) 

CAE 103 elementary 

school students 

Taiwan Art course web server, 

peer assessment 

system,  

criteria 

database 

Peer-

assessment 

Quantitative Proposes an interactive peer-

assessment to help students 

develop assessment criteria and 

reflect in artwork design 

activities. 

23 Looi, et al. 

(2011) 

JCAL elementary 

(grade 3) 

students 

Singapore Science GoKnow® 

MLE 

environment 

Formative 

and Self-

assessment 

Mixed The study examines the 

learning effectiveness of a 

mobilized science curriculum 

24 de-Marcos, et 

al. (2010) 

CAE 98 high-school 

and 28 university 

students (14 to 

21 years old) 

Spain Technology and 

Physics 

(secondary), 

nursery course 

(tertiary) 

Java technology 

and XSLT 

Self-

assessment 

Quantitative Design and implementation of 

a web based system to support 

mobile self-assessment in 

traditional class-based learning. 

25 Nedungadi 

and Raman 

(2012) 

ETRD 61elementary 

students  

not 

specified 

Mathematics, 

Science 

Context-

adaptation 

Formative  Mixed Development of an Adaptive 

Learning and Assessment 

System (ALAS) and evaluation 

of its effectiveness aiming to 

compare e-learning with m-

learning. 

26 Nikou and 

Economides 

(2018a) 

 

JCAL 108 senior-level 

high school 

students  

Europe Physics jQuery with 

PHP and 

MySQL 

backend 

Formative 

and Self-

assessment 

(micro-

content) 

Quantitative The proposed mobile-based 

micro-learning and assessment 

homework intervention  

enhances students' motivation 

and improves students' 

exam performance in terms of 

factual knowledge. 

27 Nikou and 

Economides 

(2018b) 

 

BJET 161 STEM 

teachers 

32 

European 

countries 

STEM not specified not specified Quantitative The study explores STEM 

teachers’ intention to use 

mobile-based assessments in 

their teaching practice. 
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TABLE 3 (Continued) 

No Study Academic 

Journal  

Subjects Country Learning 

domain 

Technologies 

used 

Assessment 

type 

Research 

design 

 

Research purpose 

28 Nikou and 

Economides 

(2017a) 

CHB 140 secondary 

school students 

Europe  Environmental 

course 

QR- coding 

technology 

Self-

assessment 

Quantitative Explains and predicts 

behavioral Intention to Use 

Mobile-based Assessment 

based on TAM and Self 

Determination Theory of 

Motivation. 

29 Nikou and 

Economides 

(2017b) 

CAE 145 secondary 

school students 

Europe Science QR- coding 

technology 

Formative, 

Summative, 

Authentic 

Quantitative Explains and predicts 

behavioral Intention to Use 

Mobile-based Assessment 

based on Technology 

Acceptance Model. 

30 Nikou and 

Economides 

(2016) 

CHB 66 secondary 

school students 

Europe  Physics Web-based and 

mobile quiz 

application 

Self-

assessment  

Quantitative Paper-, computer- and mobile-

based self assessment in a high 

school Physic class. 

31 Pu, et al. 

(2016) 

BJET 60 nursing 

students 

Taiwan clinical practice 

of vocational 

nursing 

education 

m-Learning 

System for 

authentic 

Health 

Education 

Formative 

and self-

assessment  

Mixed Proposes an authentic learning 

model for vocational nursing 

education. 

32 Roschelle et 

al. (2010) 

ETRD 173 4th grade 

elementary 

students 

USA Mathematics Technology-

mediated, Peer-

Assisted 

Learning 

(TechPALS) 

Formative Quantitative Compares small-group and 

individual feedback, using  

respectively wireless handheld 

technology and a popular 

desktop product . 

33 Samaie et al. 

(2018) 

BJET 30 English 

learners (12-18 

years old) 

Iran English (oral 

language 

proficiency) 

Whats App 

mobile 

application 

Self- and 

peer-

assessment 

Qualitative Explores the efficiency of 

Whats App for assessment 

purposes. 

34 Santos et al. 

(2012) 

CHB secondary 

students 

Spain Geography, 

Botany, 

Literature 

Contextual 

awareness 

Assessment 

in situ 

Mixed Presents a conceptual model 

that defines and evaluates a  

Computing Based formative 

assessment framework 

extending IMS QTI activities. 
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No Study Academic 

Journal  

Subjects Country Learning 

domain 

Technologies 

used 

Assessment 

type 

Research 

design 

 

Research purpose 

35 Santos, et al. 

(2011) 

CAE 34 students  

(17 years old) 

Spain Geography and 

History courses 

GPS and 

geolocation 

Location-

aware 

formative 

assessment  

Mixed Development of a system that 

enables the creation of 

geolocated questions so as 

students to answer them in front 

of a real space/location (in situ).  

36 van der 

Schaaf et. al. 

(2017) 

ETRD 202 students and 

141 supervisors 

not 

specified 

Professional 

education 

Learning 

analytics 

Formative Mixed Presents a design for 

personalized feedback in a 

learning analytics 

driven e-portfolio system. 

37 So (2016) 

 

IHEDUC 61 undergraduate 

students 

Hong 

Kong 

Teacher 

training 

Instant 

messaging 

application 

Formative Quantitative Evaluates  the use of 

mobile instant messaging tools 

to support teaching and learning 

in higher education. 

38 Song  and 

Kong  (2017) 

IHEDUC 17 teachers Hong 

Kong 

Different 

subjects 

Different apps 

and platforms 

Different 

assessment 

activities 

Qualitative  Examines the affordances and 

constraints of BYOD  

for varied pedagogical practices 

from teachers' perspectives in 

higher education 

39 Stowell 

(2015) 

CAE University 

students 

USA Psychology Polling 

application 

Classroom 

polling  

Mixed Compares clickers vs. mobile 

devices for classroom polling. 

40 Sun (2014) CAE 69 University 

students 

(23 years old) 

Taiwan Educational 

research 

courses 

Polling 

application 

Classroom 

polling 

Mixed Assesses the differences 

between the effects of clickers 

and mobile polling. 

41 Tarighat  & 

Khodabakhsh 

(2016) 

 

CHB 17 female adults 

learners of 

English 

Iran English as a 

foreign 

language 

WhatsApp 

mobile 

application 

Dynamic and 

peer 

assessments 

Qualitative Investigates the feasibility of 

Mobile-Assisted Language 

Assessment (speaking) as well 

as the learners' proficiency and 

attitudes. 

42 Wang  (2015) CAE University 

students 

Norway Software 

architecture 

course 

Kahoot!  

(web-based 

assessment 

tool) 

Game-based 

polling 

Mixed Investigation of the effect of 

frequent use of a game-based 

student response system over a 

period of time. 

43 Zhai,  Zhang, 

& Li, (2016) 

BJET 831 high school 

students 

China Computer 

Science 

Tablet-based 

Interactive 

Learning 

System 

Formative Quantitative Examines the impact of  in-

class and after-school mobile 

technology use on their physics 

learning performance. 
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TABLE 1 

Educational technology journals included in the literature review study 

Academic Journal Impact Factor  

JCR  

(2016) 

h5-index  

Google Scholar 

(2012 - 2016) 

British Journal of Educational Technology 2.410 53 

Computers and Education 3.819 94 

Computers in Human Behavior 3.435 95 

Education Technology Research and Development 0.725 34 

Journal of Computer Assisted Learning 1.253 37 

Journal of Educational Technology & Society 1.584 49 

The Internet and Higher Education 4.238 46 
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TABLE 2 

Inclusion and exclusion criteria  

Inclusion criteria Exclusion criteria  

Article was published in one of the BJET, CAE, 

CHB ,ETRD, JCAL, ETS, IHEDUC 

Conference papers, book chapters or Ph.D. 

dissertations are excluded. 

Article was peer-reviewed. Studies must not be about clicker devices. 

Must be published between January 2009 and 

February 2018. 

Studies must not be exclusively about 

computer-based or web-based assessment. 

Must involve mobile assessment as a primary 

condition. 

Non-English. 

Students used mobile devices (smart phones, 

personal digital assistants, tablets). 
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TABLE 4  

Articles about Mobile-Based Assessment by academic journal 

Academic Journal Articles % 

Computers and Education 12 28 

British Journal of Educational Technology  10 23 

Computers in Human Behavior 5 12 

Journal of Educational Technology & Society 5 12 

Education Technology Research and Development 5 12 

The Internet and Higher Education 3 7 

Journal of Computer Assisted Learning 3 7 
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TABLE 5 

 Impact of MBA on student learning performance, motivation and attitudes 

No Study Impact on 

learning 

performance 

Impact on  

learning  

motivation 

Impact on learning 

attitudes and 

perceptions 

1 Alioon  and Delialioğlu, (2017) not specified positive positive 

2 Bogdanović, et al. (2014) positive positive positive 

3 Chao et al. (2016) positive not specified positive 

4 Chen,  Gu and Wong, (2017) positive not specified not specified 

5 Chen, et al. (2013) positive not specified not specified 

6 Chen (2010) positive not specified positive 

7 Chen and Chen (2009) positive positive positive 

8 Chou et al. (2017) positive positive positive 

9 Chu (2014) negative not specified not specified 

10 Chu, et al. (2010) positive positive positive 

11 Coulby, et al. (2011) positive not specified positive 

12 Dalby and Swan, (2018) positive not specified not specified 

13 Fuad et al. (2018) positive not specified positive 

14 García Laborda et al. (2014) not specified not specified positive 

15 Gikas and  Grant (2013) not specified not specified positive 

16 Gu, Gu and Laffey,  (2011)  not specified not specified positive 

17 Huang, Lin and Cheng (2009)  not specified not specified positive 

18 Hung et al. (2013) positive positive positive 

19 Hung et al.  (2010) positive positive positive 

20 Hwang and Chang (2011) positive not specified positive 

21 Lai, Hwang, and Tu (2018) positive positive positive 

22 Lai and Hwang (2015) positive positive not specified 

23 Looi et al. (2011) positive not specified positive 

24 de-Marcos, et al. (2010) positive neutral positive 

25 Nedungadi and Raman (2012) neutral not specified positive 

26 Nikou and Economides (2018a)  positive positive not specified 

27 Nikou and Economides (2018b)  not specified not specified positive 

28 Nikou and Economides (2017a) not specified positive not specified 

29 Nikou and Economides (2017b) not specified not specified positive 

30 Nikou and Economides (2016) positive positive not specified 

31 Pu, et al. (2016) not specified not specified positive 

32 Roschelle et al. (2010) positive not specified not specified 

33 Samaie et al. (2018) positive not specified negative 

34 Santos, et al. (2012) not specified positive not specified 
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No Study Impact on 

learning 

performance 

Impact on  

learning  

motivation 

Impact on learning 

attitudes and 

perceptions 

35 Santos, et al. (2011) positive positive positive 

36 van der Schaaf, et al. (2017) not specified not specified positive 

37 So (2016)  positive not specified positive 

38 Song  and Kong  (2017)  not specified not specified positive 

39 Stowell (2015) neutral not specified positive 

40 Sun (2014) positive not specified positive 

41 Tarighat, et al. (2016) not specified not specified mixed 

42 Wang (2015) not specified positive positive 

43 Zhai,  Zhang, & Li, (2016) positive not specified positive 
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Figure 1. PRISMA flow diagram (From Moher et al., 2009). 
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Figure 2. Number of published articles by year  
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Figure 3. Classification of subjects by education level  
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                 Figure 4. Classification of articles by learning domain   
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Figure 5. Classification of articles based on assessment type 
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Figure 6. Impact of MBA on students’ learning performance 
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Figure 7. Impact of MBA on students’ learning motivation 
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            Figure 8. Impact of MBA on students’ attitudes/perceptions  
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Figure 9. MBA positive impact vs. not investigated on performance,  

motivation and attitudes 
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