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Abstract: CALL publications are not short of systematic literature reviews. The
majority of these reviews aim to identify publication trends, research themes, types
of technology used, factors influencing technology adoption, task/learning activity
design, effectiveness of CALL, theoretical underpinning and so on. No previous
publication has focused exclusively on CALL research from the perspective of
research design although appropriate design is the first step in ensuring the quality
of research outcomes. This study reports on the findings of a research design-focused
review of 338 full articles published infive SSCI and ESCI CALL journals between 2023
and 2024. Strengths identified include clear statements of context of study and
research purpose, question and/or hypothesis; increasing adoption ofmixed-method
approach; popularity of experimental research; sound theoretical foundation; mul-
tiple data sources/triangulation; specific accounts of data collection and analysis; and
acknowledgement of limitations. Aspects which are found to be weak include pre-
dominance of micro-level research; scarcity of replication studies; insensitivity to
researcher biases; overwhelming dominance of non-probabilistic, convenience
sampling; shortage of longitudinal research; undue reliance on self-reported data
and unverified and/or unavailable instruments; insufficient attention to ethical is-
sues; over-favoring case study and survey research; and use of ambiguous units of
measurement. Implications from the findings are discussed. Broader issues beyond
the findings are raised which warrant more attention. By highlighting the strengths
andweaknesses of CALL journal publications in terms of research design rather than
appraising individual studies, it is hoped that researchers and gatekeepers (editors/
reviewers) alike will pay more attention to the design of a study.

Keywords: research design; empirical study; computer assisted language learning
(CALL); systematic literature review; research robustness

*Corresponding author: Junhong Xiao, The Open University of Shantou, 8 Leshan Road, Shantou,
Guangdong, 515000, China, E-mail: frankxjh@outlook.com. https://orcid.org/0000-0002-5316-2957
Yiwei Peng, The Open University of Shantou, 8 Leshan Road, Shantou, Guangdong, 515000, China,
E-mail: diana66912@yahoo.com. https://orcid.org/0000-0001-5341-2568

J. China Comput. Assist. Lang. Learn. 2025; aop

Open Access. © 2025 the author(s), published by De Gruyter and FLTRP on behalf of BFSU. This
work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/jccall-2025-0015
mailto:frankxjh@outlook.com
https://orcid.org/0000-0002-5316-2957
mailto:diana66912@yahoo.com
https://orcid.org/0000-0001-5341-2568


1 Introduction

In the broader field of applied linguistics, computer assisted language learning
(CALL) is one of themost vibrant subfields, albeit not themost long-established, with
an abundance of research publications. Nevertheless, as aptly observed by the guest
editors of the Applied Linguistics Review (2024, Volume 15 Issue 4) Special Issue:
Research Synthesis in Language Learning and Teaching, there exists “the research-
practice chasm” which refers to the phenomenon that “educational research evi-
dence is rarely used by teachers to inform their practice” (Chong et al. 2024, p. 1564).
These editors also cited reasons given by other researchers, including mutual
distrust between researchers and teachers, failure to engage teachers in setting
research agendas, inaccessibility of research publications to teachers, and teachers’
shortage of time to read CALL publications, among other things. Research quality is
also a concern. “Practitioners or policymakers should not be blamed for not applying
research results” according to Xiao (2023a) who maintains that “if research results
are conducive to practice, the temptation to draw on research will overcome resis-
tance to changes” (p. 215). A major threat to research quality is lack of rigor in terms
of research design (Peng and Xiao 2022; van Drimmelen et al. 2024). Unfortunately, it
happens that important research design details may be missing as reported in the
systematic review of meta-analyses in second language research by Vuogan and Li
(2024). Therefore, a comprehensive review of the design of CALL research may
contribute to the sustainable development of the field.

CALL publications are not short of systematic literature reviews, includingmeta-
reviews/research syntheses. As can be seen in Section 2.1 below, literature reviews
constitute over 10 % of the publications in five CALL journals listed in Social Science
Citation Index (SSCI) or Emerging Sources Citation Index (ESCI) (see Table 2) between
2023 and 2024. The foci of published literature reviews are many and varied. For
example, Xiao et al. (2024) reviews themainways inwhich conversational agents are
used in second language learning while Zhai and Wibowo (2023) set out to identify
factors that influence the use of artificial intelligence (AI) dialogue systems for
learning English as a foreign language (EFL) and existing gaps as reported in the
reviewed studies (also see DeMolder et al. 2023). Kim and Namkung (2024) focus on
methodological features, research themes, and types of technology used, and on top
of these Zheng et al. (2022) attempts to reveal general publication trends (also see
DeMolder et al. 2023) as well as benefits and challenges brought about by virtual
reality to language education. Akayoğlu (2019) seeks to identify prominent theoret-
ical frameworks underpinning CALL publications in Computer Assisted Language
Learning, System, British Journal of Educational Technology, and Language Learning
and Technology between 1997 and 2018 while Li et al. (2024) “aims to (i) suggest the
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roles that teachers play in the AI chatbots (including ChatGPT)-assisted language
learning process, (ii) discuss how those roles satisfy the SDT needs of the students,
and (iii) discuss the challenges faced by teachers in this learning” (pp. 2–3). In
contrast, Shortt et al. (2023) centers around publication output by year, authorship
nationalities, target languages, underlying theoretical frameworks, research ap-
proaches, types of research questions, sampling and participants as well as data
collection and analysis (also see Zhang et al. 2023). Finally, Mohsen et al. (2024)
presents a comprehensive overview of the CALL research landscape in their scien-
tometric study of hotspot research and trending issues in the past 42 years’ CALL
research and findings from previous CALL syntheses.

Despite the significant presence of literature reviews in the CALL research
landscape, it seems that no previous publication has focused exclusively on the
robustness of CALL studies from the perspective of research design. There are re-
views which include certain aspects of the design of a CALL study (for example,
Burston et al. 2024; Kim and Namkung 2024; Shortt et al. 2023; Xiao et al. 2024; Zheng
et al. 2022, 2023). Nevertheless, no study is totally dedicated to this theme, i.e. covering
all aspects – from the context in which a study is situated and the selection of
research area which can be categorized into issues at macro, meso, and micro levels
to how the researcher manages his/her potential bias, handles ethical issues, and
reflects on the limitation(s) of the study. In other words, in this article, by research
design, wemean things that should or can be planned and deliberated before a study
is conducted.

Without doubt, it is important to identify research themes and trends, types of
technology used andmain uses of a technology, factors influencing the application of
a technology and the extent to which it is aligned with the underlying principles of a
(language) learning theory, task designs and learning activities, student engagement
and learning outcomes as well as theoretical frameworks adopted. Equally impor-
tant are findings from bibliometric analyses. All these efforts can move the field
forward. Nonetheless, it is no less relevant to evaluate the rigorousness and trust-
worthiness of the research design followed by CALL studies.

Appropriate design is the first step in ensuring research quality. The validity,
reliability, and even generalizability of the findings of a study depends, to a
considerable extent, on rigorous design and appropriate administration. In reality,
this appropriateness and rigorousness is often taken for granted. For instance,
Anderson’s (2003) equivalency theorem is intended to help design interaction ac-
tivities in open, distance, and digital education (ODDE). According to this theorem, of
the three types of interaction, namely teacher–student, student–student, and stu-
dent–content interaction, a high level of one typewill lead to good learning outcomes
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even if the other two are sparingly or not at all offered. Studies claiming to prove the
robustness of the equivalency theorem are too many to list. A typical case in point is
the meta-analysis of Bernard et al. (2009). Nonetheless, Xiao’s (2017) appraisal of the
studies included in this meta-analysis shows that none of them involved only one
type of interaction because they “were categorized by themost prevalent interaction
type contained in the independent variable” and did not take into account the other
type(s) of interaction actually happening (Bernard et al. 2009, p. 1253). Therefore,
none of the studies can prove that the effectiveness of learning can be enhanced even
if there is only one type of interaction.

It would be no exaggeration to say that defects in the design of a study may
misdirect and misinform future research and practice, likely to do more harm than
good to learning and teaching eventually. Given that no study has been conducted
with an exclusive focus on reviewing CALL publications from the perspective of
research design, this study aims to fill the gap by answering the following question:
What are the strengths and weaknesses of CALL research in terms of research
design, as evidenced by publications in CALL-core journals?

2 Methodology

2.1 Sampling

2.1.1 Selected journals

Selecting journals was the first step. To this end, the inclusion and exclusion criteria
were established and applied (see Table 1).

Only journals that meet all the above criteria were selected. The search resulted
in five journals (see Table 2). All of them have CALL in their titles except Language
Learning & Technology (LL&T) which is counted in as a CALL journal in Choubsaz
et al. (2024) and Mohsen et al. (2024).

Table : Inclusion and exclusion criteria for journal selection.

Inclusion Exclusion

– Listed in SSCI or ESCI; – Neither listed in SSCI nor ESCI;
– Published in English; – Published in languages other than English;
– Had an exclusive or major focus on CALL; – Did not have an exclusive or major focus on CALL;
– Peer-reviewed. – Not peer-reviewed.
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2.1.2 Selected articles

After journal selection, the next step was to select articles published in the sample
journals. These articles had to be analyzed manually piece by piece because no
software is available to process data for the purpose of this study. To avoid an
excessive workload, the scope of selection was limited within a two-year timeframe
between 2023 and 2024. The inclusion and exclusion criteria were then established
and applied (see Table 3).

The final sample consists of 338 articles (see Table 4). The articles included were
then categorized using the three-level research framework widely adopted in the
field of ODDE (Zawacki-Richter 2009; Zawacki-Richter and Anderson 2014). Accord-
ing to this framework, macro-level research covers aspects of education systems and
theories, including access, equity and ethics; globalization; teaching/delivery systems
and institutional partnership in developing cross-border programs; theories/theo-
retical research; research and knowledge transfer (including literature reviews).
Meso-level research mainly refers to institution-level management, organization,
and technology use/adoption (hence including technology/media review). Micro-
level research focuses on learning and teaching practices, mainly with students and
teachers as subjects of investigation. Table 4 displays the distribution of these three
levels of research.

Included in the 338 articles selected are 282 articles reporting on empirical
studies and 56 non-empirical research articles, namely theoretical/conceptual

Table : Selected journals.

Journal titles SSCI/ESCI

Computer Assisted Language Learning SSCI
ReCALL SSCI
Language Learning & Technology (LL&T) SSCI
CALICO Journal ESCI
International Journal of Computer-Assisted Language Learning and Teaching (IJCALLT) ESCI

Table : Inclusion and exclusion criteria for article selection.

Inclusion Exclusion

– Research articles including systematic literature review and
technology/media review;

– Editorial and book review;

– Published in  or ; – Not published in  or ;
– Full-text available. – Full-text unavailable.
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articles (macro-level category), literature reviews (macro-level category) and tech-
nology/media reviews (meso-level category).

2.2 Assessment scheme

The current study is an approximate replication of an earlier reviewwith a dedicated
focus on the design of ODDE research (Peng and Xiao 2022). Informed by relevant
research design literature, Peng and Xiao (2022) designed and developed an assess-
ment scheme specifically for the purpose. The original scheme, although evaluated
by experienced researchers and gatekeepers in the field, was further adapted and
revised to better serve the purpose of the current study. For example, author affil-
iation, research area, and theoretical foundationwere added as new dimensions and
some hints were tweaked with the benefit of hindsight from the previous study (see
Table 5). Theoretical foundation, an element that can and should be deliberated
before a study is conducted, was not included in the original scheme. It is the same
case with research area. Therefore, both theoretical foundation and research area
were incorporated into the assessment scheme. And according to a systematic re-
view, research on AI applications in higher education tends to lack theoretical un-
derpinnings, which may be because the majority of researchers are not affiliated to
teaching and learning departments of an institution (Zawacki-Richter et al. 2019). We
added author affiliation with the purpose of finding whether this is the case with
our study.

Table : Publications in the selected journals.

Journals selected Computer Assis-
ted Language

Learning

ReCALL LL&T CALICO
Journal

IJCALLT Total
number

All publications      

Full-text unavailable  

Articles excluded     

Articles
included
(n = )

Micro-level: teaching
and learning

     

Meso-level: manage-
ment, organization and
technology

     

Macro-level: education
systems and theories

     

Number of included
articles

     
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Table : Assessment scheme (adapted from Peng and Xiao ).

Aspects to be
assessed

Hints

Author affiliation Was the author affiliated to a teaching and learning department or a technology
department in an organization? Or was his/her disciplinary background education-
oriented or technology-oriented if no information was available about his/her spe-
cific affiliation?

Research area Did the study aim at a macro, meso, or micro-level issue?
Context of study Was the context of study clearly stated?
Hypothesis,
research question
or purpose

Was the hypothesis, research question or purpose of the study clearly and
adequately stated?

Theoretical
foundation

Was the study informed by any (language) learning theory, hypothesis, model, or
framework?

Approach Did the study adopt a quantitative, qualitative or mixed-method approach?
Design Experimental If the study was designed as an experiment,

was it a true experiment or quasi-experiment?
Non-experimental If it was not an experimental study, what was it?

Did the author name the research design used?
If not, look for evidence and classify it into a
proper design category.

Replication Was it a replication study?
Duration If the study involved an intervention/treatment or was length-sensitive, was the

duration specified?
Sampling strategy Did the author name the sampling strategy used? If not, look for evidence and

classify it into a proper category.
Data collection Source of data What kind of data was collected to answer the

research question(s)? Was data from more
than one source collected for the purpose of
triangulation?

Instrument (questionnaire, scale,
rubric, interview protocol, and test)

Was any instrument such as questionnaire,
scale, rubric, interview protocol, or test used to
collect data? If yes, was it developed exclusively
for the study or adapted from an existing one
by the researcher? Or was it an existing in-
strument developed elsewhere? Was the in-
strument tested through statistical methods or
reviewed and piloted, before it was used to
collect data for this study? Or was it only
reviewed, or only piloted, or neither reviewed
nor piloted? Was the content (for example,
questionnaire items, interview protocol, or test
items) available in its entirety?

Administration Was data collection, including the how, who
and when, clearly stated?

Cross-sectional or longitudinal Was the data collected only at one point in time
or over a period?
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It is worth mentioning that this assessment scheme is applicable to articles
reporting on empirical studies (n = 282). As for the 56 non-empirical research articles,
only author affiliations and categorization of research areas were noted down; the
other dimensions of the scheme were not applicable.

2.3 Sample analysis

In view of the purpose of the study, the method of directed qualitative content
analysis was employed to analyze the articles (Hsieh and Shannon 2005). Prior to the
formal analysis, the two authors used the adapted assessment scheme to review 10
randomly selected articles independently. The results were compared and consensus
achieved about discrepancies through re-reading the articles concerned and scru-
tinizing controversial contents together. To further reduce differences, another 10
articles were randomly selected for a second round of tentative analysis. This time,
only minor differences existed in the results.

The two authors then conducted a formal analysis of the remaining 318 articles
independently, following the same procedure used in the two rounds of trial analysis
to finalize the results. To further reduce potential researcher bias and ensure coding
reliability and validity, an independent researcher was invited to use the framework
to analyze 40 articles of his random choice. Only a few minor discrepancies exist
between his analysis results and the authors’, which shows that the authors’ coding
was reliable.

2.4 Limitations of this study

A key limitation is that this review is intended to provide an overarching perspective
on the design of CALL research rather than a fine-grained analysis of individual
articles. In a sense, its method of analysis is more quantifiable than qualitative. For

Table : (continued)

Aspects to be
assessed

Hints

Data analysis Was the method of analysis clearly stated?
Researcher bias Did the author explain how his/her own potential bias and influence was managed

throughout the study, including sampling, data collection, and/or intervention
administration?

Ethical issue Were ethical issues, if applicable, adequately addressed?
Limitation Was there any limitation acknowledged by the author?
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example, it assessed whether the data analysis process was clearly explained, not
whether it was appropriate for the specific study. Similarly, it assessed whether a
study adopted a quantitative, qualitative, or mixed-method approach and identified
the type of study design followed, notwhether the research approach or study design
adopted was appropriate for the purpose of the study. In addition, it neither eval-
uated how well the findings were interpreted and discussed nor judged whether the
conclusion was adequately supported by the findings. A fine-grained approach,
namely taking each individual article as a unit of analysis and analyzing how well
each component of its research design aligns with each other as a whole, would yield
more insights into the rigorousness and trustworthiness of CALL research design.

Furthermore, as readers may have already noticed, our selection of articles was
limited to those published in English infive CALL-focused journalswithin a relatively
short timeframe of two years. The findings may not be able to capture the full CALL
research landscape despite the fact that these journals are internationally reputed.
Future efforts to overcome these limitations are worthwhile.

3 Findings

3.1 Author affiliation and research area

Statistics show that 86.4 % of the articles (n = 292 out of 338) were (co-)authored by
researchers affiliated to institutional departments for learning and teaching as well
as educational research or with an education-oriented background and 13.6 %
(n = 46) were co-authored by researchers from both education-oriented and
technology-oriented departments or with both backgrounds. In other words, none of
the studies was conducted by researchers only from departments for technology
research and development (R&D) or only with a technology R&D background.

As for categorization of research areas, three quarters of the articles (75.7 %,
n = 256 out of 338) fall within the category of micro-level research, mainly about “This
is what I did tomy course ormy studentswith a technology and itworked reallywell”
or the relationship between student characteristics and CALL. Meso andmacro-level
research only accounts 9.5 % (n = 32) and 14.8 % (n = 50) respectively. All the meso-
level studies are concerning new trends/affordances of educational technology for
language learning and the design, development, testing, and/or validation of a
technology/tool/program/software/system, with only one exception which aims to
adapt English Language Proficiency Admissions Assessments for postsecondary
enrollments to address technology-mediated language skills in the digital age
(Cardwell et al. 2024). Of the 50 macro-level studies, 38 are literature reviews. As for
the remaining 12, three are conceptual, one aims to identify CALL researchers’
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genuine research strategies (Meihami 2024) and another attempts “to construct a
working theory of IVR as a catalyst for understanding and creating multiple forms of
language in use” (Karimi et al. 2023, p. 24) while the others intend to develop, test and/
or validate a model, taxonomy, scale or pedagogy.

3.2 Context and purpose of study

All the empirical research articles (n = 282) provide background information con-
cerning what was investigated to enable readers to situate the study in the broader
context when interpreting its findings and evaluating (possible) relevance to other
situations. Only less than two percent (1.8 %, n = 5) of these articles do not have a clear
or correct account of their context. For example, Lee and Lu (2023), situated in a
public secondary school in Southeastern China, claim that “70 % of the participants
(n = 292) reported having spent their daily time on extramural English activities on
the Internet (e.g., watching YouTube clips in English or chatting with others in
English via social media)…” (p. 131). Nevertheless, it is open to doubt that these
secondary school students were able to access YouTube and the like to practice using
English. Another case in point is Jakonen and Jauni (2024) conducted in the Finnish
higher education context. “The courses … were part of the university’s regular
curriculum” (Jakonen and Jauni 2024, p. 878). However, no information about the
Finnish higher education context and “the university” was available. Further,
readers have no idea who the students were except that they were learners of
different second languages.

Integrally related to the research context is the statement of the purpose of study
or the framing of the research questions or hypotheses. All the empirical research
articles include the purpose, research questions, and/or hypotheses of the study.
However, in 22 % of the cases (n = 62), relevant accounts are inadequate and likely
misleading in that they imply the researchers’ preconception about the research
question. Take Feng and Ng (2024). The research question – “What are the spatial-
related factors in virtual environment that affect learners’ vocabulary learning?
” – suggests the researchers’ belief in the influence of spatial-related factors on
learners’ vocabulary learning even before the study was conducted (Feng and Ng
2024, p. 2). Typical research questions which implicate the researchers’ preconcep-
tion or assumption include “What are the differences between online Chinese lan-
guage learners’ LLS use in the asynchronous and synchronous environments, and
what are the influential factors?” (Chen and Rodway 2023, p. 202), “How does ELLs’
initial level of GRV knowledge impact the effect of a texting-based intervention on
their target vocabulary acquisition…?” (Li et al. 2023, p. 56), “What professional
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benefits did the teacher educators identify from facilitating the multinational tele-
collaborations?” (Wach et al. 2024, p. 2), and “How much does the use of Google
Assistant significantly improve the adolescent EFL learners’ oral proficiency?” (Tai
2024, p. 1286).

3.3 Research approach, design and theoretical framework

In terms of research approach, nearly half of the empirical studies (46.4 %, n = 131 out
of 282) adopt a mixed-method approach while quantitative and qualitative studies
represent 30.9 % (n = 87) and 22.7 % (n = 64) respectively.

As for types of design, 48.6 % (n = 137) are experimental and 51.4 % (n = 145) non-
experimental. Of the experimental studies, over one third (36.5 %, n = 50 out of 137)
are true experiments and 63.5 % (n = 87 out of 137) quasi-experiments.

Nearly half of the non-experimental studies adopt the design of case study (46.9 %,
n = 68 out of 145) and 29.7 % (n = 43) belong to the category of survey research. The
number of studies following other designs is apparently insignificant (see Table 6). On
the other hand, only 17 out of 282 (6%) are replication studies, five of which are
published in a special issue on replication of ReCALL (volume 35, issue 2).

When it comes to theoretical underpinnings, two-thirds of the empirical studies
(67.4 %, n = 190) are informed by relevant theories, models, hypotheses, or frame-
works, with 29.4 % of them including a (sub)section specifically to explain the
theoretical underpinnings of their studies. However, it is worth noting that 32.6 %
(n = 92) are atheoretical in that no specific theory is mentioned as the foundation for
designing the study, analyzing the data and interpreting the findings.

Table : Non-experimental designs (n = ).

Type of non-experimental design n Percentage

Case study (ethnography)  .%
Survey research  .%
Scale/model/tool development and/or validation  .%
Correlational research  .%
Action research  %
Design-based research  %
Grounded theory research  .%
Narrative research  .%
Observational research  .%
Phenomenological research  .%
Self-study research  .%
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3.4 Sampling and duration

Only slightly over one-fifth (21.3 %, n = 60 out of 282) of the empirical research articles
name their sampling strategies. Of the named strategies, eight (13.3 %) were proba-
bilistic, mostly random sampling and 86.7 % (n = 52 out of 60) non-probabilistic,
mostly convenience or purposive sampling (see Table 7). Of the 222 studies (78.7 %)
which do not specify the sampling strategies used, evidence collected to identify their
sampling strategies shows that 80.2 % (n = 178 out of 222) use convenience sampling
and 19.8 % (n = 44 out of 222) adopt purposive sampling.

In other words, of the 282 empirical studies under review, probabilistic and non-
probabilistic sampling strategies are used by 2.8 % (n = 8) and 97.2 % (n = 274) of the
studies respectively. In the non-probabilistic sampling studies (n = 274), 76.3 %
(n = 209 out of 274) follow convenience sampling and 21.5 % (n = 59 out of 274) adopt
purposive sampling, with the remaining 2.2 % (n = 6 out of 274) using a mixture of
convenience and snowballing, purposive and snowballing, or convenience and
purposive sampling (see Table 7).

Of the 229 studies involving intervention or treatment, only twenty studies
(8.7 %) do not specify the duration. It is unrealistic to classify duration into different
types of length because different units of measurement are applied in the studies,
including minute, hour, day, week, month, semester/term, (school) year, course,
module, class, session,meeting, and episode. Only some of the articles further specify
the details of units ofmeasurement. For example, “participants completed elicitation
and treatment tasks via computer in a single 90-min session” (Richards 2024, p. 5).
“This study lasted for one semester, a total of 17 weeks…the three groups were
required to interact with either Google Assistant, the L1 English speakers, or the L2
English speakers in their free time in 10-min sessions twice aweek” (Tai 2024, p. 1290).
However, many of these units ofmeasurementmaymean different lengths of time in
different contexts or are ambiguous even in the same context but are not specified,
hence likely to cause confusion. A typical case in point is the use of “episode” in this

Table : Named sampling strategies (n = ).

Probabilistic sampling Non-probabilistic

Random sampling  Convenience sampling 

Stratified random sampling  Purposive sampling 

Cluster random sampling  Convenience & snowballing sampling 

Hierarchical cluster sampling  Purposive & snowballing sampling 

Convenience and purposive sampling 

Total  
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statement “we present a single case analysis based on one episode which includes all
identified practices in the dataset” (Badem-Korkmaz and Balaman 2024, p. 1889).
There is no knowing how long one episode lasts.

The shortest duration is about 4 mins in a study investigating L2 learner output
in face-to-face versus fully automated role-plays which “used a multi-turn conver-
sation task that was developed to elicit approximately 2 mins of oral interaction”
with participants completing the task in two different formats (Timpe-Laughlin et al.
2024, p. 158). The longest duration is 1–9 years in an investigation of “how learners
engage in self-initiated and self-directed feedback practices beyond the classroom in
online spaces” (Lyu and Lai 2024, p. 114).

3.5 Data collection

Sixty-seven percent (n = 189 out of 282) of the empirical studies triangulate data from
more than one source to enhance the credibility and validity of their findings. Hence,
the identified sources of data outnumber the reviewed studies (575 vs. 282). Ques-
tionnaire/scale/rubric, test, and interview top the list of sources, trailed distantly by
other sources (see Table 8). Slightly over half of the studies (51.1 %, n = 144 out of 282)
collected their data from questionnaire, scale or rubric, with 61.1 % (n = 88 out of 144)
closed-ended in nature. Test (35.8 %, n = 101 out of 282) is the second most popular
source of data while interview (34 %, n = 96 out of 282) is the third most frequent
source,mostly open-ended (94.8 %,n = 91 out of 96). However, it should be pointed out
that in nine cases, no information is available about the questionnaire, scale or
rubric and the interview protocol used. The remaining sources of data are far less
significant. Ranking the 4th and 5th are participant performance (writing/oral pre-
sentation) and online (text/video/human-chatbot) interaction (including socialmedia
posts), which are used in 13.1 % and 12.4 % studies respectively (see Table 8 for other
sources of data).

In addition to collecting data fromdifferent sources, it is not unusual that studies
employ more than one instrument to collect data from one source. Therefore, the
instruments used outnumber the studies reviewed (360 vs. 282). For example, Gok
et al. (2023) usedfive data collection instruments – “University Placement Test scores,
TOEFL reading test, Demographic Questionnaire, FLCAS and FLRAS” (p. 848), that is,
two tests, one questionnaire, and two scales. As can be seen in Table 5, by instrument,
we refer only to the three most frequent ones – questionnaire/scale/rubric, inter-
view, and test. Therefore, the actual instruments used are more than 360.

Of the 360 instruments used, 70 % (n = 252) are developed by the authors spe-
cifically for the purpose of their study, 13.9 % (n = 50) are adapted from previous
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studies, and 16.1 % (n = 58) are originally developed in previous studies but used in
the current studies without making any change (see Table 9).

The majority of these instruments (77.2 %, n = 278 out of 360) are neither
reviewed nor piloted or statistically tested before being used to collect data or in the
case of existing instruments, not given reasons why they are fit for the current study.
Put specifically, this is the case with 77.4 % of the newly developed instruments
(n = 195 out of 252), 78 % of the adapted instruments (n = 39 out of 50), and 75.9 % of the
existing instruments (n = 44 out of 58). In contrast, only 10.8 % (n = 39 out of 360) are
both reviewed and piloted or statistically tested and 12 % (n = 43 out of 360) either
reviewed or piloted, before being put to use.

Table : Sources of data (n = ).

Sources of data Number

Questionnaire/scale/rubric 

Closed-ended (n = )
Open-ended (n = )
Closed and open-ended (n = )
No information (n = )

Test 

Interview 

Open-ended (n = )
Closed and open-ended (n = )
No information (n = )

Participant performance (writing/oral presentation) 

Online (text/video/human-chatbot) interaction (including
social media posts)



Video recording/screen capture video 

Written reflection 

Platform/software data (e.g. eye-tracker data) 

Observation/field note 

Course artefact (e.g. multimodal poster) 

Course activity 

Stimulated retrospective recall 

Learning journal 

Focus group discussion 

Feedback comment 

Thinking aloud 

Visualized vocabulary knowledge mind mapping 

Course syllabus and description 

E-portfolios 
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As for content availability, slightly over half (52.8 %, n = 190) are available in their
entirety, either included in the main text, as appendixes or with a link to where they
are digitally stored. Put specifically, this availability applies to 56.3 % (n = 142 out of
252) of the new category, 54 % (n = 27 out of 50) of the adapted category, and 36.2 %
(n = 21 out of 58) of the existing category.

An overwhelmingmajority of the empirical research articles (94 %, n = 265 out of
282) explain in clear terms how the data are collected, with 3.9 % (n = 11) not clear
enough and 2.1 % (n = 6) failing to clarify this procedure. For instance, Han et al. (2023)
“collected two sources of data. First, it collected the participants’ CFL teaching
practices. Second, it collected their reflections as recorded in the evidentiary chap-
ters of their thesis and a focus group discussion (conducted for 90 min and audio
taped)” (p. 6). No further information is provided concerning how the participants’
teaching practices were collected and how the focus group discussion was organized
and conducted. It is the same case with Alharbi (2024) with its Data Collection section
detailing how the content of the instruments address “specific aspects of the research
questions” rather than the how, who, and when of data collection (p. 7).

Last but not least, it is important to note that 80.1 % (n = 226 out of 282) of the
studies collected data at one point in time. In other words, only one-fifth (19.9 %,
n = 56) are longitudinal in nature in that data collection takes place more than once
over a period.

Table : Instruments (questionnaire/scale/rubric/interview protocol/test) (n = ).

Instrument Number

Newly-developed (n = ) Reviewed and piloted (or statistically tested) 

Reviewed 

Piloted 

Neither reviewed nor piloted 

Content availability in entirety 

Adapted (n = ) Reviewed and piloted (or statistically tested) 

Reviewed 

Piloted 

Neither reviewed nor piloted 

Content availability in entirety 

Existing (n = ) Reviewed and piloted or explanation given 

Reviewed 

Piloted 

Neither reviewed nor piloted or no explanation given 

Content availability in entirety 
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3.6 Data analysis

Most of the empirical research articles (81.2 %, n = 229 out of 282) state the process of
data analysis in clear terms. However, nearly 20 % are either less informative
(16.3 %, n = 46) or do not explain how their data is analyzed (2.5 %, n = 7). Han et al.
(2023) cited above is a case in point that does not explain how the participants’
teaching practices, their reflections, and focus group discussionwere analyzed. It is
the same casewith Smith et al. (2023). Another example isWen et al. (2023) that does
not mention how the qualitative data from the open-ended part of the question-
naire was analyzed.

3.7 Researcher bias, ethical concern and limitation

Less than 10 percent of the empirical research articles explain how the researchers’
biases are addressed (8.5 %, n = 24 out of 282). Good examples include Ekmekçi (2023)
that “deliberately conducted the interview just after the final performances of the
students had been graded in order to avoid any possible concern of the students
about the objectivity of grades” (p. 1016) and Zhang et al. (2024), whose interview
questions “were not directly related to the usage of mobile phones or other types of
electronic devices for learning medical vocabulary” to “avoid biased responses from
the interviewees” (p. 2013). Only one article (Kessler 2023) has a section exclusively
for the purpose, with the heading “Researcher Positioning”, explaining how the
researcher managed to avoid his influence on the students’ reflections on the
learning experience.

In contrast, as high as 91.5 % (n = 258) do not clarify the ways researcher biases
are reduced or eliminated throughout the research process so that the validity and
reliability of the findings are not undermined. In fact, this situation also begs the
question whether the researchers/authors realize or acknowledge the existence of
their biases. They may even take possible biases as advantages. A case in point is
Jiang et al. (2024) which sets out to prove the effectiveness of the Duolingo English
course. No researcher bias is acknowledged although three of the four authors
work for Duolingo. Similarly, Mendes de Oliveira et al. (2023) “was conducted in
collaboration with the teams responsible for enterprise sales and academic
research at the language learning company Babbel” to investigate users’ experi-
ence and perceptions of Babbel’s virtual classroom solution without explaining
how to reduce or avoid possible impact of this collaboration on the research
findings (p. 1509).

Ethical concerns are issues that should be properly addressed in studies
involving human subjects. Nearly 60 % of the empirical studies (59.6 %, n = 168 out of
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282) explain the ways ethical issues are handled. However, the measures taken may
not be sufficient to avoid possible negative ethical consequences. Informed consent is
a cliché most often used although it happens that no information is given regarding
what the participants consented to orwhether they really knewwhat they consented
to. Take García-Pastor and Calatayud (2023) whose participants were aged 16. A brief
statement that they all “provided informed consent for the research” cannot dismiss
ethical concerns related to this study (García-Pastor and Calatayud 2023, p. 319). It is
the same case with the statement that “informed consent was obtained from the
participants for experimentation” in a study involving 9th-grade students as par-
ticipants (Chen and Lee 2023, p. 1092). Similarly, simply anonymizing or giving
monetary reward is far from appropriate.

Of the remaining articles that make no statement of how ethical concerns are
addressed (40.4 %, n = 114 out of 282), this requirement is not applicable to eight of
them either because it is a self-study (e.g. Wach et al. 2024), “is based on publicly
available anonymized corpus data” (Blázquez-Carretero 2023, p. 336), or does not
involve human subjects (e.g. Díez-Arcón and Agonács 2024). Therefore, there are
106 articles (37.6 %) that do not take into account ethical issues related to their
research.

All studies have limitations. Over ninety percent of our sample articles reflect on
the limitations pertaining to their studies (92.2 %, n = 260 out of 282). However, as is
the case with ethical concerns, some articles tend to understate their limitations by
only mentioning those that readers can easily identify such as small sample size, no
triangulation, or lack of generalizability.

4 Discussion

Rigorous design is the first step in ensuring the quality of scientific inquiry
(Simonson et al. 2011). Therefore, attention to the design of a study cannot be over-
emphasized. Whether a study is properly designed may influence the reliability,
validity, generalizability, and/or replicability of its findings and, needless to say, the
robustness of its conclusions. Critiquing CALL publications with an exclusive focus
on research designmay shed light on the trustworthiness of CALL research and carry
implications for future research.

This section will highlight both strengths and weaknesses in the landscape of
CALL research publications. It should be borne in mind that even in the strength
areas there is still room for improvement as can be seen in the discussion below.
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4.1 Strengths

4.1.1 Clear statements of context and purpose of study

Education is contextualized and influenced by contextual factors. Therefore,
educational research should also be situated. Previous reviews tend to focus on the
types of context in which CALL studies are situated (e.g., DeMolder et al. 2023;
Klímová and Seraj 2023; Zhang et al. 2023). The current study differs from previous
ones in that it centers on whether sufficient contextual information is provided
which is key to the interpretation of the findings and to the replication of a study
(Shortt et al. 2023). Researchers should have a clear idea of the context of study at the
very beginning and state relevant details clearly in their publication. Clear
description of the context of study is a strength in the empirical studies reviewed,
with only 1.8 % less clear or descriptive.

Unlike Shortt et al. (2023) that identifies types of research questions
(i.e. performance-, attitude and motivation-, or design-oriented) used in their sam-
ples, our study focuses on the framing to see whether they embed researcher bias,
preconception or assumption which may mislead the research process, including
data collection, analysis and interpretation. The purpose, research questions or
hypotheses “provide critical information to readers about the direction of a research
study…also raise questions that the researchwill answer through the data collection
process” (Creswell 2012, p. 109), consequently defining “the most appropriate par-
ticipants, source of data, and method of data analysis for the study” (Peng and Xiao
2022, p. 10). For example, Luo and Watts (2024) aim “to explore the nature of
smartphone-assisted ELL…” (p. 614), hence requiring that the participants had
smartphones and used them to learn English. However, the article does not provide
this information. All the empirical research articles in our review state their purpose
of study or research questions/hypotheses although 22 % of them are inadequate in
that they are somewhat biased. For example, “How much does the use of Google
Assistant significantly improve the adolescent EFL learners’ oral proficiency?” (Tai
2024, p. 1286) – this research question suggests that the use of Google Assistant has a
positive effect on adolescent EFL learners’ oral proficiency. Nevertheless, this does
not make sense in that the purpose of the study was to find out whether Google
Assistant was conducive to adolescent learners’ EFL. With this preconception or
assumption inmind, the researchermay not have been able tomaintain neutrality in
collecting data and interpreting the findings.
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4.1.2 Increasing adoption of mixed-method approach

Another strength is the popularity of mixed-method approach studies representing
nearly half of the empirical research samples, in comparison with purely quanti-
tative or qualitative ones. Hubbard (2009) aptly observes that “although quantitative
studies probably dominated in the early literature, qualitative and mixed-method
studies are now common, especially in the area of computermediated communication
(CMC)” (p. 5). Our finding reinforces findings from other reviews (e.g., Lee 2023;
Peterson 2023; Shadiev and Yu 2024; Shi and Aryadoust 2024). The proportions of
different research approaches may vary a little bit in some reviews (e.g., Kim and
Namkung 2024; Zhang and Sun 2023; Zheng et al. 2022), which may be due to the
difference in the activities/tasks/interventions involved, the technologies used, or the
specific topic reviewed, in other words, the subfields that they focus on. Our sample
empirical studies are not focused on any particular subfield, hence more
representative.

4.1.3 Substantial proportion of experimental studies

Study design is also a strength, with nearly half of the empirical studies (48.6 %)
experimental in nature, far more than those in Loncar et al. (2023) (21 %), a review of
technology-mediated feedback for L2 English writing literature and Shi and Arya-
doust (2024) (17.6 %), a review of AI-based automated written feedback research.
Increase in experimental studies may be an emerging feature of the CALL research
landscape because, as pointed out above, our review is more comprehensive instead
of focusing on a particular subfield. Of the experimental studies in our samples,
nearly two-thirds (63.5 %) are quasi-experiments. Given the complexity of educa-
tional research, true experimentsmay not always be feasible, especially when taking
logistical challenges and ethical consequences into consideration. Researchers are
therefore justified in exercising certain degree of freedom or discretion in deciding
how a project is conducted (van Drimmelen et al. 2024). In this sense, it is under-
standable that there are more quasi-experiments than true experiments.

4.1.4 Significant proportion of theoretically-informed studies

Unlike Shadiev and Yu (2024) that investigate the theory, hypothesis, model, or
framework upon which their sample studies are based, our review focuses on
whether a study is underpinned by any theory, hypothesis, model, or framework.
Lack of theoretical underpinnings is a common feature of educational technology
research in general (Bond et al. 2019; Bulfin et al. 2014; Prinsloo 2018). A review of
three top educational technology journals Computers & Education; Learning, Media
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and Technology, and British Journal of Educational Technology shows that 40 % of
their publications are atheoretical (Hew et al. 2019), consistent with the findings of a
review of literature on personalization in educational technology between 1960 and
2015 (Bartolomé et al. 2018). A review of research on AI applications in higher edu-
cation also reveals a weak connection of their sample studies to theoretical peda-
gogical perspectives possibly due to “the low presence of authors affiliated with
Education Departments” (Zawacki-Richter et al. 2019, p. 22). In comparison, two-
thirds of the empirical studies in our review (67.4 %) are underpinned by relevant
theories possibly due to the higher percentage of authors affiliated to education-
related departments (86.4 %). This is no doubt a positive trend. Nevertheless, more
needs to be done given that one-third are still atheoretical, as in the case of Shadiev
and Yu (2024), and especially in view of a longitudinal analysis of highly cited articles
published between 1983 and 2019 in four CALL journals, according to which 18 % of
the seminal studies “did not explicitly adopt any theory to frame their research”
(Choubsaz et al. 2024, p. 49).

4.1.5 Frequent data triangulation and clear statements of data collection and
analysis

The sources of data are twice the sample studies (575 vs. 282) because two-thirds of
the empirical studies employ triangulation, which can definitely contribute to val-
idity and reliability. In addition, only 6 % of the empirical research articles do not
explain their data collection process clearly to enable readers to judge the rigor-
ousness of data collection and facilitate replicability while about 20 % are not
articulate enough about data analysis. Overall, data triangulation, collection and
analysis can count as a strength. Having said that, like data collection, descriptions of
data analysis should be as clear and specific as possible to enable readers to assess
the trustworthiness of the findings and replicate the study if they so wish.

4.1.6 Acknowledgement of limitations

Finally, over ninety percent of the empirical research articles acknowledge the
limitations of their studies. No doubt, this is a strength. No study is immune from
limitations (Creswell 2012). Reflecting on the limitations of a study can help
contextualize the interpretation of its findings and serve as directions of future
research not only for the author(s) but also for other researchers. This process should
not be taken as a procedural requirement of academic publication with perfunctory
acknowledgement. A good case in point is Roy (2024) which, together with the easily
identified limitations, points out that other possible and yet less easily spotted
weaknesses “such as teacher quality, student motivation, or classroom environment
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may have influenced the observed differences between groups” and that “technical
issues, such as occasional problems with the DST method, may impact the overall
experience and results” (p. 15) (also see Kourtali and Borges 2024). It should be noted,
though, that the limitations stated in some articles seem to be superficial, only
mentioning those that readers can easily identify such as small sample size, short
duration, or no triangulation.

4.2 Weaknesses

4.2.1 Predominance of micro-level research

The current landscape is dominated bymicro-level research typically exemplified by
“This is what I did to my course or to my students”. Micro-level research constitutes
the foundation of the field. However, learning and teaching is affected by factors not
only at the micro level but also at the meso and macro levels, for example, socio-
economic development, socio-cultural context, institutional infrastructure, cost and
finance, quality evaluation and assurance policy and mechanism, educational re-
sources as well as support for both faculty and students (Xiao 2023a). Research into
thesemacro- andmeso-level issues is essential to the dissemination or generalization
of findings from micro-level research, hence the sustainable development of CALL.
Meso and macro-level research represents only about one quarter of all the articles
in our review, with the former focusing on technology trends and design, develop-
ment, testing or validation and the latter falling within the areas of theoretical
research, research and knowledge transfer (literature review). This lack of interest
inmeso andmacro-level issuesmay be due to the high percentage (86.4 %) of authors
with learning and teaching or education-related backgrounds, namely CALL prac-
titioners. Researchers need to explore and understand the big picture of CALL rather
than confine research to issues directly related to micro-level practice.

4.2.2 Scarcity of replication studies

Replication studies are “critical to the growth and credibility of our discipline”
(McManus 2024, p. 1), refining findings, contributing to generalizability, and
strengthening conclusions (Gass et al. 2021). It is “a sign of a field’s maturity” (Smith
and Schulze 2013, p. i). However, only 6 %of our empirical samples replicate previous
studies, a situation that warrants attention and needs redressing. This is an obvious
weakness in that there is no knowing “if the results hold for a different population, in
a different setting, or for a different modality” (Polio and Gass 1997, p. 502). A decade
ago, CALICO Journal published a special issue on replication and evaluation in CALL,
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hoping that thiswould be “the beginning ofmany replication studies” to be published
in this journal (Bikowski and Schulze 2015). Despite the editors’ promise that theywill
be “providing a venue for CALL scholars to disseminate their replication research”
(Smith and Schulze 2013, p. ii) and the consensus on the imperative of replication
research in CALL, this kind of research remains scarce (Tschichold 2023). Difficulties
in conducting replication studies, in particular exact replication (Chun 2012; Foung
and Kohnke 2023; Tschichold 2023) cannot justify the scarcity. More needs to be done.

4.2.3 Insensitivity to researcher biases

Another apparent weakness is that over 90 % of the empirical research articles do
not acknowledge potential researcher biases and explain what measures the re-
searchers have taken to prevent possible interference of these biases in the research
process. The researcher’s neutrality in the research process, researcher-participant
relationship, and interpretation of data and findings may suffer consequences
because of these biases (Werth and Williams 2021). Researchers’ awareness of and
actions to minimize own subjectivity cannot be overemphasized (Jung 2025). Negli-
gence in this regard is likely to affect various stages of the research process, hence
undermining the trustworthiness of the research outcomes. This seems to be a
weakness of the research landscape of technology-enhanced education in general
(Peng and Xiao 2022; Zhang et al. 2023).

4.2.4 Overuse of non-probabilistic, convenience sampling

Sampling is also found to be a weakness of the empirical studies reviewed in our
study, echoing Ballance’s (2024) conclusion that “little attention is given to sampling”
(p. 58). Only about one-fifth name their sampling strategies. Furthermore, of all the
282 empirical studies reviewed, only 2.8 % (n = 8) employ probabilistic sampling
strategies, mostly random sampling while the overwhelming majority apply non-
probabilistic sampling strategies, with three quarters of them convenience sampling.
The dominance of non-probabilistic strategies, especially convenience samplingmay
undermine the reliability and validity of the findings (Ballance 2024; Vehovar et al.
2016). Regrettably, it is a phenomenon commonly found in other reviews (e.g. Shortt
et al. 2023). While acknowledging the difficulties that may arise from other sampling
strategies, in particular probabilistic sampling, we should not allow any particular
sampling technique, especially non-probabilistic technique to prevail. Sampling
matters to empirical studies because it affects whether “the effect of unknown
sources of variance” can be neutralized (Ballance 2024, p. 64).
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4.2.5 Shortage of longitudinal research

The shortage of longitudinal studies is a weakness, with only 20 % collecting their
data more than one time. This also features in other reviews (e.g., Soyoof et al. 2023).
As argued by Kim andNamkung (2024), “more longitudinal projects arewarranted to
understand learner perception dynamics … over time”(p. 17) in order to “provide
more reliable and/or generalizable results” (Ballance 2024, p. 60), an argument
supported by Xiao et al. (2024). “The effectiveness of an educational intervention
needs to be tested over time” to overcome novelty effect (Xiao 2023a, p. 215). Reeves
and Lin (2020) suggest a new direction of research which may be equally applicable
to the field of CALL “whereby we develop robust, multi-year research agendas
focused on important problems and innovative solutions, judge our worthiness for
promotion and tenure on evidence of impact rather than simple article counts,
closely collaborate with practitioners, and establish our field as preeminent in
meeting global problems related to education” (p. 1999). As is the case with other
weaknesses, while there are challenges with longitudinal empirical research, for
example, time commitments, funding, and sample stability, among other things
(Barkhuizen 2009; Jenkins et al. 2011), more longitudinal studies are needed to
consolidate the knowledgebase of CALL.

4.2.6 Undue reliance on self-reported data and unverified and/or unavailable
instruments

Another weakness relates to the undue reliance on self-reported data and unverified
and/or unavailable instruments. Of the 19 sources identified, survey (questionnaire/
scale/rubric and interview) and test are themost frequent sources, far outnumbering
the other sources, similar to Kim and Namkung (2024) and Zheng et al. (2022).
Questionnaire and interview are also found to be the most popular data sources in
Shadiev and Yu (2024). On the other hand, although our sample empirical studies
often use more than one instrument to collect data from survey, survey data is self-
reported in nature and may not reflect the participants’ true feelings, ideas, or
conditions, due to various factors such as social desirability bias. This is especially the
case when only about 10 % of the instruments are both reviewed and piloted or
statistically tested before they are applied in the current studies and 47.2 % are
unavailable in their entirety. This situation may jeopardize the quality of the data
obtained as well as research replicability. Instrument availability in its entirety can
also enable readers to assess whether the instrument is fit for purpose or whether it
is biased. For example, Yang et al. (2023) claims to use the Chinese version of the
Foreign Language Classroom Anxiety Scale (FLCAS) by Horwitz et al. (1986) in their
study but goes on to say “the revised FLCAS consisted of 28 items” (p. 1594). No
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Chinese version is available; no explanation is given as to what revisions had been
made and why. Therefore, readers cannot possibly assess the suitability of this
instrument. In contrast, some interview questions used in Hwang et al. (2024) may be
misleading such as “Do you like to use Smart UEnglish to practice English?Why?” and
“Which function of Smart UEnglish/UEnglish do you likemost?Why?” (p. 1644). These
two questions imply that the interviewees liked to use Smart UEnglish/UEnglish. The
first question is not suitable especially for the interviewees from the control group in
that the UEnglish they used was without smart mechanisms. Equally inappropriate
for the control group interviewees are two other questions – “Do you want to keep
using Smart UEnglish to practice English? Why?” and “Do you think using Smart
UEnglish is helpful to your English? Why?” (Hwang et al. 2024, p. 1644). The in-
struments applied in both studies were used without passing through the stage of
review and piloting.

Research instruments need to be carefully designed and rigorously reviewed
and piloted before being used and readers should be able to access full contents
conveniently. On the other hand, many of the less frequent sources may provide
valuable data about pedagogical and psychological change in language learning, in
particular those that reflect the participants’ actual performance ormental activities.
In other words, more studies using an interpretative and naturalist approach to data
should be encouraged (Zhang et al. 2023).

4.2.7 Insufficient attention to ethical issues

Given that 40 % of the empirical research articles do not include ethical statements,
this also constitutes aweakness. Ethical issues arise “in all research designs involving
human respondents owing to an intrinsic tension between the needs of the
researcher to collect personal data onwhich to base generalizations and the rights of
the participants to maintain their dignity and privacy”, in particular when there is a
fiduciary relationship between the researcher(s) and the participants, for example,
teacher-student relationship (Ferguson et al. 2004, p. 57). Therefore, ethical concerns,
“unless properly addressed, may lead to resistance from participants and conse-
quently data inaccuracy” (Peng and Xiao 2022, p. 12). On the other hand, although
60 % of our samples explain how ethical issues are addressed, the measures taken
may not be adequate in all cases. For example, simply obtaining informed consent
from participants “who are in dependent or restricted relationships with the
researcher” is far from acceptable because there may be “a coercive element” in it
(Ferguson et al. 2004, p. 58). This is especially the casewith those participants who are
minors and may be more vulnerable to pressure from the researchers or do not
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really know what they consent to. In the so-called intelligent age, informed consent
often becomes “the pretext to justify the misuse of educational data” in particular
when “people are forced to give their consent if they want to use” a smart app,
software or device (Xiao et al. 2025, p. 6).

Equally insufficient are measures such as material or monetary rewards or
giving extra score as a bonus. For example, in a study investigating the effects of
individual versus collaborative processing of ChatGPT-generated assessment feed-
back, “to maintain students’ engagement and motivation in the project, the rated
writing productswere used as assignments for the grading of the course Intermediate
English Writing, a compulsory course for all sophomore EFL students at the uni-
versity. Outstanding performance in seeking, processing, and using ChatGPT-
generated AF was awarded bonus marks” (Yan 2024, p. 5). This not only reflects the
researcher’s stance/bias on the assumed positive impact of ChatGPT on student
learning, exacerbating social desirability bias but is also ethically controversial
because the non-participants were not fairly treated. An excellent example of how
ethical concerns are addressed is Jensen (2024), a case study of an 11-year-old girl. In
addition to registering the study with the relevant department of the home uni-
versity and following the university’s ethical guidelines, the researcher sought
informed consent from the girl’s parents and informed assent from the participant
herself. Further, the participant and other people involved were anonymized.
Another good example is Roy (2024) whose participants were 8th-grade students. In
other words, measures to handle ethical issues should be specific and relevant to the
participants of a study.

4.2.8 Over-favoring case study and survey research in non-experimental
research

Case study (46.9 %) and survey research (29.7 %) account for nearly 80 % of non-
experimental design studies, with the remaining nine designs combined repre-
senting less than a quarter (see Table 6). This is also a weakness. As argued in Peng
and Xiao (2022), educational research may benefit from “designs such as action
research, design-based research, narrative research, grounded theory research,
phenomenological research” (p. 11). Given the longitudinal and situated nature of
language learning, innovations are needed in CALL research design. A mixture of
designs in a study may be a worthwhile direction for CALL research. For example,
both narrative and observational research designs may be adopted in a study and so
are case study and phenomenological research designs; experimental designs may
be embedded into a design-based research study.
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4.2.9 Use of ambiguous units of measurement

Finally, when it comes to duration of intervention/treatment, the greatest problem is
not that a significant percentage of empirical studies do not indicate time span as in
the case of Shi andAryadoust (2024)whichfinds that 42.9 % of the studies onAI-based
automated written feedback research fail to specify the duration of their interven-
tion/treatment. There are only 8.7 % of studies in our reviewwhich do not detail how
long the intervention/treatment lasted. The biggest problem with our samples is the
use of units of measurement which may be context-sensitive but not further speci-
fied. For example, how long is a semester, course, module, class, session, and
meeting? As pointed out by Peng and Xiao (2022), the lengths of these units may vary
“a great deal across different countries or educational institutions, and even within
an institution” (p. 7). Specification of the duration is essential to enhancing replica-
bility of a study.

5 Concluding remarks: implications from the
findings and beyond

Overall, CALL research has its strengths andweaknesses in terms of research design.
Strengths identified are clear statements of context of study and research purpose,
question and/or hypothesis; increasing adoption of mixed-method approach; popu-
larity of experimental research; sound theoretical foundation; multiple data sources
(triangulation); specific accounts of data collection and analysis; and acknowledge-
ment of limitations. Aspects which are found to be weak or far from rigorous include
predominance ofmicro-level research; scarcity of replication studies; insensitivity to
researcher biases; overwhelming dominance of non-probabilistic, convenience
sampling; shortage of longitudinal research; undue reliance on self-reported data
and unverified and/or unavailable instruments; insufficient attention to ethical is-
sues; over-favoring case study and survey research in non-experimental research;
and the use of ambiguous units of measurement. Both strengths and weaknesses are
discussed in depth in Section 4 above, including room for further improvement
concerning each strength. The discussion may be taken as caveat emptor for readers
and guidelines/checklist for researchers. This concluding section will reiterate some
fundamental issues pertaining to thefindings aswell as related broader issues, issues
that can serve as future research directions. The first three lines of research center
on macro and meso-level issues and the last three lines on micro-level issues.

The first line of research is theory building. Compared with research on
technology-enhanced education in general, the subfield of CALL research is much
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better informed theoretically, mainly by second language acquisition theories, lin-
guistic theories, and pedagogical, learning or educational theories (Akayoğlu 2019;
Hubbard 2008; Mohsen et al. 2024; Shadiev and Yu 2024). Nonetheless, there is no
dedicated CALL theory (Hubbard 2020) despite Oller’s (2013) attempt to build such a
one. Given the contribution of theory building to a field of inquiry, building a grand
CALL theory should be put on the research agenda.

The second line of research is undertaking cost-effectiveness and affordability
research. Low cost, high quality and wider access are what drive the use of tech-
nology in education (Xiao 2023b). A review of over 3,000 studies on technology
application in learning and teaching shows that only about 9 % took into account
cost-effectiveness and/or accessibility in their research designs (Xiao 2023b).
Furthermore, none of these studies examined the costs that students had to bear, that
is, whether the technology usedwas affordable to students in actual life. It is the same
case with our current review. None of the studies considered the variable of cost in
their research designs. Unless CALL is cost effective and affordable to educational
institutions and individual students alike, it is only feasible in the idealized,
controlled experimental conditions, hence no accessibility and equity to speak of
eventually. Research of the like is of limited practical relevance even if it can enhance
learning effectiveness.

The third line of research is conducting research into institution-wide issues. For
example, what are the implications of the institution-wide implementation of CALL
for an institution’s management and administration? How does the institution-wide
implementation of CALL impact on the financial management and eventually busi-
ness model of an institution? What policy or mechanism should be in place to
evaluate and assure the quality of CALL? What professional development opportu-
nities should be provided for faculty and staff in relation to CALL? This kind of
research is needed to ensure that all stakeholders in an institution will work in
synergy with each other and give full play to CALL.

The fourth line of research is rethinking the relationship between technology
and language learning. One of the reasons for the scarcity of replication studies is
said to be rapid developments in technology because “often, older technologies are
completely replaced by newer versions and cannot even be accessed or used any
longer” (Chun 2012, p. 596). So, even though “the older technology is superior to the
newer technology” (Chun 2012, p. 595) and we have yet to fully understand “how the
older technology could be used most effectively”, “one is compelled to use a newer
technology” (p. 596). Is it true that we have no choice but to use a newer technology?
The history of technology-enhanced education tells a different story. “Educational
reform has become a race for new technologies…what people are doing is to reform
education to ensure a particular new technology will be used” rather than thinking
about which educational problem needs to be fixed by which technology, be it old or
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new (Xiao and Bozkurt 2025, p. 35). When it comes to the use of technology in
education, the newer is not necessarily the better. A technology which is fit for a
particular purpose is the best for that purpose. Strictly speaking, there is no tech-
nology which is outmoded.

The fifth line of research is conducting replicative, multi-case longitudinal
research. A single case/context study needs to be replicated in other cases/contexts
while being longitudinal also means being iterative by “involving different learners
and instructors in different learning environments and with different learning ob-
jectives and domains of knowledge” (Xiao 2023a, p. 215) instead of being limited to
collecting data over a period of time such as post-test. This is an effective way to scale
up a study and generalize the findings. The dominance of short-term intervention,
single-case, cross-sectional studies in technology-enhanced education (Reeves and
Lin 2020; Scully et al. 2018; Song and Xiao 2017) needs to be challenged; CALL research
is no exception.

The sixth line of research is maintaining a positive stance on failures. Educa-
tional technology research “is as much about investigating the imperfect ‘state of the
actual’ as it is about exploring the perfected ‘state-of-the-art’” (Selwyn 2012, p. 216).
Nevertheless, it seems that the purpose of research is to find out what works, not
what does not work and so only successes are worth publishing (Bulfin et al. 2014;
Reeves and Lin 2020). This has become an unwritten rule in academia. Researchers
evenwonder whether we can talk about failures (Prinsloo 2018). Generally speaking,
scientific research is a designed endeavor, which means that the chances of success
are much higher than those of failure. However, failures are unavoidable; there are
times when things do not go as planned. Common sense tells us that lessons from
failures are as valuable as best practices. Only reporting successes and ignoring or
even choosing to ignore failures will definitely distort the CALL research landscape,
doing more harm than good. No failure in CALL research is reported in our samples
as well as in other reviews.

In summary, we hope that future CALL research will center on broader meso
and macro-level issues while continuing to investigate micro-level learning and
teaching practice. Thiswill bring CALL research to a higher level, accelerating the full
maturity of the field.
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