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RESEARCH ARTICLE

Highly cited educational technology journal articles: a descriptive
and critical analysis
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ABSTRACT
Citations are valuable capital in the academy as the number of citations is
the most frequently used indicator in evaluating the quality of papers,
journals, researchers, and universities. Thus, the characteristics of highly
cited articles (HCA) have become a common research topic but the
approach has been mainly descriptive with no profound critical
reflection of what kind of research is cited, where the research is from,
where the research is published, and what do these things mean for
edtech research. This paper contributes to this need by providing a
descriptive and critical analysis of 200 highly cited articles from 10
edtech journals. To summarize the key findings, a ‘typical’ edtech HCA
is a Western-based review article or quantitative research paper
reporting positive findings from higher education, published in a high-
impact factor general edtech journal by a major publisher.
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Introduction

The overarching question this paper proposes is what are the common characteristics of highly cited
educational technology research articles? Citations are an important research topic for several
reasons. First, they are valuable capital in the academy as ‘the number of citations is the most fre-
quently used indicator in evaluating the quality of papers, researchers, research centers and univer-
sities’ (Tahamtan, Safipour Afshar, and Ahamdzadeh 2016). The prestige of academic journals is
also determined by citation-based metrics like impact factor and CiteScore. Being widely cited
implies that the theoretical ideas or empirical findings presented in the paper have influenced
other researchers and, thus, shaped the research field (Stremersch, Verniers, and Verhoef 2007).
Thus, it is hardly surprising that citations have been studied frequently for several decades (Kun-
nath et al. 2021), the characteristics of highly cited articles (HCA) being one major sub-theme
(e.g., Elgendi 2019; Tahamtan, Safipour Afshar, and Ahamdzadeh 2016).

HCA research often aims to map and describe the whole variety of factors that correlate with
citations, which often leads to the identification of dozens of variables (Tahamtan, Safipour Afshar,
and Ahamdzadeh 2016). On the one hand, such research can provide detailed and fine-grained
information. On the other, the findings can also be somewhat shattered and decontextualized.
One example is that high number of tables are positively associated with citations (Elgendi
2019). While tables are claimed to enhance the trustworthiness of a research publication (Cloutier
and Ravasi 2021), the high number of tables in HCA is more likely an indicator of the research
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methodology: tables are more common in quantitative research, which is cited more than qualitat-
ive research (Antonakis et al. 2014; Farsani et al. 2021; Swygart-Hobaugh 2004). Put differently, by
scraping the surface a bit, the seemingly value-free finding concerning the number of tables appears
to signpost an imbalance between these two major methodological paradigms.

The example, above, suggests that a purely descriptive approachmay, metaphorically speaking, fail to
see the forest from the trees. Thus, in the present paper, we combine descriptive and critical review strat-
egies (see Grant and Booth 2009). In other words, we go beyond mere description and include a critical
interpretation of thefindings (i.e., the distribution of researchmethodologies). Furthermore,we interpret
the data in relation to the prominent characteristics of educational technology (edtech) research, such as
the inherent positivity (tech is good for education) identified in various articles (e.g., Bigum andKenway
2005; Mertala 2021; Selwyn 2016). To keep the article focused, we opted to concentrate on five themes:
journals, article types, researchmethodologies,findings, andcontexts (anoverviewof relevant literature is
provided in the following section). The precise research question we seek answers to are:

. What kind of journals are HCAs published in (publisher, impact factor, journal scope [general/
specialized])?

. How are different article types (e.g., empirical/theoretical/methodological/review) distributed
among HCAs?

. How are different research methodologies (e.g., quantitative/qualitative/mixed method) distrib-
uted among empirical HCAs?

. What kind of findings are presented in empirical HCAs?

. How different geographical and educational contexts are distributed among HCAs?

We tackle these questions by analyzing of 200 HCAs published in between 2015 and 2019 in 10
different edtech journals. Our research design complements the existing edtech-themed HCA
research, which has focused on individual journals (Bond and Buntins 2018), as well as specific
research topics (blended learning; Halverson et al. 2014) and particular educational contexts (K-
12 schools; Pérez-Sanagustín et al. 2017). The few inclusive and cross-journal HCA analyses
have been done for relatively small samples ranging from nine to 50 papers (Bodily, Leary, and
West 2019; Valtonen et al. 2022; West and Borup 2014).1 Lastly, all the aforementioned reviews
can be labeled descriptive as they outline the common features of the HCAs without a profound
critical reflection of what kind of research is cited, where the research is from, where the research
is published, and what do these things mean for edtech research.

Background

Since the vast majority of articles are published in peer-reviewed academic journals, it would be artifi-
cial to study HCA without paying attention to journal-related characteristic. HCAs are typically pub-
lished in journals that have high impact factors (IF) (Aksnes 2003; Duyx et al. 2017). Additionally, the
journals publishing HCAs are more often general than specialized, with narrow and focused scopes
(Tahamtan, Safipour Afshar, and Ahamdzadeh 2016). These two features are more intertwined than
separate, as journals with high IF are more often general than specialized (Kelly and Jennions 2006).
IF is also a key feature for scholars when they select a target journal for their manuscript (Ritzhaupt,
Sessums, and Johnson 2012; Tahamtan, Safipour Afshar, and Ahamdzadeh 2016), which – partially, at
least – reflects the metric-based meriting and evaluation policy of contemporary academia (Muller
2019). Educational journals with high IFs are typically those from major publishers like Elsevier,
Wiley, Springer, Sage, and Routledge (Scimago Journal & Country Rank, n.d.), which suggest that
IF-based journal selection works in favor of major for-profit publishers.

Furthermore, as previously mentioned, research qualitative research is typically cited less than
quantitative research (Antonakis et al. 2014; Farsani et al. 2021). One explanation relates to the
different citation cultures inhabited by quantitatively and qualitatively oriented researchers. A
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study of sociological research implied that authors of quantitative articles cited other articles from
quantitative-dominated journals but virtually excluded citations to articles from qualitative jour-
nals, while authors of qualitative articles cited articles from quantitative-dominated as well as quali-
tative-specialized journals (Swygart-Hobaugh 2004). There is also evidence that the readership of
qualitative articles is smaller than quantitative ones (Jamali 2018). One more possible explanation
is that journals with high IFs publish only a little qualitative research (Avenier and Thomas 2015),
and emerging if indicative evidence shows that similar patterns are present in edtech journals
(Pérez-Sanagustín et al. 2017). In terms of possible reasons, it has been suggested that journal edi-
tors prefer submissions that are most likely to be cited to avoid damaging the journal’s high IF,
which is considered a signal of prestige (Caon 2017).

As a related notion, empirical articles reporting positive findings (where the research hypothesis
is supported) are cited more than those reporting negative findings (Duyx et al. 2017). Such finding
is likely to be witnessed in our study too. Edtech is as an essentially positive project, which is present
in the common terminology of the field, including phrases like computer-supported collaborative
learning and technology-enhanced learning (Selwyn 2016), which both signal an optimistic and
solutionist stance towards edtech (Mertala 2021). An illustrative, if anecdotal, example is that the
most cited edtech paper identified by Valtonen et al. (2022) explored ‘e-learning success factors’
(Selim 2007). Besides quantitative studies, review, method, and theoretical articles are also cited
more than qualitative articles (Antonakis et al. 2014), with reviews typically being overrepresented
in HCAs (Aksnes 2003; Judge et al. 2007). One explanation for the popularity of review articles is
that they synthesize vast amounts of literature and provide integrative knowledge on the status of a
field, thus offering solid ground for the citators to build on their arguments (Antonakis et al. 2014).

Lastly, education is a contextual practice, and findings from one cultural, political, geographical,
or age-specific research context may not be easily transferable to others. Thus, it is valuable to know
more about the contextual variation of the edtech-themed HCAs. By context we mean both, geo-
graphical (country / continent) and educational (e.g., primary / secondary / higher education) con-
texts. Western and especially English-speaking countries are overrepresented among HCAs (Azer
and Azer 2019), and there is indicative evidence suggests that this also applies to edtech research:
contributions from South America, the Middle East, and Africa are underrepresented in edtech
journals (Bond and Buntins 2018; Bond, Zawacki-Richter, and Nichols 2019; Pérez-Sanagustín
et al. 2017; Valtonen et al. 2022; Zawacki-Richter and Latchem 2018). Evidence further shows
that papers from (often Westernized parts of) Asia are common in the major edtech journals (Bod-
ily, Leary, and West 2019; Bond, Zawacki-Richter, and Nichols 2019; Pérez-Sanagustín et al. 2017;
Zawacki-Richter and Latchem 2018). Lastly, research suggests that formal education, especially
(primary and secondary) school and higher education are the most common research contexts
of the studies published in major edtech journals (Bond and Buntins 2018; Bond, Zawacki-Richter,
and Nichols 2019; Pérez-Sanagustín et al. 2017; Valtonen et al. 2022).

The current study

Data collection

Our sampling strategy followed the principles of intensity sampling, in which the researcher seeks
for ‘excellent or rich examples of the phenomenon of interest, but not highly unusual cases’ (Patton
2002, 234). Previous edtech-themed citation research suggests that absolutely most cited papers are
often about ‘up-and-coming technology’ (Bodily, Leary, and West 2019, 72) or written by distin-
guished scholars (Valtonen et al. 2022). To avoid the possible bias caused by ‘hot topics’ and ‘big
names’ we decided not to search for the 200 absolutely most cited papers. Instead, we identified
10 major journals (consisting 17% of all edtech journals based on Valtonen et al,’s 2021 estimation)
and selected the 20 most cited articles from each of them resulting to sample of 200 articles, which is
higher than in previous edtech-themed HCRA-analyses (Bodily, Leary, and West 2019; Bond and
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Buntins 2018; Valtonen et al. 2022; West and Borup 2014). The sample of 200 papers was con-
sidered to be wide enough to gain understanding about the general characteristics of HCAs (see
Elgendi 2019; Tahamtan, Safipour Afshar, and Ahamdzadeh 2016) while simultaneously being
manageable for inductive and interpretative critical analysis.

We also decided to put focus on relatively newpublications, that is, those that were published between
2015 and 2019 due to the following reasons. First, various historical analyses have been done in recent
years (Bodily, Leary, and West 2019; Bond, Zawacki-Richter, and Nichols 2019; Pérez-Sanagustín
et al. 2017; Valtonen et al. 2022; Zawacki-Richter, Alturki, and Aldraiweesh 2017; Zawacki-Richter
and Latchem 2018; Zawacki-Richter and Naidu 2016). Second, since older papers are cited more than
recent papers (Web of Science 2021) expanding the timespan to 10 or 20 years would most likely lead
to a situation, where (almost) all the analyzed articles would be from the early part of the period, namely
early 2000s or early 2010s. For instance, in the review byValtonen et al. (2022) only 1 out of 20most cited
papers published between 2011 and 2021 was published in the latter half of the timeframe. Third, we
wanted to provide a set-point of what HCAs looked like pre-COVID-19 as the pandemic has affected
publication and citation practices in various fields of research (Ioannidis et al. 2021).

We opted to use Google Scholar (GS) as the database and GS’s h5-index as the metric. GS
describes the h5-index as ‘the h-index for articles published in the last 5 complete years’ (GS,
n.d.), which in the present study covers the years 2015–2019.2 These decisions were based on
the following reasons. GS indexes all the major scientific databases as well as minor ones and
thus includes more journals than major scientific databases (Martín-Martín et al. 2021; see also
West and Borup 2014). There is also a significant amount of extra citation coverage in Google
Scholar that is not found in any of the other data sources (Martín-Martín et al. 2021) because
GS also counts citations from sources other than journal articles (e.g., doctoral theses, policy
documents). A high number of citations in GS is therefore understood to be a proxy of a
wider impact than citations from purely academic databases (see also Valtonen et al. 2022).
The journals were selected by going through the articles from GS field-specific metric pages¹
one by one in descending order. During this screening, one journal, International Conference
on Learning Analytics and Knowledge, was excluded as it is a conference proceeding series and
therefore differs from the other outlets. The journals included in this study are outlined in
Table 1. The complete list of articles is provided as an external online document.3

Analysis

The analysis process was guided by an abductive approach, which combines deductive and induc-
tive reasoning (Grönfors 2011). The research questions were informed by previous research on
HCAs and edtech journal articles (see the Background section), which provided theoretical
threads for the analysis. To retrieve all the relevant information, we created a spreadsheet for
each journal. Table 2 presents the parts of the spreadsheet that were used in the present study,
examples from one article, and a brief account of where the information was sourced and how
it was screened.

Following a theoretical thread does not mean that the theory is taken as a given or that the role of
the analysis process is simply to test the theory. Instead, theoretical threads are complemented with
inductive reasoning to open up new ways of thinking the phenomenon under investigation (Dey
2003). Inductive notions made from individual articles were first collected in a separate document.
Then, they were compared with the whole sample to identify whether they were isolated incidents
or emerging themes. An illustrative example of the latter was the lack of references to qualitative
methodology in mixed methods papers (see the Findings section for further details). Last, following
Antonakis et al.’s (2014) strategy, we also identified the 50 most-cited articles from our dataset and
compared their characteristics with the whole sample to determine whether certain features were
more prominent in the highest quartile.
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Findings

Our findings are presented in four sub-sections. We start with findings related to the journals and
publishers, followed by the results regarding article type, methodologies, nature of findings, and
the research context.

HCAs are published in high IF journals by major publishers

All eight journals with a known IF had a higher IF than the average IF in edtech journals, which has
been established as 1.173 (Zurita et al. 2016). This finding supports previous research suggesting
that HCAs are typically published in journals with high IFs (Aksnes 2003; Duyx et al. 2017).
Eight of the ten journals were published by Springer (3), Elsevier (2), Wiley (2), and Routledge
(1), which suggests that HCAs are mainly published via major publishing companies. The remain-
ing two journals (JETS and IRRODL) were published by universities, and both were open access
(OA) journals with no publishing fees. Lastly, 8 of the 10 journals can be described as general edtech
journals that publish articles from various perspectives. The two exceptions were IHE (contextual
focus on higher education) and IRRODL (thematic focus on open and distributed learning). This
finding is similar to those of other studies from different fields, which have noted that HCRAs
are more often published in general than specialized journals (Kelly and Jennions 2006). See
Table 3 for summary.

Edtech HCAs are quantitative empirical studies or review articles

Table 4 summarizes the distribution of different article types. Within the different forms of empiri-
cal research, quantitative studies comprised 39% of the whole sample and 66% of the empirical
articles. Contrast to qualitative research was notable: only six percent of the whole sample and
11 percent of the empirical articles were qualitative studies. Review articles accounted for 22% of
the whole sample and 34% of the 50 most-cited papers. Both numbers were higher than the occur-
rence of review articles in general (see Watson et al. 2021). The popularity of review articles is often
explained by the fact that they produce integrative knowledge of a particular field of research, which
makes them valuable sources for other scholars to build on their arguments (Antonakis et al. 2014)
avoiding detailed discussion (and excessive citation) of earlier work (Harwood 2009 ).

The dominance of quantitative research over qualitative research can possibly be explained by
the difference in the citation cultures inhabited by quantitatively and qualitatively oriented
researchers (Swygart-Hobaugh 2004) or journals preference for quantitative studies (Caon 2017).

Table 1. Journals included in the study ordered by h5-index.

Journal Abbreviation
h5-index
in GS

Mean number of citations
of 10 most cited articles

Median number of citations
of 10 most cited articles

Computers & Education C&E 101 388.1 302
British Journal of Educational
Technology

BJET 59 192.8 166.5

The Internet and Higher Education IHE 54 246.25 151
Journal of Educational Technology &
Society

JETS 52 171.15 125

The International Review of Research in
Open and Distributed Learning

IRRODL 51 152.8 122

Education and Information
Technologies

EIT 41 133.45 104

Educational Technology Research and
Development

ETRD 41 118.65 93

Interactive Learning Environments ILE 38 91.8 69.5
TechTrends TT 35 121.05 91
Journal of Computer Assisted Learning JCAL 35 117.7 79
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Table 2. An overview of the data extraction and analysis process.

Categories Example article and interpretations Description of the analysis process
A self-regulated flipped classroom approach to
improving students’ learning performance in a
mathematics course

Journal and citations
Name of the journal Computers & Education Checked on Google Scholar (GS) and verified via

the online article
Publisher Elsevier Retrieved from the online article
Impact factor 5.296 The IFs were first searched in Clarivate Analytics

and located for six out of 10 journals. The IFs of
the remaining four journals were screened
from the journal websites with one hit

Type of journal Generic The journal websites were screened for
information about the aim and scope of the
journal. Computers & Education, for example,
informs the reader (and potential future
authors) that ‘the Editors welcome research
papers on the pedagogical uses of digital
technology, where the focus is broad enough
to be of interest to a wider education
community.’

Citations (h5) 292 Retrieved from GS
Gender of the last
author

Male

Contextual information
Location of the
university (continent)
of the first author

Asia Retrieved from the online article

Location of the
university (country) of
the first author

Taiwan

Educational context Primary school Retrieved from the article: ‘The participants were
two classes of fourth graders of an elementary
school’ (132)

Article type, methods, context, and findings
Article type (general) Empirical The general article type was reasoned from the

articles using the following guidelines.
Editorial: typically, a shorter piece introducing
the theme of the issue; Review: provides a
synthesis/meta-analysis/state-of-the art report
of existing research and uses only secondary
data (previous research publications);
Empirical: reports findings based on an
analysis of the primary data; Theoretical/
conceptual: presents a new theoretical
framework or conceptual clarification but does
not (typically) contain primary data or
systematic reviews; Methodological: provides
an account on how certain phenomenon
should/could be studied. A more specific
article type was analyzed based on the explicit
or implicit information provided in the article.
For instance, based on the information
provided in the example case (see the rows
‘data’ and ‘methods’ below), the article was
coded as quantitative empirical research as
both the data and the findings were reported
in numerical form.

Article type (specific) Quantitative

Data The performance of pre- and posttests and pre-
and postquestionnaires on self-efficacy and
self-regulation

Methods One-way analysis of covariance (ANCOVA) was
employed to evaluate students’ learning
achievements, posttest scores, self-efficacy, and
the performance of self-regulation. A simple
main effects analysis was further employed to

6 P. MERTALA ET AL.



That being said, the imbalance between the use of quantitative and qualitative methods was not
restricted only to their occurrence. As an inductive finding, we noticed that 11 out of 28 mixed
method papers contained no references to literature about qualitative methods. The following
extract from one of the reviewed papers4 provides an illustrative example.

After qualitative researchers on our team analyzed the data multiple times, a decision was made to examine the
15 answers for each survey participant; in effect, treating these answers as one short interview per respondent.

The reader is not informedwhatkindsof analyseswere conducted for the open-ended survey questions.
Additionally, the decision to treat open-ended survey data as ‘short interview[s]’ is methodologically
questionable. Unlike in surveys, the forms of knowledge produced in research interviews are con-
structed through the interaction between the interviewer and the interviewee (Kvale and Brinkman
2009). The interviewer is also able to use probes to obtain highly detailed responses (Keats 1999) – a
feature not included in open-ended surveys. The lack of methodological literature is somewhat

explore the effects of the students’ self-
regulation levels on their learning
achievements. The learning logs were analysed
using Pearson’s correlation coefficient analysis

Findings The article reported positive findings The analysis of positive findings was
operationalized as follows: first, we identified
the empirical articles with research questions
(RQs) that could provide positive findings.
These included explicit hypotheses and
hypothesis-like RQs that could be answered
‘yes’ or ‘no.’ Next, the hypotheses and RQs
were compared with the findings. In the case
of the example article, for RQ1 ‘Can the self-
regulated flipped classroom approach improve
the students’ learning achievements in
comparison with the conventional flipped
classroom?’ (129), an affirmative answer was
provided: ‘It was clear that the students who
learned with the self-regulated flipped
classroom approach performed significantly
better than those who learned with the
conventional flipped classroom approach’
(136). If the article had multiple hypotheses or
hypothesis-like RQs, half (50%) or more of the
hypotheses or RQs would have needed to be
supported by data for the paper to be coded as
reporting positive findings

Table 3. Impact factors and publishers of HCAs ordered by the impact factor.

Journal
Impact factor

(2019) Publisher
No papers among the 50

most cited
Journal
scope

1 IHE 6.566 Elsevier 6 Specialized
2 C&E 5.296 Elsevier 20 General
3 BJET 2.951 Wiley 6 General
4 ETRD 2.303 Springer 3 General
5 JCAL 2.126 Wiley 3 General
6 JETS 2.086a International Forum of Educational Technology

& Society
1 General

7 ILE 1.938 Taylor and Francis 1 General
8 IRRODL – Athabasca University 5 Specialized
9 EIT – Springer 3 General
10 TT – Springer 1 General
aRetrieved from https://www.j-ets.net/.
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surprising, as scholars have reported that they consider citing methodological literature important for
justifying the use of the chosen method and making the methodology accessible by guiding readers to
sources that provide more detailed descriptions (Harwood 2009).

Furthermore, an inductive inspection of the methods of quantitative articles revealed that 61 out
of 78 papers used survey data. Thirty-five relied solely on survey data and 26 studies combined
survey data with some other data. Most often (n = 18) the ‘other data’ were the scores from different
tests, including designs that use pre-and post-tests to investigate the effectivity of research
interventions.

Empirical edtech HCAs often report positive findings

Seventy-three empirical articles out of 118 were formed around hypotheses or hypothesis-like RQs,
which could be tested by the data. Of these, 68 reported positive findings, in which the hypotheses of
the study were validated by the data as illustrated in the following extracts:

According to the research results, gamification-based teaching practices have a positive impact upon student
achievement and students’ attitudes toward lessons.

The results indicated that visitors who used AR guidance showed significant learning and sense of place effects

Findings indicated a significant difference in the learning achievement and motivation between the two
groups, with students using the flipped classroom performing better

This finding may reflect the positive publication bias, where reporting positive findings if pre-
ferred by authors and journals (Fanelli 2012). On the other hand, positivity is argued to be an
inherent quality of edtech research (Bigum and Kenway 2005; Mertala 2021; Selwyn 2016) and
locating one’s work in the pro-edtech zeitgeist may be a strategic choice to be part of the main-
stream of the field.

The research context of edtech HCAs is most often higher education

As shown in Table 5, 40 papers were about school education (primary, secondary, and high school),
whereas 66 papers were about higher education. The distribution differed from that identified by
Bond, Zawacki-Richter, and Nichols (2019) in favor of higher education. Bond, Zawacki-Richter,
and Nichols (2019) found that for each primary/secondary school education paper, 0.62 higher edu-
cation articles were published, whereas in our data, the number was 1.65. This difference can be
partly explained by the fact that one of the journals, IHE, specializes in higher education research.
However, even if the 15 higher education-specific articles from IHE were removed, the relative dis-
tribution would remain higher education dominant (1.25).

Table 4. Distribution of different article types in the whole sample and the 50 most cited.

Whole sample 50 most cited
Frequency of different article types %a %b

Empirical 118 59 26 52
Quantitative 78 39 15 30
Qualitative 12 6% 2 4
Mixed methods 28 14 9 18

Review 44 22 17 34
Theoretical/conceptual 29 14.5 6 12
Methodological 6 3 2 4
Editorial 1 0.5 0
Other (reports, columns, closing commentary) 5 2.5 0
aThree papers were coded to fell into two categories (i.e., they proposed a new theoretical model, which was tested empirically).
Thus, the cumulative percentage was 101.5%.

bOne paper was coded to fell in two categories. The cumulative percentage was thus 102%.
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HCAs are from researchers from western and westernized contexts

As summarized in Table 6, 76.5% of the whole sample and 80% of the 50 most-cited articles were
written by first authors from Western (Europe, North America, and Australia) contexts. A closer
look at the Asian countries included in the top 50 suggested that the papers were also from
more Westernized Asian countries, namely, Taiwan (N = 20), as these were highly cited. This
notion is best explained by the fact that papers with Taiwanese origins were the fourth most com-
mon in C&E (Zawacki-Richter and Latchem 2018) and third most common in BJET (Bond,
Zawacki-Richter, and Nichols 2019) in general.

Discussion

The present paper is the first study to explore the characteristics of HCAs in the field of EdTech
research. According to our findings, a ‘typical’ EdTech HCA is a review article or quantitative
research paper reporting positive findings, conducted in a higher education context, published in
a generic high IF journal by a major publisher, and written by authors working in Western
universities.

It is worth noticing, that many of the aforementioned qualities apply to this paper. One excep-
tion is that Learning, Media and Technology (LMT) is not a general edtech journal but a specialized
one as it ‘seeks to include submissions that take a critical approach towards all aspects of education
and learning, digital media and digital technology’ (LMT, n.d.). Echoing the findings of Ritzhaupt,
Sessums, and Johnson’s (2012), we have chosen the target journal primarily due presumed fit
between the content of manuscript, journal’s aims, and the journal readership – all factors that
can be assumed to contribute positively to citation count. By saying this, we wish to make clear
that we do not consider ourselves as outside observers of the citation and publishing cultures
but insiders who have been socialized in certain practices. Thus, in the remaining paragraphs,
we reflect on our choices with what we consider as the key findings of this study.

Dominance of quantitative research

Let us begin with the dominance of quantitative research. Because we have no information about the
methodological motives behind the reviewed articles, we can only explain the reasoning behind of
own contribution. While our article is not quantitative research per se, it nevertheless reports
some of the findings in quantitative/numerical form, namely as frequencies and percentages. In
our case, the (rather light) quantitative take was thought to support both, the descriptive and the criti-
cal objectives of the study. For example, by exploring the relative distribution between quantitative
and qualitative studies among HCAs, we were able to identify the imbalance between these two meth-
odological traditions, which we understand to indicate a discrepancy in power relations.

While the uneven distribution of quantitative and qualitative research was an expected finding
(see Antonakis et al. 2014; Swygart-Hobaugh 2004), the number qualitative papers (6%) was notably
smaller than the 15% from the analysis of highly cited articles about ICT in K-12 schools (Pérez-

Table 5. Distribution of the research contexts.

Educational context N %

Higher education 66 33
Continuous learning 20 10
Primary education 19 9.5
Junior high and high school 12 6
Secondary education 9 4.5
Not applicable 8 4
Early childhood education 2 1
Non-educational 1 0.5
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Sanagustín et al. 2017). These numbers are in stark contrast with arguments suggesting that there is
a ‘good balance overall between qualitative and quantitative methods’ (West and Borup 2014, 550)
in edtech research or that ‘qualitative research has at last achieved full respectability in the academic
sphere’ (Bailey 2014, 167). This disparity may imply that the skewness in favor of quantitative
studies may be restricted to HCAs (see also Bond and Buntins 2018) and/or highly ranked journals
as the editors of C&E have expressed that quantitative research dominates the submissions they
receive (Twining et al. 2017). The missing references for qualitative methods in mixed-method
articles may indicate that the authors and/or the peer-reviewers of these particular articles may
not be familiar with qualitative methodology and methods.

The notable amount of survey data used in quantitative studies is also worth discussing, especially
when this finding is combined with the notion that higher education was the most common research
context.While good surveys are laborious to put together, online surveys are still less resource-intensive
data collection method than in-depth interviews or ethnographic observations. Higher education, in
turn, is the context in which the vast majority of researchers work, and it the most prevalent context
in edtech research in general (Valtonen et al. 2022). While higher education itself is well-justified
research context, it is worth to askwhether the above-mentioned context-method-combination is partly
due to convenience, as research is always conducted within limited resources. In fact, convenience plays
a role in this study as well. Amajor reason for launching this research project, particularly, in 2020, was
that the Covid-19 pandemic prevented doing ethnographic fieldwork involving human participants.
Altogether, more research on the methodological choices in edtech research would be valuable.

Emphasis on positive findings

The fourth important finding is the high number of positive findings in which the authors’ hypoth-
eses were validated by the data. The number of papers with hypothesis-like research questions was
relatively high (66% of empirical papers), which is best explained by the dominance of quantitative
research discussed in the previous section. What we mean by this is that the differences between
quantitative and qualitative research go beyond the mere methodic decisions: the former seeks cor-
relations and causalities (Hopkins 2008) while the latter aims to discover the essential qualities of a
certain phenomenon (Miles, Huberman, and Saldana 2013). Thus, quantitative research often asks
questions like ‘does A lead to B’ (causation) or ‘is C related to D’ (correlation), which can produce
positive (yes it does/is) or negative findings (no it doesn’t/isn’t). Qualitatively oriented research, like
the present study, proposes different kind of questions: ‘what kind of findings are presented in
empirical HCAs’, for instance, is an open research question, which cannot be answered ‘yes’ or ‘no’.

That said, hypothesis-like research question itself does not lead to positive findings. Besides the
previously mentioned positive publication bias and inherent positivity of edtech research, certain
traditions of academic writing may play a role as well. Authors typically built their arguments on
supportive references (Harwood 2009), a strategy that suits well for verbalizing hypothesis-like
research questions (i.e., based on E, F, and G, we can assume H). In fact, in an earlier version of
the present paper, the research questions were formulated in a more hypothesis-like manner.
Many of the aspects we screened from the articles were based on findings of previous research.
Since we wanted to acknowledge the supportive role of previous research as explicitly as possible,

Table 6. Continent of the first author.

Continent of first author Whole sample % Cumulative % 50 most cited % Cumulative %

Europe 71 35.5 35.5 20 40 40
North America 61 30.5 66 12 24 64
Asia 47 23.5 11 22
Australia 21 10.5 76.5 8 16 80
Africa 3 1.5 1 2
South America 1 0.5 0 0
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we initially opted for hypothesis-like questions and reported the related literature in the immediate
context. However, the feedback we received from the anonymous peer reviewers, and the editors of
LMT, led us to rephrase the research questions to more open-ended form (without compromising
the acknowledgement of previous research).

Scarcity of articles from the Global South

One more finding worth highlighting was the scarcity of articles from the Global South, which con-
sisted of only two percent of the sample. Educational practice and policy should ideally be based on
evidence of research (Slavin 2020). However, if educational reforms in Global South are based on
research conducted in selective Western settings, they can be thought as one form of edtech colo-
nialism through which teachers and students ‘conform to patterns of education developed in Euro-
pean or American contexts’ (Hussein 2012, 135; see also Lund 2022). In line with qualitative
research, the geographical imbalance appears to reflect the bigger picture of submissions and pub-
lishing culture: only five percent of the articles published in BJET and C&E between 2010 and 2018
were from Africa or South America (Bond, Zawacki-Richter, and Nichols 2019). Submissions from
Africa on non-Westernized Asia are also notably more often desk-rejected than submissions from
Western contexts (Heinrich et al. 2018). This notion implies quality issues, which can be due to a
lack of resources, including access to literature databases and professional proofreading (for non-
fluent English speakers) – both assets the authors of the present paper have the privilege to use.
Scholars from emerging and developing countries have also experienced that their work is ‘per-
ceived as lesser quality than that of scientists from the United States and Europe’ (Matthews
et al. 2020, 490), which can also reflect in citation practices.

Final remarks

While our study has provided novel information, it is not without its limitations. It is important to
acknowledge that mere citation count does not tell about the quality of the citations, which is a
major limitation of the present study. Put differently, we do not know to which extent the referrers
have built on (positive citation) or contested (negative citation) the HCAs studied in this paper. For
instance, one publication the first author of the present paper cites frequently is Prensky’s Digital
Natives – Digital Immigrants. The citations, however, are always negative as Prensky’s concepts are
used as an example of an evocative – but false – rhetoric that has had notable effects for teachers’
beliefs about students’ and digital technologies (see Mertala 2020, 27–28). Neither do we know how
accurately the HCAs are cited. Previous research suggests that in severe cases, the vast majority per-
cent of citations can be inaccurate as the citers have relied on a secondhand source, which had mis-
interpreted the argument made in the original publication (Stang, Jonas, and Poole 2018).

Another limitation is that studies like the present one are always a snapshot of a certain moment
in time. At the time of writing this, GS has published new h5 ranking covering the years 2016–2020.
There are some changes in the top 10 as TT and JCAL were replaced by International Journal of
Educational Technology in Higher Education (IJETHE) and Computer Assisted Language Learning
(CALL)5 – both high IF journals published by major companies (IJETHE, 4.944, Springer; CALL,
4.789, Taylor and Francis), which are in line with our journal and publisher – based findings.
IJETHE, as the name implies, is a specialized in HE, which suggests that the foothold of HE research
among HCAs is growing stronger. CALL, in turn, has its focus in language learning, which means
that two general journals were superseded by specialized journals resulting into 6–4 division in
favor for general journals. However, since the differences between the h5 indexes of the ‘bottom’
of the top 10 and the closest ‘runner-ups’ are rather small, changes taking place in one year need
to be interpreted with caution.

Lastly, we wish to highlight that all forms of the imbalances identified in this study are already
recognized by some of the edtech journals and they have taken actions for improving the situation.
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C&E editors have published guidelines for conducting and reporting qualitative studies (Twining
et al. 2017) whereas BJET editors have created the ‘BJET Early Career Researchers Toolkit’ to sup-
port authors from underrepresented areas in the preparation of their manuscripts (Bond, Zawacki-
Richter, and Nichols 2019). The editors of LMT, in turn, have expressed an explicit wish to receive
more submissions grounded on post-human, socio-material, and feminist perspectives to enhance
the diversity of theoretical and methodological approaches (Williamson, Potter, and Eynon 2019).
They also encourage researchers to focus on ‘edtech pushbacks’ (Williamson, Potter, and Eynon
2019, 88–89), which challenges the inherent positivity of the edtech research identified in this
study and others. An additional method to increase diversity would be regular calls for thematic
issues around underrepresented methodologies and geographical contexts (Gallagher and Knox
2019). Lund (2022) goes a step further and argues that researchers from developed countries should
regularly seek international collaborations with researchers from developing countries to support
the growth of research fields and help deconstruct a western hemispheric hegemony of research
approaches and publishing practices. Future research will hopefully tell us whether these efforts
have paid off.

Notes

1. To be precise, many of these studies have analysed a larger sample of articles but HCA sub-sample has been
small.

2. ¹GS provides field-specific lists of journals with biggest h5-indexes. The list of edtech journals can be found
here: https://bit.ly/3oyYd7t. Because the h5-index is updated annually, a screenshot of the 2020 list can be
found here: https://bit.ly/3KBctpu.

3. https://bit.ly/3A7dU92.
4. We did not provide the reference here as the content of the extract (as an example of a more general phenom-

enon) is more important than naming the exact source.
5. To be precise, CALL was ranked 11th but we decided to neglect the 7th highest ranked journal International

Journal of Instruction, which based on a screening of 20 most cited articles and the most recent issues is not an
edtech journal and, thus, was (for a reason unknown) placed in a wrong subsection of educational research.
Only 5 of the 20 most cited articles in IJI were about edtech. Likewise, only one third (21/63) of articles of the
most recent issue (July 2022) were edtech-themed.
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