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Abstract

This research study employed a systematic quantitative literature review of studies using design-based research in the
field of technology-enhanced second or foreign language learning, published in SSCl-cited journals between 2013 and
2018. The purpose of the study is to gain insights in the light of these previous studies and to produce a comprehen-
sive picture of what has been investigated related to the amalgamation of technology and educational theories, and to
address educational problems in context. This article provides an overview of relevant issues such as context, problems,
technologies (interventions), and theoretical understanding, and thus identifies emerging trends in the field. It concludes
with suggestions on how to employ design-based research to its full potential and provides directions that can guide
future research in technology-enhanced language learning (TELL).

Keywords: Computer-assisted language learning, design-based research, systematic literature review, technology-
enhanced language learning

Introduction

It is very common for educational researchers to employ comparative studies in search-
ing for solutions and effectiveness of new technological applications toward the problem
being addressed. However, according to Clark’s theory (1994), studies which aim to prove
a significant difference between technological applications actually conclude “no significant
difference,” as it is not the choice of medium that determines whether there has been an
impact on learning but rather the method used via the chosen medium (Ramage, 2002). In
this respect, it is evident that the research methodology employed should lend itself to inves-
tigate the method used via any type of medium, to conclude that it has significant difference.
Reeves (2006) in his seminal paper on design-based research (DBR), criticized Bernard et al.
(2004) for examining student achievement in distance education courses in comparison with
face-to-face instruction. He argued that the Bernard et al. (2004) review relied too heavily on
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comparative studies in which the results were statistically significant but fell short
of providing practitioners with guidelines on how to develop more effective learning
environments.

A similar criticism can be leveled at studies of technology-enhanced second or
foreign language learning (TELL)" environments. Leading journals in the field often
feature studies that inform only on the relative success or failure of technology in
achieving learning outcomes in contrast to face-to-face instruction. In many cases,
research findings attribute successful learning outcomes solely to the technology
employed, without considering the broader pedagogical methods employed in the
learning environment. Passig and Schwartz (2007), for example, compared face-to-
face writing instruction to online instruction with the use of a program called MS
Groove. In the same vein, a study by Warschauer (1995) compared face-to-face and
electronic discussions.

In addition to overemphasizing the role of technology and underplaying the impor-
tance of pedagogical dimensions, comparative studies of technology-enhanced learn-
ing with traditional face-to-face instruction also fail to adequately consider the role
of teachers. Ellis (2012) conducted a detailed meta-analysis of comparative studies
in TESOL and concluded that these studies tend to view teachers as “actors rather
than as authors” (p. 52). In other words, these studies treated the primary role of the
teacher as implementing the teaching method prescribed by theorists. Teachers are
“expected to perform the ‘script’ dictated by the method rather than write their own
script” (p. 52). Ellis (2012) argued that teachers themselves must be the authors of
their own teaching methods, drawing on principles and techniques appropriate to
their own specific contexts.

If studies that compare one approach (e.g., teaching with technology) to another
(e.g., teaching without technology) are considered as the past in TELL research,
then design-based research (DBR) can be considered as a path to the future, where
“research is designed to truly inform practice” (Levy, 2013). Reeves and McKenney
(2013) indicated three possible affordances of DBR within the context of Computer-
Assisted Language Learning (CALL), viz., to develop effective interventions, extend
theoretical understanding, and provide professional development. Reeves and
McKenney (2013) also noted that there is little research using DBR in CALL litera-
ture. This paucity of DBR focused on language learning is also evident in Anderson
and Shattuck’s (2012) review. Anderson and Shattuck analyzed 47 DBR articles from
2002 to 2011 and found that only 5% of the studies were related to English language
learning.

Zheng (2015) compared 162 DBR studies published over two timespans
(2004-2008 to 2009-2013); however, Zheng (2015) did not indicate the number of
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studies that were related to CALL. In our own research, only one study was identi-
fied that examined the application of DBR in CALL (Rodriguez, 2017). Rodriguez
(2017) provided a synopsis of empirical research published between 2008 and
2013 and mainly focused on DBR and its affordances to CALL. Unfortunately, none
of these three analyses of the DBR literature (Anderson & Shattuck, 2012; Rodriguez,
2017; Zheng, 2015) described the design principles provided in the research studies
they analyzed.

Providing design principles is a crucial characteristic, as the primary purpose of
DBR is to guide and inform future design and research. Our research aims to close
this gap by providing a summary of design principles along with research contexts,
problems, interventions, and relevant theories, to guide educators and researchers
seeking to improve the design and research of TELL. We believe that such an analy-
sis is needed to better inform practitioners and/or researchers in similar contexts.
Unlike past DBR reviews, we aim to contribute to the understanding of how other
TELL researchers have conducted DBR to address educational problems related to
practice while at the same time improving theoretical knowledge, by refining reus-
able design principles.

Origins of Design-Based Research

A variety of terms is used to refer to DBR, such as design experiments (Brown,
1992), development research (Van den Akker, 1999), design research (Collins et al.,
2004; Reeves, 20006), and educational design research (McKenney & Reeves, 2018).
While each of these different terms differ slightly in focus, their underlying goals and
approaches are similar (Wang & Hannafin, 2005). The characteristics that identify
DBR are:

¢ DBR aims to improve educational practice through the design, development,
and implementation of an educational intervention in collaboration with
practitioners;

¢ DBR takes place in real-world settings and involves rigorous iterative testing and
refinement of an intervention; and

e The initial design principles used in the development of an intervention are
improved to yield enhanced context-based design principles.

An Important Product of Design-Based Research Design Principles

One critical characteristic that differentiates DBR from other research methods or
approaches is the development and refinement of design principles. Unlike experi-
mental research studies that conduct controlled experiments to prove whether pre-
defined hypotheses have statistical significance, DBR aims to provide practitioners
with guidelines—also referred to as design principles, design elements, or evidence-
based heuristics—to develop effective learning environments (Herrington et al., 2007).
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Therefore, any research utilizing DBR should ideally conclude with design principles
as well as with a robust practical intervention. It is important to note that design prin-
ciples are critical in every phase of DBR, beginning as draft principles derived from
the literature and consultations with practitioners, then as revised heuristics in itera-
tions of testing and refinement of the learning environment, and finally as a polished
product of the DBR study (Herrington & Reeves, 2011).

Herrington et al. (2010) argue that design principles advance both the practi-
cal and the theoretical understanding of the problem area, which sets DBR apart
from other research approaches (such as action research). Paliwoda-Pgkosz and Stal
(2015) compared DBR research with action research and concluded that although
both these approaches belong to applied research and are characterized by solving
practical problems, “action research is conducted by teachers and seeks to solve a
specific problem in the classroom, whereas DBR involves researchers and practitio-
ners and focuses on producing a general model on the basis of practical solutions”
(p. 407).

Finding or creating initial design principles is a challenge for researchers.
Herrington et al. (2010) recommend starting a principle with a verb, such as “allow,
provide opportunities for, promote, enable, support, etc.” (pp. 181-182), to allow
researchers to provide actionable guidelines for implementation in real-world edu-
cational settings. In this respect, the methodological principles for CALL proposed
by Doughty and Long (2003) provide an example that clearly illustrates the use of
verbs while composing the design principles, for example: use tasks, not texts, as
the unit of analysis; promote learning by doing; elaborate input. For this reason, this
research is significant in terms of helping researchers and practitioners be informed
about the theoretical principles suggested by other researchers to address educational
problems.

Many models have been suggested to utilize DBR to its full potential (Bannan-
Ritland, 2003; Collins et al., 2004; McKenney & Reeves, 2018; Reeves, 2006). The
term model is used to define the phases of DBR and the specific actions to be taken
in each phase. One of the most widely used and simplest DBR models is Reeves’
(2006) four-phase model (Figure 1). Although a commonality among the different
DBR models is that the outcome of each phase becomes the input of the next, it is not
unidirectional and there may be a need to loop back through an earlier phase, based
on the findings of subsequent phases.

Methodology

This study employed a systematic quantitative literature review, which is used
to survey the literature to identify the current status, theory, and methods in a field,
and to reveal gaps in the literature, as suggested by Pickering and Byrne (2014).
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Figure 1.
Design-Based Research Model (Reeves, 20006).

Building on research conducted by Rodriguez (2017) who analyzed publications
between 2008 and 2013, we analyzed studies published between 2013 and 2018.
During the article identification process, we collected research articles in English
targeting TELL published in SSCI-cited journals. We analyzed studies published
between 2013 and 2018. The journal articles selected for this research context were
also reviewed to ensure that they used the DBR approach. Leading journals in the
field, for example, AJET, BJET, CALL, Computers & Education, ELT, IJCALLT,
Journal of Educational Technology & Society, Language Learning & Technology,
Language Teaching, ReCALL, System, TESOL Journal and TESOL Quarterly, and
relevant databases such as JSTOR, Oxford Journals, ProQuest, SAGE Journals
Online, Springer Link, Taylor and Francis, Web of Science (ISI) and WILEY Online
Library were searched. Some of the key words used during the article identifica-
tion process were Design research, Design-based research, Educational Design
Research, Developmental design, DBR and CALL, DBR and TELL, DBR and lan-
guage, design-based research and CALL, design-based research and TELL, design
research and CALL, design research and TELL, DBR and TEFL, DBR and TESOL,
and DBR and TBLT.

Moreover, within the initially collected articles, we searched the references for
other research that employed DBR in L2 education and looked for signs of mul-
tiple publications, for example, “as our findings in the first cycle (Wong et al.,
2010)” (Wong, 2013a) to include in this research. The journal articles that matched
this research context were collected. However, other types of sources (non-SSCI-
indexed) were excluded, to ensure that the studies included had gone through the
rigorous journal review process. Applying the previously mentioned criteria, a total
of 36 articles were identified for analysis.

The analysis resulted in findings classified according to the proportion of DBR
studies by educational sector, target language context, targeted language skills, geo-
graphic focus, DBR model, iteration duration and frequency, interventions (and
whether revisions were made to the interventions), and the design principles. The
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analysis of context, intervention, educational problem, pedagogy, and design prin-
ciples provide a general picture of the current research in TELL. The following
research questions guided our literature review:

e RQ 1. How is DBR implemented in TELL in terms of the proportion of DBR
studies by educational sector, target language context, targeted language skills,
geographic focus, DBR model, iteration duration and frequency, revisions made
to interventions, and the initial and revised design principles?

e RQ 2. What are the trends among the educational theories and interventions
encompassed in DBR studies in the context of L2 education?

e RQ 3. What were the educational problems authors aimed to address with their
DBR studies?

* RQ 4. In what ways can current DBR inform future research in TELL?

Results

The Proportion of Design-Based Research Studies by

Educational Sector

In the 36 articles we analyzed, the educational sectors covered were identified as
preschool, primary school, middle school, secondary school, higher education, and
other (Figure 2). It is evident that DBR has been applied at all levels of language
education, with the largest proportion at the primary school level, at 47.2%, followed
by 30.6% in higher education.

Target Language Context

Two of the 36 studies were conducted in contexts that included bilingual par-
ticipants, namely, the students’ mother tongue was different from the language they
were learning at school, and school instruction targeted the further development of

2.8%

8.3%

= Primary school

= Higher education

= High school
Pre-school

= Other

Figure 2.
Proportion of DBR Studies by Educational Sector.
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Figure 3.
Targeted Language Context.

these students’ skills in L2. Figure 3 provides a breakdown of the research contexts
showing that most of the research focused on English as a second language (ESL),
with 44.4%, followed by Chinese as a second language (CSL), with 16.7%. Studies
that targeted teaching more than one foreign/second language, such as Parmaxi et al.
(2016), comprised 8.3%.

Targeted Language Skill

As shown in Figure 4, the analysis of the 36 studies revealed that there was less
focus on a single skill in the studies reviewed, such as vocabulary (13.9%), writ-
ing (11.1%), speaking (5.6%), or reading (2.8%), with more focus on multiple skills
(25%). The other areas of research (41.7%) either focused on fields such as construc-
tionism (n = 2), Chinese character learning (n = 2), and metalanguage (n = 8), or
they were other publications of the same authors reporting different aspects of their

= Multi-Skills
= Vocabulary
= Writing

» Speaking

= Reading

= Other

Figure 4.
Targeted Skills.
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Figure 5.

Country of Origin.

research, such as reflections on past research (n = 1), artifact creation, and/or social
interaction (n = 2).

Geographic Focus

As evident in Figure 5, the current study revealed findings similar to Anderson
and Shattuck’s (2012) review, namely, that most of the DBR was conducted in the
United States (41.7%), followed by Singapore (16.7%) and Cyprus (11.1%). As for
continents, no research was conducted in South America during the timeframe of this
research.

Design-Based Research Model

While conducting this study, we searched for information regarding which DBR
model was used so that we could better understand the types of activities researchers
completed. As shown in Figure 6, while most of the authors (69.4%) did not mention
which DBR model they used, 11.1% reported using Reeves’ (2006) model and 2.8%
reported applying the Bannan-Ritland (2003) model, whereas 16.7% of the studies
highlighted the use of the general characteristics of DBR.

= Reeves (2006)
= Bannan-Ritland (2003)
» Characteristics

* Not mentioned

Figure 6.
Reporting the Use of a DBR Model.
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Iteration Duration.

Iteration Duration and Frequency

DBR requires researchers to go through multiple phases and iterative cycles and
collaborate with practitioners. Thus, it can be a daunting task to complete. However,
the findings indicate that the implementation of each cycle can be as short as a day, or
that the complete DBR project may last more than three years. Figure 7 summarizes
the iteration duration, with most of the research being done in a two to three-year
span (30.6%). Figure 8 presents the iteration frequency, with one-third of the research
(33.3%) being implemented in two cycles. Notably, 19.4% of the studies did not pro-
vide any information about the research duration.

Products of Design-Based Research

DBR is grounded in constructivist research philosophy (Magoon, 1977). Design-
based researchers (DBRers) construct their own understanding of education by reflect-
ing on how theory and innovation can be integrated to help eliminate educational

5.6%

=1 cycle
"2 cycles 47.2%
» 3 cycles

“ Not mentioned

Figure 8.
Iteration Frequency.
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problems. DBR is completed by articulating a set of design principles and revamping
a prototype intervention based on “systematic reflection and documentation com-
bined with rigorous data collection and analysis” (Hoven & Palalas, 2013, p. 145).
Ideally, DBRers work in close collaboration with practitioners, and these collabora-
tors can be empowered as authors of their own teaching methods rather than as sim-
ply the consumers of the learning theories or educational prescriptions proposed by
others. A robust intervention and revised design principles are the two major outputs
of DBR. Each is analyzed in detail subsequently.

Revamping the Intervention

An innovative intervention can be a book, an educative software, a classroom or
technology-based pedagogical strategy, etc., and it is important to evaluate and refine
the prototype intervention as the process unfolds. Makoe and Shandu (2018) describe
the development of their intervention as follows:

“Despite the myriad apps available in the market, none was considered appro-
priate for the purposes of vocabulary learning ... because they could not facili-
tate the principles which underpin the pedagogy of vocabulary teaching and
learning.... [A] contextually relevant app was then developed to address the
pedagogical ... thrust and the technological ... delivery. The app had to con-
form to the vocabulary learning principles of explicit vocabulary teaching...;
rehearsal and practice as well as incorporating testing.” (p. 211)

However, in some cases, it was not possible to make changes to the interven-
tion. For example, Parmaxi and Zaphiris (2015) used social technologies (e.g.,
Facebook) as interventions, ruling out the possibility of making changes. Such cases
are reported as “not applicable.” As demonstrated in Figure 9, 38.9% of the research
studies made changes to the intervention, whereas in 47.2% of the research, it was

= Changed
= No applicable

» No inform ation

Figure 9.
Revisions Made to the Intervention.
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not possible to make changes. The authors of five studies (13.9%) did not provide any
information on the progressive evaluation and refinement of the intervention.

Revised Design Principles

A primary objective of DBR is to generate design principles and explain why
and how design principles can be effective in a specific context to reduce specific
educational problems, such as learners not spending sufficient time-on-task. While
conducting the in-depth analysis, we first searched for information that indicated the
development of the design principles and the design principles themselves. However,
even though the revised design principles were explicitly provided in 18 studies,
these were either not provided or were only implicitly understood in 18 articles.

Figure 10 demonstrates that 27.8% of the articles reported only the revised design
principles; 22.2% reported both the initial and the revised design principles; 25%
reported the initial design principles only, while the research theories were unclear in
5.6% of the research. Unfortunately, 19.4% of the research studies did not report any
design principles, despite the implementation of a full cycle of DBR.

Table 1 sheds light on a number of aspects of focus in the current study. It pro-
vides an overview of the context, participants, educational problems, guiding theo-
ries, interventions, and the final design principles. The 36 articles were first grouped
(26 groups) according to whether the research had multiple publications, and the pub-
lications were then ordered according to publication date and author name. For exam-
ple, in row five, there are seven publications which have all derived from the same
project; however, each study focuses on a different aspect of this project. Design prin-
ciples in italics are deduced by the authors of the present research. Thus, the intended
design principles may vary in wording and/or number. Consequently, readers are
advised to refer to the original publications for more detail. Due to the word limit,
the lengthy design principles of the study conducted by Rusman et al. (2018) have
not been included here, and readers are therefore referred to the original document.

5.6%

= Both initial and revised theories
= Revised theory only
= Initial theory only

Neither inital nor revised theory

= Unclear

Figure 10.
Initial and Revised Theories.
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= MLE

= Social technologies
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* Web-based books
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Figure 11.
Interventional Trends.

Interventional and Pedagogical Trends and Problems Addressed by Studies

Figures 11, 12, and 13 present the interventional and pedagogical trends along
with the problems addressed, with the aim of answering research question two. Based
on these results, two major categories were identified: technological trends and non-
technological trends. As shown in Figure 11, among technological trends, mobile
learning environments (MLE) (30.6%) were the most popular; these were followed
by social technologies (8.3%), virtual learning environments (VLEs) (8.3%), web-
based books (5.6%), and e-books (2.8%). Non-technological interventions were
identified as material development and methodological approaches (44.4%), such as
Fettes (2013), O'Connor et al. (2015), and Wang et al. (2014).

In terms of the theoretical frameworks for the DBR, we found that most of the
studies used more than one educational theory in their research. In this respect, as

Vygotskyian socio-cultural theory
Second Language Acquisition (SLA)
Systematic Functional Linguistics (SFL)
Metalanguage

Situated/contextualised learning
Game-based (language) learning

Index of learning styles

Seamless learning

Social interdependency theory
Task-based Language Teaching (TBLT)
TPACK

Writing theories

Communicative Language Teaching (CLT)
Other

0 2 4 6 8 10 12 14 16 18 20
The number of studies

Figure 12.
Pedagogical Trends.
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Authentic language use
Writing

Vocabulary

Idioms

Inert knowledge

Social interaction
Social technologies

Other

Figure 13.
Problems Addressed.

shown in Figure 12, Vygotsky’s sociocultural theory was the most popular (21.1%),
which was followed by Second Language Acquisition (SLA) theories (12%) and
Systematic Functional Linguistics (SFL) (7.9%). The other category refers to educa-
tional theories used only once.

Overall, it can be deduced from the data that a certain trend among the problems
addressed has also emerged. As it can be seen in Figure 13, authentic language use
(25%) appears to be the most widely addressed issue. The second most addressed
problem is shown to be writing (16.5%) and thirdly, vocabulary (11.1%). The other
category refers to problems addressed only once, such as flipped classroom (Hung,
2017), oral language development (Fettes, 2013), and reading (O’Connor et al.,
2015).

Discussion, Conclusion, and Recommendations

This study analyzed 36 DBR articles concerning L2 education published between
2013 and 2018 in SSCI-cited journals. This review can be particularly useful for
researchers in L2 education as it maps the proportion of DBR studies by educational
sector, target language context, targeted language skills, geographic focus, DBR
model, iteration duration and frequency, interventions, educational problems, design
principles, and current technological and pedagogical trends, along with educational
problems in L2 education. Therefore, the following discussion not only informs prac-
titioners about the current DBR activities in TELL, but also sets an agenda for future
research.

We attribute the increase in DBR studies in language education to two reasons.
First, we believe that the monograph published by CALICO in 2013 became a mile-
stone in introducing DBR to the field. Anderson and Shattuck (2012), who focused
on research studies that employed DBR before the publication of this monograph,
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found only two studies that employed DBR in language education. Second, we attri-
bute the increase in DBR studies in language education to the systematic examina-
tion of the research literature. As previously discussed, while Anderson and Shattuck
(2012) found only two studies, Zheng (2015) found four and Rodriguez (2017) found
13 studies that employed DBR in language education. These reviews clearly revealed
a gap in the field, which might have attracted the attention of TELL researchers,
and resulted in 36 DBR articles being published in SSCI-cited journal publications
between 2013 and 2018.

The personal interests of a few DBRers also affected the number of publications
in the areas that were investigated in research question one, such as the proportion of
DBR studies by educational sector, target language context, target skill, country of
origin, and revisions made to the intervention. For example, 17 of the 36 studies were
conducted at the primary school level, with Lung H. Wong participating in six and
Mary J. Schleppegrell also participating in another six of these studies. Additionally,
two publications—O’Hallaron (2014) and Symons (2017)—were based on the research
study in which Schleppegrell also participated. This means that only four studies
were conducted by other researchers at the primary school level. Similarly, in the
targeted skills category, Schleppegrell and her fellow researchers focused on the use
of metalanguage in language education, leading to seven publications, all recorded
under the category of other.

Anderson and Shattuck (2012) analyzed the predominance of publications across
disciplines using DBR according to the country of origin of the first-stated author,
and concluded that “the major original work on DBR” (p. 20) was from the United
States. Although we found no special issues on using DBR in L2 education, we also
noted that most of the DBR was conducted in the United States; nevertheless, it
seems that there has been an increase in the number of countries where DBR research
is implemented.

One aspect that has not been examined by other systematic reviews in DBR is the
targeted skill in language education. The results revealed that focusing on multiple
skills and other areas of research, such as social interaction, artifact creation, Chinese
character learning, metalanguage, and self-efficacy is more popular than focusing on
just one language skill. Consequently, more DBR is needed to analyze design prin-
ciples focusing on a single skill. Researchers are advised to use the design principles
reported in Table 1 to conduct further research on certain skills. This, in turn, would
provide sufficient data for future systematic analyses.

Anderson and Shattuck (2012) and Zheng (2015) argue that the iterative struc-
ture of DBR has the potential to go beyond the resources or the time available to
researchers. However, unlike the assertion that DBR requires a long period of time
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to complete, and in line with Herrington et al. (2007) who argued that DBR can
be used by student researchers such as PhD students, this study revealed that DBR
can not only be completed within the time limit of a PhD program, but can also be
used in smaller-scale research. Wong and Hsu (2016) demonstrated that it is pos-
sible to implement DBR in a reasonable time frame without exceeding the resources
or the time available to researchers or funding bodies, with the design of activities
that would last from a few hours to a month. Nevertheless, our findings on itera-
tion duration and frequency indicated that, in general, DBR is preferred for larger
research projects. If DBRers focus on truly serious educational problems in TELL,
their research agendas are likely to last for several years rather than months.

DBR interventions evolve through multiple cycles of design and implementation
refinements (Anderson & Shattuck, 2012). In DBR processes, there is always room
for growth; thus, it is always difficult to know when the research is completed. One of
the challenges that we experienced was related to reporting the iteration duration, an
issue which was also raised by Anderson and Shattuck (2012). This was due to some
research studies not reporting the time frame at all; other research studies reported
the time spent on the activity that was completed as part of the research, whereas
others indicated the time spent on a phase, cycle, or for the entire project. This made
it a daunting task for us, too, while categorizing the time frames and drawing clear
conclusions. Consequently, we would like to suggest that researchers indicate the
time spent on designing the artifact, the educational activity, each phase, cycle, and
the research project, clearly, whenever possible.

In line with Zheng (2015), who reported a significant downward trend in the revi-
sion of interventions, this study found that less than half of the research studies
made changes to their interventions. This finding can be attributed to the fact that
researchers prefer to use technology that is readily available, such as social media,
as opposed to self-developed interventions. Those DBRers who reported revisions
used self-developed artifacts such as virtual learning environments, mobile applica-
tions, or educative software programs. Regarding implications for future research,
we recommend that researchers provide the revisions made to the intervention or the
reasons for not revising the intervention, because the final version of the intervention
and the design principles are the major points of interest for subsequent research or
practice.

Regarding the DBR model, the present study drew attention to the effect of the
difference between the characteristics and models of DBR on the outcome of one’s
research. Some studies were out of the scope of DBR, because they did not sug-
gest any design principles, despite the full iteration of the research. This may derive
from researchers’ using the characteristics of DBR rather than a model as their
guide. Consequently, it is recommended that researchers explicitly write up the final
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design principles (as recommended by Herrington et al. (2010) and preferably at
distinct points) with the aim of making them clear for successive researchers and
practitioners.

Another significant finding is that DBR provides the opportunity for researchers
and practitioners to collaboratively become the authors of their teaching methods
by constructing their own knowledge and pedagogy in specific social contexts. This
opportunity addresses the concern voiced by Ellis (2012), who argued that compara-
tive studies in TESOL show teachers to be the actors of other scriptwriters rather
than being the authors of their own scripts. This aligns well with Canagarajah’s
(2016) findings that the trend in teacher development is moving toward reflective
and situated practice. Probably no research approach is more suitable for this pur-
pose than DBR. Consequently, we recommend that researchers and collaborating
practitioners use DBR if they aim to reflect on their teaching practice in the light of
educational theories, and develop their own pedagogical innovations.

Most of the research studies reviewed used more than one theoretical framework
in order to address an educational problem. The most popular were Vygotsky’s
sociocultural theory, SLA, SFL, metalanguage, and situated learning theories. Using
a variety of learning theories helped researchers develop rich design principles
that addressed multiple issues such as student—student, student—teacher, student—
intervention interaction, transfer problem, and developing an intervention based on
sound theories. It is noteworthy that the emphasis was not on focus-on-forms (i.e.,
form-focused) but rather on focus-on-form (i.e., meaning-focused) approaches (Ellis
et al., 2002) and on the social context in and out of school. This finding parallels the
findings of Canagarajah (2016), who states that teaching methods are moving toward
socialization and ecological models.

Our review found that DBRers have used technological interventions more than
non-technological ones, which was also found by Anderson and Shattuck (2012). This
highlights the fact that researchers tend to opt for available resources and technologies
to solve educational problems. The fact that students have their own mobile devices
makes MLEs the most popular technology. Palalas and Hoven (2013) criticized the
lack of systematic processes that “incorporate the design, development, and testing
of appropriate [Mobile Enhanced Language Learning (MELL)] instructional mate-
rials at the same time as developing a prototype system as an instantiation of the
theory” (p. 42). However, the current study revealed that there is growing interest in
designing, developing and implementing MLEs and the instantiation of the theory,
as evident in the work of Makoe and Shandu (2018), who provide both pedagogical
and technological design principles, and others such as McPake and Stephen (2016),
Rowe and Miller (2016) and Rusman et al. (2018). These studies can shed light on
future MELL research.
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While analyzing the data related to interventions and pedagogical trends, one
cannot but notice that there is an emerging trend among the problems addressed in the
studies. Interestingly, within our time frame (2013-2018), most of the studies focused
on the lack of opportunities for authentic language use in and out of the classroom
as the educational problem (Caws, 2013; Ozverir et al., 2016, 2017). This highlights
how practitioners in the last decade or so have started to realize the hindrance of not
providing foreign or second language learners with opportunities to use language
authentically and how this fact disadvantages language development (Ozverir and
Herrington, 2011). The attempt to address the issue of writing also surfaced as a fre-
quent problem tackled by many studies. Undoubtedly, writing is a concern for many
L2 educators, as it is one of the most valued skills to master in academic settings and
is also very demanding for many learners. Thus, practitioners have been pursuing
an optimal method to enhance learners’ writing, as it constitutes one of the skills of
language proficiency (Palviainen et al., 2012). Along with writing, vocabulary was
also valued as a skill that needs to be addressed, since it is foundational to learning a
language (Chiu, 2013). Without appropriate lexis, learners are unable to acquire the
language. It is evident that the problems addressed by DBR in TELL coincide with
the pedagogical trends which have surfaced.

To summarize, our literature review can guide researchers to start their research
from different vantage points: a problem, a theory, technology, context, or gap. For
example, if researchers and their collaborating practitioners:

e are in the context of ESL and higher education, then they can construct their own
design principles using Makoe and Shandu (2018), Parmaxi and Zaphiris (2015),
or Perren (2013);

e want to use CLIL as a teaching approach, then they can adapt design principles
suggested by Paliwoda-P¢kosz and Stal (2015);

e have middle school students with disabilities, then they can explore the principles
suggested by O’Connor et al. (2015);

* think inert knowledge is a problem in their context, then they can utilize the char-
acteristics of authentic learning as suggested by Ozverir et al. (2016);

e want to develop their own mobile app, then they can use the principles of techni-
cal qualities suggested by Makoe and Shandu (2018);

* want to address a gap in the literature, then they can choose a problem, theory, or
technology that has not been investigated before, such as interactive whiteboards.

We believe that researchers can use Table 1 to handpick a viable starting point
to get involved in design-based research (Ozverir et al., 2016). However, the ideal
starting point for DBR 1is a serious educational problem in the context in which the
researchers and their collaborating practitioners co-exist (McKenney & Reeves,
2018).
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This research has carefully reviewed the status of 36 DBR studies in the L2 context
and found that well-designed DBR yields high-level, evidence-based, and research-
informed design principles. The research reported here provides design principles that
were found valuable in the authors’ own contexts and have the potential to enhance
L2 learning in TELL environments in similar contexts. Consequently, this research
fills a significant gap by examining a substantial body of studies utilizing DBR and
reporting design principles, which were not included in past DBR reviews, along
with the problems, theories, technologies, and contexts. Drawing conclusions in the
light of these previous studies will produce a comprehensive picture of what has
been investigated related to the amalgamation of innovative interventions and well-
established theoretical frameworks to solve serious educational problems in L2 learn-
ing. It is hoped that these results will be of use to educators wishing to improve their
learning environments and teaching approaches, and to researchers in planning their
future studies.

Notes

"We prefer to use the term TELL instead of CALL because the term TELL includes
mobile devices, electronic dictionaries, simulations, interactive whiteboards, and any
other technologies that can be used as part of the language learning process, whereas
CALL is limited to the use of computers.
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