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Abstract: This study examined how Chinese college teachers developed their Technological Peda-
gogical Content Knowledge (TPACK) by situating the learning process in three interactive activity
systems during teaching English as foreign language (EFL) online in China. Data were collected from
teachers’ diaries, in-depth interviews, and various records of online teaching. Findings indicated that
teachers employed cultural artifacts, social relations, and beliefs and concepts to cope with difficulties
that confronted their online teaching. They also performed sideways moves to new activities that
provided systemic implications for the previous form of activity. Hence, the teachers constructed
their TPACK through bi-directional learning within and between an online teaching activity system
and its two interactive systems. This study highlighted the situativeness and distribution of TPACK
development, and assumes significance in sustainable teacher development and further integration
of information and communication technology (ICT) in English language teaching.

Keywords: Technological Pedagogical Content Knowledge; teaching EFL online; activity systems;
situativeness and distribution; sustainable teacher development

1. Introduction

Information and communication technology (ICT) have been increasingly used in edu-
cation to facilitate learning opportunities and enhance the quality of teaching [1,2]. Multiple
studies have unraveled the positive impact of various ICT factors on students’ learning
process in different subject domains, claiming a significant role of ICT in students’ academic
performance [3–6]. Technology-enhanced teaching strategies thus have become indispens-
able in an educational context. However, they compound the complex teaching process,
turning teaching into a more challenging profession [7]. In addition to specific subjects and
pedagogical matters [8,9], teachers should learn to navigate technological resources [10]
and use them properly in teaching [11], to develop the integral knowledge repertoire that
is conceptualized as Technological Pedagogical Content Knowledge (TPACK) [12]. The
worldwide COVID-19 pandemic and the immediately subsequent remote teaching prac-
tice have highlighted this urge. Concomitantly, teachers’ learning of TPACK has become
paramount in the discussion of how to integrate technology in education [13,14].

From a sociocultural perspective, individual cognition resulting from learning largely
originates in the social collective mind [15]. Teacher learning and development is funda-
mentally shaped by engagement in the specific, goal-directed social activities, which are
mediated by cultural artifacts, activities, concepts, and social relations [16]. Although the
literature has revealed the significance of technology integration and demonstrated the
necessity of teachers’ professional development involving three knowledge bases about
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subject content, pedagogical matters and ICT use [17–19], research efforts still largely con-
centrate on defining and developing the TPACK construct per se [11,20,21], and employing
the construct to measure teachers’ perception or professional competence of teaching with
technology [22,23]. Only a few studies have contributed to the investigation of strategies
adopted by teachers in specific domains to develop TPACK [24,25]. How teachers learn to
construct and develop TPACK to improve the quality of teaching is underexplored.

Against the backdrop of preparing students for a digitalized world, language teachers
feel it more urgently than teachers of other subjects in terms of technology integration
in education. The issue of technological literacy has already existed in L2 classes, and
become imperative when online and blended courses need to be gradually embraced as
normality of students’ school learning and teachers’ professional education [26]. Teachers’
proper use of technology in language teaching can promote student learning and help in
terms of motivation [2], by allowing more access to authentic language use and culture
representation and helping students develop communicative competence to make meanings
through creative modes of language expressions [27]. This demands a shift from traditional
instruction to a technology-enhanced paradigm that combines text, graphics/visual, audios,
and videos in the same instructional program, or application. Chun, Kern, and Smith [27]
contend that “understanding the affordances of these different types of technologies forms
the underlying rationale for selecting particular ones for language teaching and learning”
(p. 72); teachers would otherwise create a very limited and artificial learning environment
for their students. However, worries and stress always come to teachers about what and
how to learn for teaching with technology, to respond to new challenges arising from the
shift. These questions deserve investigation as teachers’ learning process and outcomes
would greatly influence the quality of language teaching, ultimately impacting student
learning [28]. Therefore, this study explores the complex process of teacher learning for
TPACK development situated in real-world learning environments within the framework
of activity systems analysis [29,30].

Drawing on data from a longitudinal multiple-case study, the paper investigates the
TPACK development, if any, of eight Chinese EFL teachers when they individually worked
to offer online lessons for the first time. This study aims to uncover the difficulties of online
teaching and teachers’ solutions, and to reveal pathways in which EFL teachers develop
their TPACK-related knowing, thinking and doing.

2. Theoretical Background and Literature Review
2.1. TPACK and Related Studies

Koehler and Mishra [12] proposed TPACK (originally TPCK) based on Shulman’s [8,9]
construct of pedagogical content knowledge (PCK) to further include technology knowl-
edge, a critical integral part of teachers’ professional development in the new information
era. This conceptual framework is widely applied to describe the knowledge bases for
teachers to effectively teach with technology in specific educational contexts [18]. TPACK
consists of seven components, including three main knowledge bases, three dyadic ele-
ments, and one overarching triad, i.e., technology knowledge (TK), content knowledge
(CK), pedagogical knowledge (PK); and PCK, technological content knowledge (TCK),
technological pedagogical knowledge (TPK) and TPACK [17,31] (see Figure 1).

The TPACK construct frames teaching competence with technology, facilitating the
assessment of teachers’ capability in technology integration for effective teaching. With its
rapid extension across the fields of teacher professional development [18], major research
efforts have been devoted to its explication and definition [17,21], validation [32,33], and
even reconceptualization [34]. Only a few studies contributed to understanding teachers’
TPACK in specific subject domains such as science and social sciences [13,25,35]. The issue
of English language teachers’ TPACK, in particular, is scarcely investigated, in spite of a
high demand for them to work with the affordances of ICT tools, to “promote opportunities
for all students to learn in and out of classroom” [36] (p. 9). The few existing studies concern
developing TPACK-based self-assessment instruments for EFL teachers [22], applying the
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instruments to measure TPACK [37], or exploring how use of specific ICT tools (e.g.,
digital portfolios [38]; discussion boards and blogs [39]) or technology-enhanced teaching
paradigms (e.g., flipped classroom [24]) contributed to the development of teachers’ TPACK
as well as their competence in teaching. Unfortunately, these studies do not capture the
dynamics of the knowledge construction process [40], nor are teachers’ learning process
and cognitive development of TPACK adequately reported.
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Figure 1. The TPACK construct and its knowledge (sub)sets (adapted from [17]). Note: TK: knowl-
edge about and the ability to use all technology tools and resources. CK: knowledge about the
subject matter to be taught. PK: knowledge about the methods, processes, and practices of teaching
and learning. PCK: knowledge about how to arrange subject contents for teaching through specific
teaching methods. TCK: understanding of how technology and content influence and constrain each
other. TPK: understanding of how teaching and learning can change when particular technologies
are used. TPACK: understanding that emerges from interactions among content, pedagogy, and
technology knowledge.

2.2. The Situativeness of TPACK Development

As articulated by Koehler, Mishra, and Yahya [41], TPACK development is “a multi-
generational process, involving the development of deeper understandings of the complex
web of relationships between content, pedagogy, and technology and the contexts in which
they function” (p. 740). This view calls for grounding the development in a situative view
of teacher learning that is embedded in the social context. Such an external context helps
generate teachers’ situational behaviors that support students’ ways of doing, meaning,
relating, thinking, and being in technology-mediated learning spaces [10,26]. In this sense,
TPACK development is not just the teachers’ final acquisition of professional knowledge
about technology integration, but more of a social process occurring as individual teacher-
learners participate in various learning activities situated in particular physical and social
contexts. As a result, the knowledge and its components develop from learning and ex-
change that loop between personal and collective cognitive resources [19]. This dialectical
unity of individual TPACK and collective TPACK aligns with learning from a sociocultural
perspective, which claims that learning emerges in the sociocultural domain, and is co-
constructed among individuals and their relations within the settings and circumstances
of their life/work [15]. The sociocultural perspective can enable the capture of inherent
complexities that characterize teachers’ learning experiences, and “make visible what those
experiences ultimately lead to” [16] (p. x). Nevertheless, only recently have researchers
begun to adopt a more distributive and situative view of cognition to examine TPACK
development. A recent systematic literature research [19] identified 11 empirical studies
(5 of which were related to either first or second/foreign-language teaching) that revealed
the distribution of TPACK (sub)sets through investigation into teachers’ collaborative
discourse between teacher-learners and members of a learning-by-design community or
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“more knowledgeable others” [19] (p. 13). However, the existing studies mostly simplify
teachers’ TPACK development as a product from specific activities, processes, or programs
in isolation, neglecting the dynamics of the knowledge construction process. These studies
fail to consider the complex and dynamic process of how it is embedded in professional
lives and working conditions, and miss the interactions and/or mutual restraints that occur
between and among different perspectives [42,43].

2.3. Situating TPACK Development in Activity Systems

Given the multicausal processes at work and the curvilinear nature of teacher learning
(e.g., learning for TPACK development), a “complex system thinking” [44] (p. 378) is
called for to investigate the dynamics of the knowledge construction, to understand under
what conditions, why, and how teachers learn. In a similar manner, Mishra and Warr [45]
propose that researchers need to contextualize TPACK within systems, and “descend into
the complexities of systems and culture” (p. 2). The complex system thinking consists of
multiple perspectives, such as the personal, situated, and distributed notions of cognition,
and it can inform the interplay of elements and complex processes of teacher learning [46].
One important characteristic of teacher learning complexity is that it evolves as “a nested
system involving systems within systems” [44]. For investigation into language teachers’
learning as a coherent whole, Johnson [16] calls for application of activity theory [29,47] in
the account for social influences and relationships, and multiple elements involved in the
networks of these teachers’ professional world.

As an analytical approach, activity theory takes the object-directed, artifact-mediated
collective activity system as its unit of analysis [30]. It attempts to construct a holistic
view of human agency in learning, the end results of human actions, the influential social
factors, as well as the human activities involving all these components [48]. In the teacher
learning activity system, as the subject (individual teacher learner or a group of teachers)
acts upon the object (the teaching/learning goal or motive), the relations between them are
mediated within the activity by other components, including tools and signs (i.e., physical
and conceptual cultural artifacts), community (the social group to which the teacher belongs),
rules (explicit and implicit norms and conventions affecting the activity), and division
of labor (social status and according task assignments). These components, serving as
mediating resources, either constrain or facilitate the subject’s action toward the object, and
consequently affect the outcome of the activity. Tensions and contradictions arising from
interactions between system components, another important concept in activity theory, are
“the motive force of change and development” [29] (p. 9). They can affect the subject’s
ability to attain the object, either making it difficult by taking a role as an obstacle, or
more importantly by promoting the process of attaining the object by taking a role as
an enabler [30]. The power of activity theory lies in the unit of analysis, which enables
researchers to explore the situated real-world activity as a whole rather than to examine
the complex yet mutually inclusive variables in it, allowing researchers to understand how
each component in the activity system influences the other [48].

Based on the above rationale, this study was set up to look into the process of how
in-service EFL teachers, “as learners of teaching” [16] (p. 2), learn to integrate emerging
technology into their instruction online. The study is expected to help language teachers to
understand how they could benefit from learning to resolve problems of online teaching,
and accordingly construct and develop TPACK (sub)sets.

The research questions are as follows:

1. How did EFL teachers cope with the difficulties they encountered during online teaching?
2. How did they construct and develop their knowledge of different (sub)sets of the

TPACK framework?

3. Method

We utilized a multiple-case study research design to explore how eight Chinese EFL
teachers in college learned to design, prepare, enact, and adjust online lessons. A multiple-
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case approach both facilitates defining patterns of variables within each case and enables
cross-case comparisons for generalizations [49]. The approach fits the complex phenomenon
of teachers’ TPACK learning based on their experiences of teaching English online in real-
life contexts over a period of time (ibid.). Moreover, we employed activity systems as an
analytical framework [30] to examine how teachers resolved the difficulties encountered
and facilitated their TPACK construction and development.

3.1. Participants

We conducted purposive sampling by combining criterion sampling and maximum
variation sampling [50] (p. 128). First, participants were recruited purposefully according
to two criteria: (1) EFL teachers offering online lessons as required by their respective
institutions; (2) having no experience of or formal systematic training in online teaching.
Second, in selecting the participants, we followed the other two criteria: (1) Maximum
variation sampling—to ensure data richness and that the stability of the pattern generalized
in participant commonalities would not be subject to some variables, we selected the cases
differently experienced in terms of educational backgrounds and years of teaching, from
different regions of China (different regions were considered to mitigate the potential
influence of imbalanced technological development in this study); (2) data reliability—
we had built up a strong trusting relationship with the cases, which ensured that the
information provided was true and reliable. Eight in-service EFL teachers (seven females
and one male) participated in the study. The researchers had their informed consent for
inclusion in every specific research practice/procedure to avoid “structural” ethical crisis,
so as to guarantee the true benefits from scientific findings to the society’s development [51]
(p. 149). These teachers were from different institutions, five from public universities and
three from private colleges, and they were required to adapt the once face-to-face courses
(which were basically textbook-based, with supplementary teaching material allowed at
the teachers’ option) to online ones on their own. They are referred to by pseudonyms in
this article. Table 1 presents a summary of the eight focal teachers’ profiles.

Table 1. Participants’ Profiles.

Participants Gender Educational
Qualification Years of Teaching Subject Taught Institution and

Location

Daisy Female M.A. 23 College English
(for non-English majors)

Public university,
Southwest China

Stoner Male Ph.D. candidate 22 College English Public university,
Central China

Wang Female M.A. 18 College English Public university,
Southeast China

Sunny Female M.A. 15 College English Public university,
Central China

Grace Female M.A. 13 English for majors Private college,
South China

Lipia Female M.A. 13 College English Private college,
Southeast China

Lara Female M.A. 8 English for majors Private college,
East China

Ying Female Ph.D. 3 College English Public university,
Central China

3.2. Data Collection

We collected data mainly from: (1) diaries about online teaching experience; (2) in-depth
interviews with participants. The introspective nature of these two methods makes it
possible to observe internal processes in one’s consciousness [50]. The diary method, in
particular, allows researchers “an unobtrusive way” of looking into areas of the participants’
lives that may otherwise be inaccessible and are highly relevant for “looking at tempo-
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ral variation in dynamic processes” [50] (p. 157). It therefore would serve the research
purposes well. In diary writing, the teachers were encouraged to describe and examine
formal reflections on critical incidents, consisting of a description phase followed by an
explanation phase about three aspects of their teaching practices, namely lesson planning
and preparation, enactment, and adjustments. Critical reflections on teaching are a process
of recognizing and analyzing assumptions that underlie teachers’ thoughts and actions [52],
and is conducive to exploring the process of knowledge construction and development.
Each participant provided 6 teaching diaries over 8 weeks, yielding a total of 48 diaries. The
semi-structured interviews were conducted via phone call or voice chatting on WeChat. The
interviews probed into the teachers’ learning experiences, perceptions, and applications
of their TPACK (the four technology-related (sub)sets in particular). Each interview was
recorded for about 1–1.5 h (nearly 9 h in total), and transcribed with participants’ consent.
(The data transcription and its translation from Chinese into English were conducted by
the first author and verified by the second author).

Mandarin Chinese was used in both diaries and interviews, as the first language would
better help the participants to reveal changes in cognition. To triangulate the data and
enhance the trustworthiness, we also collected the participants’ TPACK-EFL self-assessment
surveys, which was adapted from Baser, Kopcha, and Ozden [22], teaching documents,
self-reports of online teaching experiences, and online course evaluation by their students.
The multi-source data allowed us to verify “whether and how issues/themes emerging
from one type of data were also present in another type of data” [53] (p. 66).

3.3. Data Analysis

Data were analyzed by adopting an activity systems analysis following a thematic
analysis [30]. For thematic analysis, we first carried out an iterative process of purposive
reading and reflecting on the data. This was a crucial pre-coding move, to make sense
of our first impressions of the topic under study and develop ideas that would lead us
up from the messy text data to possible themes. To further identify meaningful features
of data, we then conducted a more formal and structured coding process that comprised
three phases, namely, initial coding, second-level coding, and selective coding [50]. In
the first phase, we captured high frequency words in data by a free accessed corpus
tool and compared the results with what was obtained from manual data coding. We
used in vivo codes as the initial codes (i.e., the participants’ words as codes). In second-
level coding, we analyzed the contextual meanings of all initial codes, and clustered
together similar or closely related codes to form broader categories under more abstract and
broader labels. The iterative process of revisiting and modifying the higher-order pattern
codes naturally led to the final phase of selective coding, in which we attempted to select
core categories as central themes [50]. The thematic analysis aimed to identify teachers’
difficulties, strategies, activities, and relationships among them for further investigation
from an activity theory perspective.

According to Engeström [47], the learning activity nests two minimally interacting
activity systems within a context, and development is also examined by interpreting how
contradiction-induced changes in a past activity can affect the outcomes of new activities.
On this basis, for the activity systems analysis, we first identified the unit of analysis that
was embedded in the nested system of teacher learning. The core subsystem, which was
determined by the most prominent theme emerging from the thematic analysis, was taken
as the unit of analysis. Next, drawing upon the other emerging themes, we identified
bounded/interactive subsystem(s). Then, we analyzed the systemic contradictions and
difficulties within each subsystem. We performed data analysis through repeatedly exam-
ining both the results of the thematic analysis and those of the activity systems analysis
and mapping them onto one another [30]. For both types of analysis, the first author did
the preliminary work, and the data were examined and validated by the second author.
Disagreements were resolved through discussion.
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4. Findings

The analysis indicated that the unit of analysis nested within teacher learning of
TPACK was online teaching activity system. This finding supported previous literature,
which found that one of the most critical factors for teachers to learn to integrate technology
was “their commitment to student learning”, to “address student needs” [28] (p. 1331),
and to achieve the instructional goals they perceive to be the most important [54]. In
addition, some emerging themes related to professional development activities and the
teachers’ social and professional networks were situated in a bounded subsystem labeled
as social resources activity system. Other themes about teachers’ efforts to achieve efficacy
in these activities were identified as another bounded subsystem—conceptualizing an
activity system.

To drive changes and development in each activity subsystem requires resolution of
the inner systemic contradictions, which in turn involves uncovering such contradictions
in the first place [48]. On this basis, we captured contradictions within each subsystem and
the difficulties EFL teachers faced in their learning to teach online (see Table 2), before we
identified how the teachers resolved these contradictions.

Table 2. EFL teachers’ difficulties and contradictions in learning to teach online.

Thematic Analysis Activity Systems Analysis

Difficulties Contradictions Activity Systems

• Struggle with new or unfamiliar technologies
to aid teaching

• Concern over the changed teaching/teaching
management rules of virtual classes

• Struggle with the influence of online
technology on students’ behaviors

The tension between EFL teachers’
unfamiliar online classroom
operations and the desired

teaching effect

Online teaching activity system

• Conflict between further engagement in and
withdrawal from available resources activities

• Struggle to balance between the time and
energy in communication with
community members

The gap between the extent and
depth of their participation in

resources pooling and the efficacy
of utilizing these resources in

online teaching

Social resources activity system

• Difficulties in making sense of
teaching-with-technology and
TPACK-learning activities

Conceptual conflicts that emerged
between theoretical ideas, personal

understanding, and practical
applications in teaching

Conceptualizing activity system

Table 3 presents a brief summary of the difficulties reported by each of the EFL
teachers. As can be seen, these difficulties were common and some of them were even
pervasive among the focal teachers in this study. In the following subsections, we illustrate
them one-by-one and elaborate on the teachers’ solutions within the framework of each
activity system.

4.1. The Storyline of Online Teaching Activity System

As the unit of analysis, the online teaching activity system is the core subsystem
embedded within the nested system of teachers’ TPACK learning. The subject is the EFL
teachers. The teachers’ object is to fulfill teaching objectives of their respective courses
through online lessons. The analysis showed that the EFL teachers were confronted by a
systemic contradiction—between their unfamiliarity with online classroom operations and
the desired teaching effect. All eight teachers in their diaries reported the new challenging
situation, struggling with establishing (live) video/audio lectures, engaging students in
online chatting rooms for classroom activities, applying new technology to classroom
management, homework checking, and assessment, etc. In this case, the contradiction of
the teaching activity system aggravated when new technological elements were introduced
into classroom, generating multiple difficulties.
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Table 3. A summary of the EFL teachers’ difficulties.

Daisy Stoner Wang Sunny Grace Lipia Lara Ying

• Struggle with new or unfamiliar
technologies to aid teaching Yes Yes Yes Yes Yes Yes Yes Yes

• Concern over the changed
teaching and teaching
management rules of
virtual classes

Yes Yes Yes Yes Yes Yes Yes Yes

• Struggle with the influence of
online technology on
students’ behaviors

Yes Yes Yes Yes Yes Yes Yes Yes

• Conflict between further
engagement in and withdrawal
from available
resources activities

Yes Yes Yes Not
reported Yes Yes Yes Yes

• Struggle to balance between the
time and energy in
communication with
community members

Yes Not
reported Yes Not

reported Yes Yes Yes Yes

• Difficulties in making sense of
teaching-with-technology and
TPACK-learning activities

Not
reported

Not
reported Yes Yes Yes Yes Yes Not

reported

4.1.1. Difficulties in Online Teaching Activity

The most salient difficulty reported by the EFL teachers concerned their struggle with
new or unfamiliar technologies to aid their teaching. Wang’s experience of her pre-class
struggles provided an illustration of teachers’ typical problems in teaching online:

“There is a high threshold for teaching online. . . . skillful operations of tech-
nologies are prerequisites. We barely had prior experience. What’s worse, the
platform mandated by our university didn’t work well, with unstable internet
connection. Without images, how could I teach English Public Speaking and
activate students’ interaction?”. (Wang, Dairy 1)

When the new physical artifacts (i.e., online teaching platforms and various software)
were included in the basic teaching tools, the tension arose. It appeared as an obstacle for
the teachers to successfully conduct their classes. Wang confided that “the first week were
messy” and that they were “somewhat helpless about the platform breakdown” (Wang,
Dairy 1).

Another salient difficulty was induced by the dramatical change of rules in the online
teaching activity system. The old rules that the teachers were relying on regarding teaching
and teaching management could no longer fit the situation due to teachers’ and students’
physical absence in class. The teachers expressed their serious concern over it. For example,
Daisy wrote:

“When I offered live video lectures (explaining the text), I could not monitor
whether students were there listening attentively; when there were network
slowdowns or bottlenecks, both students and I could not react to each another
in time”. (Daisy, Dairy 1)

This tension, if not adequately tackled, would put virtual classes beyond control, thus
mitigating the effects of teaching.

A further pressing difficulty experienced by EFL teachers had to do with the division
of labor (e.g., how students perform compulsory work), representing how the teachers were
also struggling with the influence of online technology on students’ behaviors. Lipia listed
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some possible misbehaviors, such as “seeking and copying answers without independent
thinking”, and “challenged agency and self-discipline”. She expressed her worry:

“Without my real-time oversight, students would feel little pressured, beginning
to slack off”. (Lipia, Dairy 1)

Stoner also added to the concern by pointing out the trouble of keeping track of
students’ self-study assignments. In his words:

“If my students didn’t finish the self-study tasks, it would then be hard to carry
out the Q & A sessions or maintain the goal of the task in class”. (Stoner, Diary 3)

Engeström argues that the mediational role of the division of labor and established
procedures “is embedded in any object-driven human activity system” [48] (p. 251). It
suggests that students’ poor performance in accomplishing what is assigned to them by
the division of labor would inevitably influence the achievement of the object in the online
teaching activity system.

4.1.2. Solutions to the Contradiction and Difficulties

These major difficulties as the internal tensions had an adverse effect on the at-
tainment of the object. To resolve them, the teachers resorted to an array of mediat-
ing resources, such as utilizing familiar technologies, exploring compatible functions,
and promoting student engagement through technology-enhanced teacher-student and
student-student relationships.

The general strategic solutions to the two most salient difficulties experienced by the
EFL teachers during online teaching (i.e., the teachers’ struggle with new/unfamiliar tech-
nologies and their concern over the changed class rules) are to utilize familiar technologies
for backup plans and explore functions of new technologies compatible with the nature of
their courses/tasks. Before the term began, Sunny had filmed the course introduction (PPT
show dubbed with her explanation) on a computer with a familiar software program. She
then uploaded the video to the online teaching platform.

“In case that technological problems constrained synchronous video class, my
students could still access to the filmed lecture”. (Sunny, Diary 1)

Her backup plan finally came to the rescue of the breakdown of live teaching, thus
resolving the tension caused by integration of unfamiliar synchronous video. Notedly, her
uncertainty about functions of the technology newly used prompted her to seriously con-
sider her knowledge reserves of technology. This consideration resulted in her judgement
of what appropriate known technology might also help present the course content, which
led her to an action of filming mini-lectures as a backup. Sunny’s judgement of both the
new and familiar technologies and her following action revealed the TPACK construction
in her gradual understanding in the relationship among content, pedagogy, and technology.

When facing the challenging situation of online class management, Grace, for example,
became cognizant that the changed rules for teaching could also change her conduct in
virtual classrooms. She found that, instead of literally being present in every class to do text
explanation in person (which had to be repeated in every of the three classes), videos of her
instructions would be workable in virtual classrooms, because “the part of elaborate text
explanation required little teacher-student interaction” (Grace, Diary 3). She thereby learnt
how to use software for quick recording and shot some short videos about her explanation
of knowledge points from the text. She then uploaded these videos to a shared digital
teaching platform for all her three classes as pre-class tasks. Her integrated English course
involved many videos of text explanation. She acknowledged that:

“This new practice was more adaptable to my course than the traditional ones”.
(Grace, Diary 3)

As a result, Grace actively involved students in tasks in the flipped classroom, in-
cluding Q and A, and checking students’ learning progress. It showed that she gradually
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developed knowledge about how the characteristics of the courses and tasks could deter-
mine the selection and application of technologies, and how use of particular technology
could afford teaching, and evolve pedagogy and the presentation of content. In this manner,
she acquired knowledge of the four technology-related TPACK (sub)sets.

To mitigate the constraining effect of technology on students’ expected classroom
performance, the teachers mostly drew upon mediating the teacher-student and student-
student relationships through mediational artifacts and in particular technological means.
Technology-supported group discussion was a good choice by Ying. She asked students to
conduct discussion via QQ (an online social media platform) groups, and then nominated
a delegate to report to the whole class online.

“Team leaders were responsible for every member. Screenshots providing evi-
dence of teamwork also motivated participation. Without face-to-face pressure,
some timid or passive students behaved confidently in group discussion. It
worked ever better online than in traditional classes”. (Ying, Diary 1)

Another participant, Stoner, found that the traditional practice of dictation tests in
online classroom turned out to be a boring and intimidating job and also might fail to
prevent students from cheating. He thereby resorted to a website to create word puzzles of
new vocabulary in each lesson. This task involved students actively reviewing, analyzing,
and even negotiating. Stoner acted as a designer and organizer, freeing the class from
his dictatorship. “My students all liked it,” he expressed a relief (Stoner, Diary 4 and
interview). It appeared that both Ying and Stoner understood the mutual influence between
technology’s utility and subject content or teaching skills and methods in the new scene,
which was a sign of TPACK construction.

After the teachers’ efforts to turn tensions into motives for them to attain the object,
the outcome of the online teaching activity in the teachers’ TPACK construction was
produced. Meanwhile, the interaction between the agency of these teachers and the
systemic contradiction (i.e., their unfamiliarity with technology use and their uncertainty
about the final effects of online teaching) further spawned bounded activity subsystems—
the social resources activity system and the conceptualizing activity system. They are “new
qualitative stages and forms of activity emerg[ing] as solutions to the contradictions of the
preceding stage of form” [29] (p. 91).

4.2. The Storyline of Social Resources Activity System

Social resource issues were bound to happen when most of these teachers were
motivated and aspired in varying degrees to resolve the aggravated contradiction of the
online teaching activity. This emerged as an expansive transformation accomplished in
a collective journey “when the object and motive of the activity are reconceptualized
to embrace a radically wider horizon of possibilities than in the previous mode of the
activity” [47] (p. 137). This phenomenon echoes with the claim that good self-regulators
expand their knowledge and cognitive competencies [55]. In this activity system, the
subject is still the EFL teachers. Their object is to obtain and apply more useful technologies
to online classes so as to facilitate the accomplishment of their teaching objectives. For this
object, the teachers participated (either voluntarily or passively) in many resourceful social
activities to gather useful information as to how to teach online, expanding the scope of
teacher learning to social context. When the teachers acted upon this object, they were
confronted by the systemic contradiction arising from the gap between the extent and
depth of their participation in resources pooling and the efficacy of utilizing these resources
in online teaching.

4.2.1. Difficulties in Social Resources Activity

In this online-teaching-activity-bounded subsystem, a major difficulty reported by the
EFL teachers in their learning for TPACK was their indecision between further engagement
in and withdrawal from available resource activities outside the teaching activity. These
eight teachers all reported their access to courses, lectures, classroom observations, sem-
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inars, etc., concerning technology in teaching or how to use supplementary multimedia
materials. However, they sometimes refrained from more active involvement due to their
doubt in the value of some of the resource activities or the worth of more participation
than needed. For example, Lara mentioned that considering her students’ English level,
she gave up using the video resources accompanying the textbook, because:

“Those videos are time-consuming, with high information density, and too pro-
fessional and difficult for students”. (Lara, Diary and & 2)

Wang also expressed her reservations about the how-to training program of the
online teaching platform jointly offered by her university and the technology
company, critiquing the program as “unsatisfactory” and the platform as “with
limited functions”. (Wang, Interview)

A second major problem experienced by the teachers was induced by the open nature
of the community of this activity system. When more personnel were involved in this
activity system, the teachers had to battle for a balance between the time and energy in
their communication with the personnel and the enabling resources and opportunities
these community members would bring to their professional development in demand.
Daisy confided that she would withdraw from participation, provided that the information
learned could suffice the basic teaching needs, because:

“Teachers always have heavy work load. No one really has much time or energy
for it”. (Daisy, Interview)

Wang further explained this idea:

“I think teaching should focus on the subject content. Just keep the auxiliary
means to what is needed . . . . If more advanced technologies are to be applied, I
would rather have technical professionals do it for me”. (Wang, Interview)

Apparently, for EFL teachers to invest in personal resources that enable them “to
exploit promising fortuities” in their professional development of online teaching [55]
(p. 12), it is wiser to foster strategic participation in social resources activities, which would
help balance time and energy for development in teaching.

4.2.2. Solutions to the Contradiction and Difficulties

The analysis showed that the EFL teachers mainly adopted purposive participation as
a strategy to redress the immediately above-mentioned major difficulties in this activity
system. To be more specific, they employed problems concerning technology application in
online teaching, incentives for teaching with more applicable technical means, and more
experienced and competent professionals as mediators of their purposive participation.

In the collective resource activities, problem-oriented action enabled these teachers to
accurately target meaningful information, with which they learned how to apply certain
technology to solve the problems for improved teaching practices. Lipia recalled that:

“Students suggested inclusion of some videos which would better capture their
attention after the first week’s live audio classes. I then asked colleagues to
recommend available websites or software for easy access to the downloads”.
(Lipia, Diary 1 and Interview)

Likewise, Grace consulted the course team members and “chose an applicable soft-
ware program for video-shooting” (Grace, Interview), to address the problem of repeated
live teacher explanations in her three online classes. In their cases, problem orientation
helped improve the accuracy of learning from the social resources pooling for technol-
ogy application in teaching, which was conducive to the increase of technology-related
knowledge in TPACK.

In addition, incentives in their teaching careers were another important orientation
reported by these teachers. A grant, project, or teaching contest were regular incentives for
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them to be actively involved in learning in this regard. Sunny commented on her first prize
of the teaching contest as “inspiring”, prompting her:

“To search for technical means, which were more applicable to the pedagogical
content matter and the use of which were more readily acceptable to students”.
(Sunny, Interview)

This incentive-mediated action in her later educational praxis was proof of her
developed understanding of the interplay among pedagogy, content, and tech-
nology. Moreover, more experienced people were potent mediators of their
purposive participation. These types of purposeful personal interactions were in
essence models of inquiry-based learning for TPACK development. These inter-
actions created “alternative structural arrangements” of shared-object-oriented
collective resources pooling and utilizing activity “that support sustained dia-
logic mediation” [16] (p. 6) between the teacher learners and their mentors (i.e.,
more experienced others). The dialogic mediation, in turn, urged the learners to
reflect on their outdated knowledge, and construct new perceptions about the
mutual influence of pedagogy, content, and technology. Meanwhile, it provided
emotional support for these teachers to reduce their fear of “learning to do online
teaching only on one’s own”. (Sunny, Interview)

Sustained purposive participation in social resources activities enabled the EFL teach-
ers to maintain continued yet reasonable investment of time and effort to trade for resources
in self-renewal that supported professional proficiency under the ever-changing conditions
of teaching with technology. In this way, the object had been constantly transformed until
the outcome of this activity system was finally molded—the teachers’ improved perceptions
about decision making, application, and effects of technology during teaching (i.e., the
teachers’ TPACK development). However, as members of the community within this
activity system, the EFL teachers had to perform their roles and coordinated activities “with
a high sense of efficacy” [55] (p. 16). The demand for such an efficacy then bred the next
subsystem of activity, the conceptualizing activity system.

4.3. The Storyline of Conceptualizing Activity System

Data analysis of systemic contradictions and difficulties in the former two activity
subsystems facilitated our understanding of how EFL teachers made sense of teaching
with technology and learning of TPACK before, after and while engaging in educational
activities [56]. To achieve efficacy in the activities, the EFL teachers-as-learners (i.e., the
subject) had to make sense of what they have learnt, what they learnt means, and how they
could apply it, which denoted the formation of beliefs (i.e., the object), and transformed
their beliefs into generic categories which provided them with an orienting basis for action
in later professional life (i.e., the outcome). The aggregation of sense-making tasks was
the conceptualizing activity system, in which “contradictions and connections between
theoretical ideas, personal understandings, and practical applications” [56] (p. 360) of
teaching with technology emerged within and beyond online classrooms. For example,
Sunny thought highly of her experiences of online teaching:

“I found that the seemingly obscure theoretical underpinnings, such as task-
based approach, blended teaching, flipped classroom, in fact closely knitted
with our pedagogical practices. Online teaching . . . has reduced the teacher’s
authoritativeness, and placed students in the center, encouraging their initiative
to explore and acquire new knowledge”. (Sunny, Diary 5)

Sunny began to establish connections between teaching practices and her prior knowl-
edge of theories. Her articulation of “task-based approach, blended teaching, flipped
classroom”, “the teacher’s authoritativeness”, and “students . . . center”, the sign of devel-
opment in her meta-knowledge of how technology afforded teaching and learning, was the
result of her conceptualizing activity.
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In addition, those sense-making tasks offered opportunity for the teachers to deepen
their understanding of teaching with technology, which was demonstrated in the claim
made by Grace:

“I do not favor the lectures merely on technology. I feel as if they stay at the “Shu”
(technique) level. But once in a lecture, the lecturer dealt with “Tao” (philosophy),
enlightening me to the idea of how teaching is elevated when integrated with
technology”. (Grace, Interview)

Mediated by the two concepts “Shu” (technical skills) and “Tao” (the potential of
teaching integrated with technology), Grace was able to reflect on the difference between
use of technology for its own sake and proper technology integration. This reflection
showed her improved TPACK in regard to how technical means could afford/constrain
teaching and wield influence in an educational praxis. It led her to shoot short videos of
teacher explanation and assign video-viewing as pre-class tasks to students, which resulted
in the realization of a flipped classroom during online teaching. It therefore could be
argued that the continued synergy of reflection and praxis in sense-making tasks has made
teachers’ beliefs conceptualizing tools for transforming their teaching with technology, and
contributed to the incorporation and the subsequent internalization of TPACK concepts.
Mediated by the conceptualizing activities, the teachers gained increased self-regulation
of learning, and a following performance in teaching and higher cognitive functions were
thus realized [57].

5. Discussion

The study has examined the processes wherein the EFL teachers resolved the dif-
ficulties encountered in practicing online teaching and facilitated the construction and
development of their TPACK. Our analysis of data revealed that, to overcome the three
major difficulties confronted the online teaching, the EFL teachers not only appropriated
available cultural tools and social relations as mediational means, but also performed two
subsequent forms of activities as coping strategies that provided systemic implications
for the previous form of activity. In the meantime, TPACK development occurred via
bi-directional learning: vertical movement through learning to resolve difficulties within
the online teaching activity as well as sideways movement to the two bounded activity
subsystems. The full cycle of teacher learning of TPACK is presented in the three interactive
activity subsystems, as shown in Figure 2.
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5.1. Strategies for Coping with Online Teaching Difficulties

While teachers were learning to improve their knowledge of online teaching, they
experienced different struggles in three interactive subsystems embedded in their learning
activity. We identified systemic contradictions as follows: the tension between the teacher’s
unfamiliarity with online classroom operations involving technology use and the desired
effect of teaching, their struggle for a balance between investment of time and energy in
participation in resources pooling and the efficacy of utilizing these resources in online
teaching, as well as conceptual connections/conflicts that emerged between theoretical
ideas, personal understanding, and practical applications in teaching. These contradictions
manifested themselves in the inner tensions, i.e., the difficulties experienced by the teachers
within the subsystems of TPACK learning activity system. Specifically, in the online
teaching activity system, teachers’ most reported difficulties were their unfamiliarity with
new technologies, the changed rules of teaching/teaching management in the virtual site,
and students’ possible misbehaviors resulting from technological constraints. Subsequently,
in the social resources activity system, the inner difficulties pointed to the teachers’ doubts
about their engagement in some resourceful activities outside the teaching environment,
and about whether relevant personnel would afford the enabling resources and opportunity.
Meanwhile, in the conceptualizing activity system, teachers had difficulty in making sense
of some practice in teaching with technology and the related learning.

Though these contradictions and difficulties “may disrupt change and development,
they may also facilitate change and development” [53] (p. 69), provided that the EFL
teachers would reverse the adverse effects. Primarily, the EFL teachers’ solutions emerged
while they were trying to optimize their online teaching conducts, to obtain the object of
the online teaching activity system (i.e., the teaching objectives). This was aligned with
Mishra and Koehler’s [31] proposal of “learning technology by design” (p. 1034) and
Voogt et al.’s [18] review that involvement in technology-enhanced lesson planning and
enactment was a major strategy for teachers’ TPACK development. Initially, the teachers
worked to solve problems confronting online teaching that arose from any change in terms
of the teaching tools, the classroom rules, and teachers’ and students’ divided compulsory
labor due to the introduction of new technology. For this end, the teachers interacted with
available mediating cultural tools and social relations, including familiar technologies for
backup plans, more compatible functions of new technologies, and technology-enhanced
teacher-student and student-student relationships. In doing so, they gained the outcome
of knowledge construction on different (sub)sets of TPACK (e.g., the developing under-
standing of Sunny, Ying, and Stoner with regards to the interaction between technology
and content and/or pedagogy) (see Module A. in Figure 2).

Furthermore, this outcome, together with the teachers’ collaborative envisioning for
better solutions, stimulated their deliberate collective change to generate the “historically
new form of the societal activity” [47] (p. 137), the social resources activity subsystem.
Although participation in the social resources activities was another coping strategy to
problems of online teaching activity system, new problems were generated when the
teacher subjects engaged with the boundless community that pooled together resources
pertinent to technology integration in teaching. In this bounded subsystem, the major
strategy by the EFL teachers was purposive participation in resourceful technology-related
social activities, which were mediated by the authentic problems in teaching, career in-
centives, and competent social others. The purposive participation was believed to better
facilitate the attainment of the object of this subsystem, obtaining and applying more yet
appropriate technologies to achieve online teaching objectives. Meanwhile, this purposive
participation also reflected their careful selection of technical means to be applied in teach-
ing (i.e., systemic implication) and the outcome of their improved perceptions of TPACK
(e.g., Lipia and Sunny sought out applicable technical means to meet students’ needs or to
improve teaching effectiveness) (see Module B. in Figure 2).

Moreover, another subsystem nested within teacher learning of online teaching, the
conceptualizing activity, was generated to provide participant efficacy (i.e., systemic im-
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plication) as a further solution to reconcile contradictions in the previous two activity
subsystems. The teachers generally performed sense-making tasks where theoretical ideas,
personal understandings, and practical applications, both old and new (i.e., their prior
and new knowledge, thinking, and doing regarding technology integration) were utilized
as cognitive tools to mediate the conceptualizing activity. In the end, such higher-order-
thinking activity resulted in the outcome of the developing/developed scientific concepts
of technology integration (i.e., TPACK) (e.g., Sunny’s understanding of connection between
blended teaching, flipped classroom, and her online teaching practices; Grace’s proposal
of the notion of “Tao” for proper technology integration in teaching). This conceptual
knowledge is in turn internalized for self-regulation in learning activities (i.e., systemic
implication) (see Module C. in Figure 2).

5.2. Pathways for TPACK Construction and Development

The findings shed light on the learning opportunities for and bi-directional learning
by the EFL teachers. The teachers engaged in three interactive activity subsystems contex-
tualized in a complex macro learning activity system, to dynamically develop their TPACK
when they appropriated available mediating resources to resolve problems within each
subsystem. The learning opportunities initially emerged in the online teaching activities
when the teachers learned to deal with some technical means that were “prerequisites”
for online teaching (Wang, Dairy 1). Subsequently, they became aware that technology
use wielded an influence on the presentation of subject content and the choice of teaching
methods, processes, and practices, and vice versa. So, their proper strategies, such as
use of substitute known technology, usable functions of new technology, and technology-
enhanced relationships, helped make teaching practices with technology “more adaptable
to my course than the traditional ones” (Grace, Diary 3). To wit, “learning technology by
design” during online teaching [31] (p. 1034) not only led to the teachers’ acquisition of
TK, but also to the elevated understanding of how TK interworked with CK and PK—TCK,
TPK, and TPACK, resulting in their higher levels of online teaching competence. This is a
sign of vertical movement of cognitive functioning [57].

Furthermore, our data showed that the teachers did not stop at this stage of learning
and development, minimally meeting their online teaching objectives. They actively
expanded the scope of their learning and continued “a sideways move” [47] (p. 154) to social
resources activities. In this larger-scope activity subsystem, the teachers further engaged
with learning opportunities when they purposively interacted with richer resources and
more competent professionals that mediated both their action and mind, to make teaching
with technology “more applicable to the pedagogical content matter” and “more readily
acceptable to students” (Sunny, Interview). The teachers’ agency, demonstrated by this
voluntary sideways learning, endorsed their conscious selection of technical means being
more applicable to teaching. Their selective technology application in turn suggested an
update of their TPACK—their awareness of the value of proper technology and its added
value from interacting with content and pedagogy and the constraints on one another.

Meanwhile, to enhance the efficacy in the previous two activity subsystems, the par-
ticipants continued to clarify and modify their previous knowing, thinking, and doing.
This led to another sideways move to the conceptualizing activities, where the teachers
rejected the idea that teaching with technology was a technical skill, but embraced the grad-
ual formulation of some scientific concepts, e.g., “task-based approach, blended teaching,
flipped classroom” (Sunny, Diary 5); “Tao” for “how teaching is elevated when integrated
with technology” (Grace, Interview). To sum up, the teachers’ bi-directional transformative
learning finally arrived at the construction of scientific concepts with high relevance to
technology integration with teaching, which will provide an orienting basis for them to
regulate their future TPACK learning and performance in teaching.
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6. Conclusions and Implications

This study examined the process of teacher learning for TPACK development through
online teaching via the lens of activity theory, and identified the teachers’ difficulties and
patterns of learning during their engagement in the online teaching activity subsystem
and two bounded activity subsystems (i.e., social resources activities and conceptualizing
activities). The findings indicate that engaging learning in the three interactive activity
subsystems is a process rich in learning opportunities, in which the teachers promoted
bi-directional learning and development of TPACK through their interaction with system
components in the form of cultural artifacts, social relations, and beliefs and concepts. It
has multiple implications for teacher development and language education.

First, the study reveals the nature of TPACK development as a dynamic cognitive
process, thus highlighting the need to examine its situativeness and distribution in teachers’
real-world professional and social contexts. Teacher educators or teacher development
programs in this regard are suggested to include authentic/simulation teaching-with-
technology activity/tasks as the main venue for TPACK learning. Other activity systems
that are nested within the learning activity and bounded with the teaching activity are also
necessary to be incorporated in the professional development programs so as to expand
the scope of learning. Moreover, the quality of tools and scientific concepts concerning
technology integration, and the quality of collective TPACK (e.g., through collaborative dis-
course) can mediate teachers’ personal TPACK, thus needing to be purposefully structured
in professional development programs so as to facilitate the attainment of the object of the
learning activity.

Second, the findings of this study suggest that activity systems analysis lives up to the
call for complex system thinking for understanding teacher learning [44]. Since systemic
contradictions and inner difficulties are the motive force of development, the identification
of difficulties/contradictions is a good starting point of learning. Meanwhile, situating
TPACK learning in activity systems, teachers can know what resources to resort to for a
mediating effect by examining and interacting with the system components.

Thirdly, as it is a small-scale case study, the patterns of teacher learning for TPACK de-
velopment represent some universal principles by examples of how to learn new paradigms
of teaching with technology and solve the concomitant problems. This study therefore
assumes significance in promoting further integration of ICT in English language teach-
ing and the sustainable development of teacher profession and of language education as
a whole.

The limitations of our study still need attention. First, as a case study involving eight
EFL teachers, its generalization is constrained to similar contexts. Second, while how
student learning is supported serves as the most important criterion for evaluating teaching
and teacher development [16], future research should examine the outcomes of TPACK
learning from students’ perspective, such as students’ attitudes towards their teachers’
competence in TPACK and the effects of student learning.

Author Contributions: Conceptualization, methodology, investigation, formal analysis, writing—
original draft preparation, J.C.; conceptualization, formal analysis, writing—review and editing,
supervision, funding acquisition, D.L.; conceptualization, writing—review and editing, J.X. All
authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the Humanities and Social Science Research Foundation
of Chinese Ministry of Education (Grant number: 19YJA740025), Hubei Provincial Department of
Education, China (Grant number: 19G002) and the Fundamental Research Funds for the Central
Universities in China (Wuhan University, Grant number: 2020AI006).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data sharing not applicable.



Sustainability 2022, 14, 8934 17 of 18

Acknowledgments: We appreciate the anonymous reviewers for their constructive comments on
earlier draft of this manuscript. We also thank Shaofeng LI for his advice on this paper. Our gratitude
also goes out to the teachers and students who participated in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Haghighi, H.; Jafarigohar, M.; Khoshsima, H.; Vahdany, F. Impact of flipped classroom on EFL learners’ appropriate use of refusal:

Achievement, participation, perception. Comput. Assist. Lang. Learn. 2019, 32, 261–293. [CrossRef]
2. Wah, L.L.; Hashim, H. Determining Pre-Service Teachers’ Intention of Using Technology for Teaching English as a Second

Language (ESL). Sustainability 2021, 13, 7568.
3. Cheung, A.C.K.; Slavin, R.E. How features of educational technology applications affect student reading outcomes: A meta-

analysis. Educ. Res. Rev. 2012, 7, 198–215. [CrossRef]
4. Erdogdu, F.; Erdogdu, E. The impact of access to ICT, student background and school/home environment on academic success of

students in Turkey: An international comparative analysis. Comput. Educ. 2015, 82, 26–49. [CrossRef]
5. Hu, X.; Gong, Y.; Lai, C.; Leung, F.K.S. The relationship between ICT and student literacy in mathematics, reading, and science

across 44 countries: A multilevel analysis. Comput. Educ. 2018, 125, 1–13. [CrossRef]
6. Vega-Hernandez, M.C.; Patino-Alonso, M.C.; Galindo-Villardon, M.P. Multivariate characterization of university students using

the ICT for learning. Comput. Educ. 2018, 121, 124–130. [CrossRef]
7. Moore, K.D. Effective Instructional Strategies from Theory to Practice; Sage Publications: Thousand Oaks, CA, USA, 2005.
8. Shulman, L.S. Those who understand: Knowledge growth in teaching. Educ. Res. 1986, 15, 4–14. [CrossRef]
9. Shulman, L.S. Knowledge and teaching—Foundations of the new reform. Harv. Educ. Rev. 1987, 57, 1–23. [CrossRef]
10. Wong, K.M.; Moorhouse, B.L. Digital competence and online language teaching: Hong Kong language teacher practices in

primary and secondary classrooms. System 2021, 103, 102653. [CrossRef]
11. Angeli, C.; Valanides, N. Epistemological and methodological issues for the conceptualization, development, and assessment of

ICT-TPCK: Advances in technological pedagogical content knowledge (TPCK). Comput. Educ. 2009, 52, 154–168. [CrossRef]
12. Koehler, M.J.; Mishra, P. What happens when teachers design educational technology? The development of technological

pedagogical content knowledge. J. Educ. Comput. Res. 2005, 32, 131–152. [CrossRef]
13. Hammond, T.C.; Manfra, M.M. Giving, prompting, making: Aligning technology and pedagogy within TPACK for social studies

instruction. Contemp. Issues Technol. Teach. Educ. 2009, 9, 160–185.
14. Huang, L.Y.; Lajoie, S.P. Process analysis of teachers’ self-regulated learning patterns in technological pedagogical content

knowledge development. Comput. Educ. 2021, 166, 104169. [CrossRef]
15. Lantolf, J.P.; Thorne, S.L. Sociocultural Theory and the Genesis of Second Language Development; Oxford University Press: Oxford, UK,

2006.
16. Johnson, K.E. Second Language Teacher Education: A Sociocultural Perspective; Routledge: New York, NY, USA, 2009.
17. Koehler, M.J.; Mishra, P. What is technological pedagogical content knowledge? Contemp. Issues Technol. Teach. Educ. 2009,

9, 60–70. [CrossRef]
18. Voogt, J.; Fisser, P.; Roblin, N.P.; Tondeur, J.; van Braak, J. Technological pedagogical content knowledge—A review of the

literature. J. Comput. Assist. Learn. 2013, 29, 109–121. [CrossRef]
19. Yeh, Y.F.; Chan, K.; Hsu, Y.S. Towards a framework that connects individual TPACK and collective TPACK: A systematic review

of TPACK studies investigating teacher collaborative discourse in the learning by design process. Comput. Educ. 2021, 171, 104238.
[CrossRef]

20. Cox, S.; Graham, C.R. Using an elaborated model of the TPACK framework to analyze and depict teacher knowledge. Techtrends
2009, 53, 60–69.

21. Graham, C.R. Theoretical considerations for understanding technological pedagogical content knowledge (TPACK). Comput.
Educ. 2011, 57, 1953–1960. [CrossRef]

22. Baser, D.; Kopcha, T.J.; Ozden, M.Y. Developing a technological pedagogical content knowledge (TPACK) assessment for
preservice teachers learning to teach English as a foreign language. Comput. Assist. Lang. Learn. 2016, 29, 749–764. [CrossRef]

23. Schmidt, D.; Baran, E.; Thompson, A.; Mishra, P.; Koehler, M.; Shin, T.S. Technological Pedagogical Content Knowledge (TPACK):
The development and validation of an assessment instrument for pre-service teachers. J. Res. Technol. Educ. 2009, 42, 123–149.
[CrossRef]

24. Piotrowski, A.; Witte, S. Flipped Learning and TPACK construction in English education. Int. J. Technol. Teach. Learn. 2016,
12, 33–46.

25. Trautmann, N.M.; Makinster, J.G. Flexibly adaptive professional development in support of teaching science with geospatial
technology. J. Sci. Teach. Educ. 2010, 21, 351–370. [CrossRef]

26. Chen, M.T. Digital affordances and teacher agency in the context of teaching Chinese as a second language during COVID-19.
System 2022, 105, 102710. [CrossRef]

27. Chun, D.; Kern, R.; Smith, B. Technology in Language Use, Language Teaching, and Language Learning. Mod. Lang. J. 2016,
100 (Suppl. S1), 64–80. [CrossRef]

http://doi.org/10.1080/09588221.2018.1504083
http://doi.org/10.1016/j.edurev.2012.05.002
http://doi.org/10.1016/j.compedu.2014.10.023
http://doi.org/10.1016/j.compedu.2018.05.021
http://doi.org/10.1016/j.compedu.2018.03.004
http://doi.org/10.3102/0013189X015002004
http://doi.org/10.17763/haer.57.1.j463w79r56455411
http://doi.org/10.1016/j.system.2021.102653
http://doi.org/10.1016/j.compedu.2008.07.006
http://doi.org/10.2190/0EW7-01WB-BKHL-QDYV
http://doi.org/10.1016/j.compedu.2021.104169
http://doi.org/10.1177/002205741319300303
http://doi.org/10.1111/j.1365-2729.2012.00487.x
http://doi.org/10.1016/j.compedu.2021.104238
http://doi.org/10.1016/j.compedu.2011.04.010
http://doi.org/10.1080/09588221.2015.1047456
http://doi.org/10.1080/15391523.2009.10782544
http://doi.org/10.1007/s10972-009-9181-4
http://doi.org/10.1016/j.system.2021.102710
http://doi.org/10.1111/modl.12302


Sustainability 2022, 14, 8934 18 of 18

28. Ottenbreit-Leftwich, A.T.; Glazewski, K.D.; Newby, T.J.; Ertmer, P.A. Teacher value beliefs associated with using technology:
Addressing professional and student needs. Comput. Educ. 2010, 55, 1321–1335. [CrossRef]

29. Engeström, Y. Learning by Expanding: An Activity Theoretical Approach to Developmental Research; Orienta-Konsultit: Helsinki,
Finland, 1987.

30. Yamagata-Lynch, L.C. Activity Systems Analysis Methods: Understanding Complex Learning Environments; Springer: New York, NY,
USA, 2010.

31. Mishra, P.; Koehler, M.J. Technological pedagogical content knowledge: A framework for integrating technology in teacher
knowledge. Teach. Coll. Rec. 2006, 108, 1017–1054. [CrossRef]

32. Chai, C.S.; Koh, J.H.L.; Tsai, C.C.; Tan, L.L.W. Modeling primary school pre-service teachers’ Technological Pedagogical Content
Knowledge (TPACK) for meaningful learning with information and communication technology (ICT). Comput. Educ. 2011,
57, 1184–1193. [CrossRef]

33. Koh, J.H.L.; Chai, C.S.; Tsai, C.C. Demographic Factors, TPACK Constructs, and Teachers’ Perceptions of Constructivist-Oriented
TPACK. Educ. Technol. Soc. 2014, 17, 185–196.

34. Cherner, T.; Smith, D. Reconceptualizing TPACK to Meet the Needs of Twenty-First-Century Education. New Educ. 2017,
13, 329–349. [CrossRef]

35. Polly, D. Examining teachers’ enactment of technological pedagogical and content knowledge (TPACK) in their mathematics
teaching after tech-nology integration professional development. J. Comput. Math. Sci. Teach. 2011, 30, 37–59.

36. George, M.; Pope, C.; Reid, L. Contemporary literacies and technologies in English language arts teacher education: Shift happens!
Contemp. Issues Technol. Teach. Educ. 2015, 15, 1–13.

37. Köse, N.K. Technological pedagogical content knowledge (TPACK) of English language instructors. J. Educ. Instr. Stud. World
2016, 6, 12–19.

38. Hicks, T. Developing technological pedagogical content knowledge through teacher research and the pedagogy of multiliteracies.
In Research on Technology in English Education; Young, C.A., Kajder, S., Eds.; Information Age Publishing: Charlotte, NC, USA,
2013; pp. 3–32.

39. Shoffner, M. Placing technologies in preservice English teacher reflection. In Research on Technology in English Education;
Young, C.A., Kajder, S., Eds.; Information Age Publishing: Charlotte, NC, USA, 2013; pp. 63–84.

40. Siadaty, M.; Gasevic, D.; Hatala, M. Measuring the impact of technological scaffolding interventions on micro-level processes of
self-regulated workplace learning. Comput. Hum. Behav. 2016, 59, 469–482. [CrossRef]

41. Koehler, M.J.; Mishra, P.; Yahya, K. Tracing the development of teacher knowledge in a design seminar: Integrating content,
pedagogy and technology. Comput. Educ. 2007, 49, 740–762. [CrossRef]

42. Borko, H. Professional Development and Teacher Learning: Mapping the Terrain. Educ. Res. 2004, 33, 3–15. [CrossRef]
43. Timperley, H.; Alton-Lee, A. Reframing teacher professional learning: An alternative policy approach to strengthening valued

outcomes for diverse learners. In What Counts as Knowledge in Educational Settings: Disciplinary Knowledge, Assessment, and
Curriculum; Kelly, G.J., Luke, A., Green, J., Eds.; American Educational Research Association: Washington, DC, USA, 2008;
Volume 32, pp. 328–369.

44. Opfer, V.D.; Pedder, D. Conceptualizing teacher professional learning. Rev. Educ. Res. 2011, 81, 376–407. [CrossRef]
45. Mishra, P.; Warr, M. Contextualizing TPACK within systems and cultures of practice. Comput. Hum. Behav. 2021, 117, 106673.

[CrossRef]
46. Borko, H.; Putnam, R. Learning to teach. In Handbook of Educational Psychology; Berliner, D.C., Calfee, R.C., Eds.; Macmillan:

New York, NY, USA, 1997; pp. 673–708.
47. Engeström, Y. Expansive Learning at Work: Toward an activity theoretical reconceptualization. J. Educ. Work 2001, 14, 133–156.

[CrossRef]
48. Johnson, K.E.; Golombek, P.R. A Sociocultural Theoretical Perspective on Teacher Professional Development. In Research on

Second Language Teacher Education—A Sociocultural Perspective on Professional Development; Johnson, K.E., Golombek, P.R., Eds.;
Routledge: New York, NY, USA, 2011; pp. 1–13.

49. Yin, R.K. Case Study Research and Applications: Design and Methods, 6th ed.; Sage: Los Angeles, CA, USA, 2018.
50. Dörnyei, Z. Research Methods in Applied Linguistics: Quantitative, Qualitative, and Mixed Methodologies; Oxford University Press:

Oxford, UK, 2007.
51. Petousi, V.; Sifaki, E. Contextualizing harm in the framework of research misconduct. Findings from discourse analysis of

scientific publications. Int. J. Sustain. Dev. 2020, 23, 149–174. [CrossRef]
52. Farrell, T.S.C. Critical incidents in ELT initial teacher training. ELT J. 2008, 62, 3–10. [CrossRef]
53. Lei, J.; Hu, G.W. Doctoral candidates’ dual role as student and expert scholarly writer: An activity theory perspective. Engl. Specif.

Purp. 2019, 54, 62–74. [CrossRef]
54. Watson, G. Technology professional development: Long-term effects on teacher self-efficacy. J. Technol. Teach. Educ. 2006,

14, 151–165.
55. Bandura, A. Social cognitive theory: An agentic perspective. Annu. Rev. Psychol. 2001, 52, 1–26. [CrossRef] [PubMed]
56. Negueruela-Azarola, E. Beliefs as conceptualizing activity: A dialectical approach for the second language classroom. System

2011, 39, 359–369. [CrossRef]
57. Vygotsky, L.S. Mind in Society: The Development of Higher Mental Processes; Harvard University Press: Cambridge, MA, USA, 1978.

http://doi.org/10.1016/j.compedu.2010.06.002
http://doi.org/10.1111/j.1467-9620.2006.00684.x
http://doi.org/10.1016/j.compedu.2011.01.007
http://doi.org/10.1080/1547688X.2015.1063744
http://doi.org/10.1016/j.chb.2016.02.025
http://doi.org/10.1016/j.compedu.2005.11.012
http://doi.org/10.3102/0013189X033008003
http://doi.org/10.3102/0034654311413609
http://doi.org/10.1016/j.chb.2020.106673
http://doi.org/10.1080/13639080020028747
http://doi.org/10.1504/IJSD.2020.115206
http://doi.org/10.1093/elt/ccm072
http://doi.org/10.1016/j.esp.2018.12.003
http://doi.org/10.1146/annurev.psych.52.1.1
http://www.ncbi.nlm.nih.gov/pubmed/11148297
http://doi.org/10.1016/j.system.2011.07.008

	Introduction 
	Theoretical Background and Literature Review 
	TPACK and Related Studies 
	The Situativeness of TPACK Development 
	Situating TPACK Development in Activity Systems 

	Method 
	Participants 
	Data Collection 
	Data Analysis 

	Findings 
	The Storyline of Online Teaching Activity System 
	Difficulties in Online Teaching Activity 
	Solutions to the Contradiction and Difficulties 

	The Storyline of Social Resources Activity System 
	Difficulties in Social Resources Activity 
	Solutions to the Contradiction and Difficulties 

	The Storyline of Conceptualizing Activity System 

	Discussion 
	Strategies for Coping with Online Teaching Difficulties 
	Pathways for TPACK Construction and Development 

	Conclusions and Implications 
	References

