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ARTICLE INFO ABSTRACT

Received: 7 Jul 2020 This article presents the results of a scientific literature analysis based on Kitchenham'’s (2004)

Published: 10 Feb 2022  Proposal, regarding the technological-pedagogical knowledge of the content under the TPACK
model. Research studies containing data-driven information in primary education were revised.
The selection of the 622 articles was conducted in Scopus, WoS (Web of Science), ERIC
(Educational Resources Information Center), and Google Scholar databases; considering the
period from which this model was initially described to May 2019. The following criteria were
also observed: open access sources, referring to social sciences, and full text available. To
conclude, there is limited scientific production regarding TPACK model in primary education,
with 3,05% of the articles reviewed in this systematic literature review. An increase in using the
TPACK model in terms of teacher knowledge and enriched environments with information and
communication technology has also been observed. Participation of other members of the
school community as students, parents and managers is also recommended.

Keywords: knowledge of teachers, educational technology, knowledge of technological
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INTRODUCTION

Social, economic and technological developments have provided an interesting field of research to explore
the integration of information and communication technologies (ICT) in education.

Since the mid-1980s, the ideas of Schulman (1986, 1987) have contributed to a line of research that aims
to provide a conceptual and contextual framework for the construction of teachers’ knowledge. Didactic
content knowledge has become a key issue in initial and in-service teacher education programmes.

Subsequently, Mishra and Koehler's (2006) study involves the introduction of a model that involves linking
didactic content knowledge with technology. The technological, pedagogical and content knowledge (TPACK)
model evidences the dynamic integration of the three essential dimensions in such a way as to reconcile
instruction, context and technology (Koehler & Mishra, 2009). It is worth noting that Mishra and Koehler's
(2006) article, published in Teachers College Record in 2006, is the most relevant, being cited 12,500 times. In
TPACK, three central dimensions can be distinguished and the intersection between them allows for the
identification of four others, which are shown in Figure 1:
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Figure 1. lllustration of technological pedagogical content knowledge (TPACK) (Source: http://tpack.org)

1.

Technological literacy (TK): These are the skills required to use ICT tools such as computers, projectors,
camera, digital video, whiteboards, internet and the skills to use different software programs (Koehler
et al., 2014; Munyengabe et al., 2017).

Content knowledge (CK): These are skills related to the content to be taught. It should be noted that
teaching and learning processes are enhanced to the extent that teachers present knowledge in
meaningful contexts (Mishra & Koehler, 2006; Munyengabe et al., 2017).

Pedagogical knowledge (PC): Teachers require knowledge of teaching and learning processes, which
should include classroom management, planning and evaluation of teaching and learning processes
(Munyengabe et al., 2017; Schmidt et al., 2008).

Pedagogical content knowledge (PCK): Occurs at the intersection of CK and PK, as PCK prepares CK for
the teaching process (Koelher et al., 2014; Munyengabe et al., 2017; Shulman, 1986).

Technological content knowledge (TCK): The result of the combination of TK and CK, TCK relates how
technology can show specific content (Koelher et al., 2014; Munyengabe et al., 2017; Schmidt et al.,
2008).

Technological pedagogical knowledge (TPK): The result of the combination of TK and PK, TPK refers to
how various technologies can be used and how teachers deliver content (Mishra & Koehler, 2006;
Munyengabe et al., 2017; Schmidt et al., 2008).

Technological pedagogical content knowledge (TPACK): Corresponds to the result of the intersection
of CK, PK and TK, which represents the knowledge that teachers must possess to integrate ICT into the
teaching and learning process (Koehler et al., 2014; Munyengabe et al., 2017; Schmidt et al., 2008).

The TPACK model has consolidated its importance in educational research, providing theoretical guidance
in teacher education in areas of technology (Erdogan & Sahin, 2010; Graham, 2011; Jang & Tsai, 2012; Lescano,
2013; Lye, 2013; Nordin et al., 2013; Voogt et al., 2013; Wang et al., 2018). In addition, TPACK is a pedagogical
way of knowing how to teach content using the most appropriate technology for the teaching subject (Mishra
& Koehler, 2006; So & Kim, 2009). Another usefulness of the TPACK model is related to the integration of ICT
in the classroom, considering teachers’ perceptions as a guide for the development of the process (Kim et al.,
2013; Kohn & Chai, 2014, Lin et al., 2013).

So far, systematic reviews of TPACK address aspects related to initial and ongoing training, ICT integration,
online teaching, and contextual features (Chai et al., 2013; Moore-Adams et al., 2016; Rosenberg & Koehler,
2015; Voogt et al.,, 2013), for the present review aims to analyze the scientific literature related to TPACK in
primary education. It should be noted, the following systematic literature review (SLR) is developed as part of
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Table 1. Stages described in this SLR

Stages Activities

Stage 1: Planning the SLR Activity 1.1: Identifying the rationale of the SLR
Activity 1.2: Developing a protocol for the SLR

Stage 2: Conducting the SLR Activity 2.1: Identifying the purpose of the SLR

Activity 2.2: Selecting primary study sources
Activity 2.3: Evaluating the quality of study sources
Activity 2.4: Data collection and monitoring
Activity 2.5: Data synthesis

Stage 3: Reporting the SLR Communicating results of the SLR

the master’s thesis at the University of Granada and its subsequent use in the PhD “Education and Society” at
the University of Barcelona.

Therefore, the following research questions aim to examine the state of the art of the TPACK model in
primary education, based on the approach proposed by Kitchenham (2004):

1. Question 1: What studies can be found in the scientific literature regarding the TPACK model and in-
service primary teachers?

2. Question 2: What methodological orientations do TPACK model studies describe regarding in-service
primary teachers?

3. Question 3: What recommendations does scientific literature suggest about the TPACK model and in-
service primary teachers?

4. Question 4: What further areas of research can be developed from this literature review?

MATERIALS AND METHODS

An SLR aims through a scientific method to limit bias by means of critical and structured evaluation
following a predefined protocol (Petticrew & Roberts, 2006). In this study, SLR was carried out following the
stages defined by Kitchenham (2004), which are described in Table 1.

Planning and Conducting the SLR

Aresearch of SLR related to the area of study was carried out in the international databases WoS, SCOPUS,
and Google Scholar in order to identify studies related to the TPACK model in primary education. No SLR were
found in the schooling stage but research conducted in initial teacher training and continuous development
(Chai et al., 2013; Moore-Adams et al., 2016; Rosenberg & Koehler, 2015; Voogt et al., 2013).

Chai et al. (2003) considers 74 SLR articles focusing on the integration of ICT and TPACK model, suggesting
potential areas for further development. Voogt et al. (2013) analyzed 55 articles that focus on theoretical bases
and TPACK practices, concluding that integration of ICT conditions teachers’ knowledge and beliefs about
pedagogy and technology. Rosenberg and Koehler (2015) examined 193 articles relating the TPACK model to
features of the geographical context, school and classroom, concluding that this model develops over the
background. Moore-Adams et al. (2016) analyzed 26 studies regarding TPACK and knowledge and skills
required to teach online, finding that teachers are not fully prepared for online teaching and learning
processes.

Consequently, a systematic literature review was necessary. This revision was conducted between March
and May 2019 in the following international databases: SCOPUS, WoS (Web of Science), ERIC (Educational
Resources Information Center), and Google Scholar. These databases were considered as were reported in
other SLR about TPACK model (Chai et al., 2013; Dikmen & Demirer, 2016; Rodriguez et al., 2019; Voogt et al.,
2013; Willermark, 2018).

This SLR revises articles from 2006 to May 2019. Keywords were verified in ERIC and UNESCO Thesaurus
before researching the databases. Table 2 depicts the specific protocol of keywords used when researching
in each database.

We used the following research criteria to determine the documents for revision: only empirical articles,
complete text, in the social sciences area, and regarding schools and primary education. Exclusion criteria
follow editorials, press notes, conference papers, reports, MA and PhD dissertations, other fields of study,
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Table 2. Specific protocol of keywords in each database

Database Protocol

SCOPUS
WoS
ERIC

Google Scholar ALLINTITLE: technological pedagogical content knowledge OR TPACK

TITLE-ABS-KEY(technological AND pedagogical AND content AND knowledge ) OR TITLE-ABS-KEY(tpack)
TS=(technological AND pedagogical AND content AND knowledge) OR TS=(tpack)
technological AND pedagogical AND content AND knowledge OR tpack

Table 3. Overview of the selected research articles

Database Advanced search Duplicated 1st selection 2nd selection
SCOPUS 103 9 94 10
WOS 206 46 160 5
ERIC 237 27 210 4
Google Scholar 161 3 158 0
Total 707 85 622 19

and restricted access to the institution, abstracts, and different educational levels. The initial search provided
707 documents, analysing titles, keywords, and abstracts regarding the inclusion criteria. Therefore, 85
duplicate articles (13.6%) were found, as described in Table 3.

From these 622 selected articles, most of them were found in ERIC (210) and WoS (160) databases. Titles,
keywords, and abstracts referring to the inclusion criteria were revised, being necessary to access to some
full texts. In total, 19 articles study the TPACK model in primary education, 10 of which are indexed in SCOPUS,
5 in WoS, and 4 in ERIC. These articles were fully read to determine how the TPACK model was applied,
obtaining information systematically about the research questions previously defined. Table 4 depicts the list

of articles included in this SLR.

Table 4. Research articles included in the SLR

Author (year)  Country Type of study  Research design Poz:::g?en & Instruments Analyzed area
Angeli et al. USA Empirical study Computing science 6-12-year-old Weekly meetings Computational
(2016) program students for curricular thinking
design
Ballesta et al. Spain Mixed-methods Quasi- 53 Students, 11 Pre- & post-test No data
(2017) experimental Teachers, & 28
Families
Bingimlas Saudi Arabia Quantitative  Non-experimental 243 Primary TPACK-based No data
(2018) teachers & guestionnaire
116 Students
Chen and Taiwan Quantitative ~ Non-experimental 689 Primary Survey Mathematics &
Jang (2013) teachers science
Hansenetal.  England Design-based Interactive design 23 Primary ~ Workshop & focus  Mathematics
(2016) research (DBR) teachers group
Heitink et al. Netherlands Mixed-methods Case study 29 Primary Videos & No data
(2017) teachers questionnaire
Jones (2017) USA Qualitative Case study 4 Primary Interview & No data
teachers observation
Kazu and Turkey Quantitative  Non-experimental, 280 Primary TPACK-based No data
Erten (2014) Exploratory teachers questionnaire
method
Liu (2013) Taiwan Qualitative Teacher 6 Primary Observation & Language &
professional teachers focus group  literature, English
development language, Social
(TPD) program studies science &
technology,
Mathematics, Life
curriculum
Lye et al. Singapur Mixed-methods Case study 35 Fourth- &  Survey, interview, Computational
(2014) fifth-grade & focus group thinking
students
Maboe et al. South Africa Qualitative Case study 12 Students, 6 Interview & focus English language
(2018) Teachers, & 6 group
Families
4/15 Contemporary Educational Technology, 14(3), ep370
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Table 4 (Continued). Research articles included in the SLR

Author (year)  Country Type of study Research design Poz::ig?en & Instruments Analyzed area
Magen- Israel Quantitative  Non-experimental 881 Primary Questionnaire  Primary general
Nagar & teachers
Peled (2013)
Munyengabe = Rwanda Qualitative Non-experimental 30 Primary TPACK-based Different areas
et al. (2017) teachers questionnaire,
interview, & focus
group
Paneru Chequia Qualitative Phenomenological 12 Primary Observation &  English language
(2018) teachers interview
Roig-Villa et Spain Quantitative ~ Non-experimental 224 Primary TPACK-based No data
al. (2015) teachers guestionnaire
Sdez-Lépez Spain Design-based  Natural approach 46 Sixth-grade  Questionnaire Social sciences
and Cozar- research (DBR) students
Gutiérrez
(2017)
Tai (2015) Taiwan Mixed-methods Convergence 24 primary Survey, English language
model teachers guestionnaire,
observation list,
interview, & focus
group
Vatanartiran Turkey Quantitative ~ Non-experimental 441 Primary TPACK-based No data
(2015) teachers questionnaire
Wong et al. Singapur Design-based Experimental 259 Third-grade  Study planin  Chinese language
(2014) research (DBR) students MyCLOUD
5 5
2 2 2
1
2013 2014 2015 2016 201y 2018

Figure 2. TPACK articles according to the year of publication

RESULTS

Initially, bibliometric indexes describing the year of publication, geographical distribution, type, and
design study of each research were analyzed. Subsequently, TPACK model approaches to primary education
were revised based on the teachers’ knowledge, students’ learning, and in the other members of the school
community.

Bibliometric Indexes of the TPACK Model in Primary Education

Each SLR requires bibliometric indexes in its initial stage. According to Ardanuy (2012), they permit to
express quantitatively the features present in the documents and, thus, analyze some aspects of this scientific
activity.

Studies reporting TPACK model in primary education have been published between the years 2013 and
2018 (Figure 2). It is important to highlight that most of the articles informing this topic were published
between 2015 and 2017 (five papers in each year, respectively).
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Figure 4. Types of research found in this SLR

Regarding their geographical distribution, articles published in Europe (9), Asia (6), Africa (2), and America
(2) outline. Furthermore, the countries with more contributions were Spain and Taiwan (with three articles
each), Turkey, the US, and Singapore (with two each), and other seven countries with one publication each
(Figure 3).

Regarding the type of research, quantitative studies outline with six studies, followed by qualitative
research (5) and mixed-methods (4). Additionally, design-based research (3) and an empirical study (1) was
found (Figure 4).

With reference to the research design, six (6) non-experimental studies, four (4) case-studies, one (1) quasi-
experimental, and one (1) experimental were found. Other mixed studies or with no explicit design as one
convergence model, an interactive-design study, and one based on the natural approach was observed
(Figure 5).

Regarding the participants involved in each research, samples vary from four to 811; with a predominance
of studies with less than 300 participants (84.21%). Major sampling highlight in quantitative studies conducted
in Israel by Magen-Nagar and Peled (2013), with 811 primary school teachers selected randomly and in Taiwan
(Chen & Jang, 2013), where the research was conducted with 689 primary teachers.

On the other hand, within qualitative research, Munyengabe et al. (2017) conducted a study in Rwanda
with 30 primary teachers. Regarding mixed-methods, Lye et al. (2014) project involved 34 participants.
Moreover, design-based research considered a sample of 259 primary students in a non-experimental study
(Wong et al., 2014).
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Table 5. Teacher-centered approaches to TPACK research

TPACK approach Authors Quantity/percentage
Self-reporting of teachers' Bingimlas (2018), Chen & Jang (2013), Kazu & Erten (2014), Magen- 6(42.8%)
knowledge TPACK Nagar & Peled (2013), Roig-Villa et al. (2015), & Vatanartiran (2015) o7
TPACK teacher training Liu (2013) & Tai (2015) 2(14.8%)
TPACK teaching Hansen et al. (2016), Heitink et al. (2017), Munyengabe et al. (2017),

) 4(28.5%)
experiences & Paneru (2018)

TK development & its

0,
relationship with TPACK ~ °"Nes (2017) 1(7.1%)

Research instruments, Munyengabe et al. (2017), Roig et al. (2015), and Vatanartiran (2015), applied the
TPACK questionnaire developed and validated by Schmidt et al. (2009) according to Rosenberg and Koehler
(2015).

Approaches Towards the TPACK Model in Primary Education

The results obtained in this SLR highlight the existence of diverse approaches in research related to TPACK,
teachers' knowledge, learning processes, and school community management. Consequently, this SLR
describes three approaches to the TPACK model: teachers, students, and school community.

Teachers’ approaches towards the TPACK model

There are 13 articles (68.42%) focused on teachers, the present analysis uses the guidelines of Paidican
(2019) and Willermark (2017), in Table 5 the classification is observed.

The self-report approach, consisting of a self-assessment through a survey, uses a Likert scale of 3to 7
points, teachers must numerically rate the statements of the three core and four secondary dimensions that
make up the TPACK. The most widely used instrument was developed by Schmidt et al. (2009) in five research
studies, one translated into Turkish by Ozturk and Horzum (2011). When referring to the length of the surveys,
the average is 39 items, the lowest number is 29 items by Roig-Villa et al. (2015) and the highest is 47 items
by Vatanartiran (2015). Four researches present their reliability indices, the average reaches a Cronbach’s
alpha (0.84), the highest being (0.96) by Kazu and Erten (2014), and the lowest (0.70) by Chen and Jang (2013).

In relation to the population, the average number of participants is 420 individuals, the most
representative sample is the research of Magen-Nagar and Peled (2013) and the smallest Bingimlas (2018).
The six researches are quantitative and non-experimental, regarding data analysis, three researches
Bingimlas (2018), Chen and Jang (2013), and Vatarnartiran (2015) perform analysis of variance (ANOVA), while
the remaining researches develop exploratory, correlational analysis and structural equation modelling
(SEM). The most studied variables are gender, age and years of experience of the teachers.

In relation to the results, the studies by Bingimlas (2018) and Roig-Villa et al. (2014) agree. For their part,
science teachers obtain higher results in TPACK, in contrast to mathematics teachers. In addition, teachers
point out that a good attitude is not enough to use ICT (Chen & Jang, 2013), they are aware that ICT facilitates
students’ autonomous learning (Magen-Nagar & Peled, 2013), teachers’ perception of digital knowledge has
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significant effects on other knowledge (Vatarnartiran, 2015), 32% of teachers who use ICT recognize them as
convenient (Bingimlas, 2018), and furthermore, that ICT use affects PCK and its sub dimensions (Kazu & Erten,
2014).

The present SLR analyses two research studies focused on teacher training, in relation to the research
design they are oriented towards teacher professional development (TPD) and training workshops TPACK in
Action, CALL (computer assisted language learning).

The studies show samples of between 6 and 24 cases, there is a greater participation of women, the age
of the teachers ranges between 30 and 40 years with more than 60%, and 70% of the teachers have between
6 and 16 years of professional experience.

The preferred subject is English, although there is also participation of teachers of seven other subjects
(Liu, 2013). The most commonly used instrument is classroom observation, although Tai's (2015) study
considers questionnaires, reflections, interviews, document analysis and the application of pre- and post-tests
for data collection.

As for the procedure used for teacher training, 15-hour workshops are considered (Tai, 2015) and the
rigorousness of Liu's (2013) work is highlighted, establishing four stages: course design integrating CK, PK, and
TK, lesson design in the TPACK framework, observation of peer teachers, and sharing in a discussion forum.

With regard to the results, according to Tai (2013), TPACK facilitates the measurement of impact on the
effectiveness of CK, PK, and TK in the training process, but its structure must include modelling, analysis,
demonstration, application and reflection. For Liu (2013), the participation of teachers in training processes
facilitates the change of beliefs and their way of integrating new technologies.

About the research related to teaching experiences, two are qualitative, a case study and an interactive
design focused on TPACK. The samples range from 16 to 30 teachers. The studies are in subjects such as
mathematics and English. The most commonly used instruments are: interviews, workshops, focus groups
and observations, highlighting the research of Hansen et al. (2016) and Munyengabe et al. (2017) where the
same instruments are applied.

In relation to the procedures, TPACK is used for initial stages of training Hansen et al. (2016) and
Munyengabe et al. (2017) and in the integrated model (TPACK in action) by Paneru (2018).

Research findings indicate that policies such as one laptop per child (OLPC) require the participation of
teachers for their successful development (Heitink et al., 2017; Munyengabe et al., 2017). Also, the use of
cooperative approaches enhances teachers’ creativity and context-specific adaptation facilitates the
development of better teaching practices (Hansen et al., 2016).

Regarding the development of TK and its relationship with TPACK, the qualitative research of Jones (2017),
a case study with the participation of four teachers, is presented. Interviews, observations, lesson plans, field
notes, focus groups, and reflections are used for data collection. The results show that low TK limits the use
of ICT and represents the main problem in promoting innovative practices in ICT integration. In addition, the
poor TK reduces the possibilities of carrying out teaching practices that consider constructivist and socio-
constructivist aspects.

Students’ approaches towards TPACK model

There are four articles focus on students (21.05%), there are two design-based researches, one empirical
study and one mixed study with conventional content analysis. The samples range from 35 to 259 students,
with a higher participation of fourth and fifth grade students (Lye et al., 2014; Wong, 2015). Computer science
is the subject with the most studies with two, followed by Chinese language and social studies.

The data collection instruments are different, highlighting the case of Saez-L6pez (2015) who use Rubric
TPACK based on Harris (2009) and questionnaire based on TPACK and Bloom'’s taxonomy. In addition, the use
of activity design (TPD) and lesson plans is considered (Angeli et al., 2016; Wong, 2015). The most recurrent
procedures are design and implementation, the duration ranges from three to 20 hours.

The results show that TPACK facilitates the design, planning and integration of CK, PK, and TK knowledge
so that students can access higher order learning according to Bloom's taxonomy (Lye et al., 2014; Saez-Lépez,
2015). Also, students report recognizing virtual environments and 3D simulation as learning spaces (Lye et al.,
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2014; Wong, 2015). Finally, according to Angeli et al. (2016), the gradual adoption of computer science in
primary schools represents the basis for expanding knowledge in the coming years.

School community approaches towards TPACK model

There are two TPACK studies focused on the school community (10.52%), the research is developed
through mixed and qualitative methods. The samples consider the participation of teachers, students and
families, the most representative being Ballesta et al. (2017). The research work is carried out in the subjects
of English and Spanish. When referring to the research instruments, the interview, focus group, field diary
and, pre- and post-test are used. The resources used for the development of the studies are Ipad, Ebook, and
MetamojiShare App. The procedure considers four phases, the problem, design, and information,
development and data collection. It also considers the participation of parents in the classroom.

The results show that TPACK can be used in a wide range of school contexts. In addition, involving families
allows fostering the development of students’ digital competences (Ballesta et al., 2017; Maboe et al., 2018).

The use of TPACK facilitates the adaptation of digital material, at PK and CK levels (Ballesta et al., 2017).
Finally, students have difficulties in developing reading skills without using ICT (Maboe et al., 2018).

DISCUSSION

The TPACK model has continued to produce scientific literature in recent years, although this is not the
case in primary education, according to Margerum-Leys and Marx (2002), teacher training programs in ICT
have traditionally focused on tertiary and secondary education; especially on the CK component.

In relation to the results of the research reviewed, they show that teachers present higher PK and CK
knowledge compared to TK and their interactions, which is consistent with previous research Archambault
and Barnett (2010), Beltran (2019), Cabero et al. (2015), Da Silva et al. (2015), Paidican (2017), Roig et al. (2015),
Roussinos & Jimoyiannis (2019), and Schmidt et al. (2009).

On the other hand, females perform better on most TPACK dimensions with the exception of TK, as
suggested by Akturk and Ozturk, (2019), Lin et al. (2013), and Luik et al. (2018). It should be noted that there
is research related to TPACK where males have higher levels of knowledge than females (Chai et al., 2010;
Karatas, 2014).

In relation to teachers’ willingness to use ICT, they have a positive attitude and high motivation, although
it is insufficient for the use of ICT. Furthermore, in highly technological environments, teachers have greater
ICT skills, similar to the ideas put forward by Ertmer and Ottenbreit-Leftwich (2010), who state that teachers
do not use technology due to a lack of access and training.

When referring to the ICT tools used by teachers, they vary according to the content to be addressed.
Therefore, the use of TPACK facilitates aspects related to planning, classroom management, and student
needs, ideas similar to those put forward by Hjalmarson and Diefes-Dux (2008) and Margerum-Leys and Marx
(2002). In addition, the right design, implementation, and instruction related to the technological, pedagogical
and curricular, favour the achievement of higher learning by students, agreeing with previous studies Harris
and Hofer (2011), Hughes (2005), Koehler and Mishra (2005, 2009), Niess (2005), and Yeh et al. (2021).

As for professional teacher training, there are initiatives in primary education related to TPACK, but they
are underdeveloped. The initiatives of classroom observation and integration of Montessori schools can be
highlighted. Teachers point out the need for digital literacy in order to acquire new skills, abilities, and
competencies and promote changes in their mentality, which allows them to improve their teaching practice.
Echoing Brantley-Dias and Ertmer (2013), who argue that TPACK research should have as its fundamental
purpose to understand the knowledge teachers need to make use of technologies.

When referring to student-centered TPACK studies, students’ views indicate that they enjoy activities that
consider the use of simulators and virtual environments. Moreover, students consider that ICT favors their
learning, which represents a challenge for schools, as teachers need to understand that integrating ICT
requires some pedagogical adaptations and family involvement. For Hjalmarson and Diefes-Dux (2008),
teachers are aware of the learning needs and requirements of their students, which contributes to designing
effective teaching practices within the classroom.
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In relation to TPACK research focused on the school community, it is underdeveloped, although early
findings show that the involvement of diverse school stakeholders supports the development of students’
digital competencies, according to Koehler and Mishra (2009), TPACK offers opportunities to analyze the
complex phenomenon of ICT integration.

When referring to the recommendations focused on teachers, it is suggested to carry out TPACK studies
related to professional development programs considering: collaborative spaces among teachers, adequate
time extension, advanced ICT approaches, the incorporation of attitudinal competences and open training
environments. In addition, develop TPACK studies related to the evaluation of hardware and technological
infrastructure used by teachers and the implementation of intervention projects based on learning models
and activities related to CK, PK, and TK.

From the studies focused on students, it is recommended to develop research that complements the
TPACK model with other theoretical perspectives, such as Bloom'’s taxonomy, Montessori method, among
others. In addition, adaptations of digital teaching material should be made based on the TPACK model,
relating PK, CK, and TK. It is also proposed to use TPACK for the implementation of computer science in
primary school and its relationship with other subjects.

Finally, in relation to the studies of the school community, it is necessary to investigate the guarantees of
access that families have to technological resources. Regarding the potential areas that could be developed
based on SR, the following are alternatives: to know and compare the efforts made by teachers when
planning, designing and implementing ICT, to know the impact of using TPACK in the design of activities for
students with learning difficulties in areas such as reading and mathematics, and to confirm the relationship
between TK and TPK of teachers and students.

In addition, implement through TPACK working communities in the areas of didactics and school
management, involving teachers, principals, teachers, students and families, implement the use of TPACK of
self-learning systems that involve the entire educational community and know the impact of the use of video
clip in the initial and continuous training of teachers.

CONCLUSIONS

From the SLR, we can conclude that only 19 of the 622 articles reviewed relate to the TPACK model in
primary education, which represents 3.05%. This shows the scarce scientific production at this educational
level. For example, no research has been found on the TPACK model in Latin America.

The TPACK model is versatile, as it not only describes teachers’ perceptions of knowledge, but also the
importance of peer collaboration in the design and implementation of teacher education programs.

As for the methodological aspects of the TPACK model, it is used to design and implement digital
environments, highlighting the importance of teachers’ goals, resources, beliefs, and knowledge, favoring the
successful integration of ICT into the educational environment. TPACK has also proven to be a useful tool for
evaluating large-scale initiatives in education, as in the Israel and Rwanda studies. In addition, TPACK has been
used as a complement to other models such as Montessori.

From its inception, the TPACK model has aimed to understand teacher professional development in both
school and university settings so that technology can be integrated into teaching practices (Mishra & Koehler,
2006).

This SLR highlights that research on the TPACK model has incorporated students and their families,
enriching the model and incorporating new lines of research. It highlights the need to incorporate TPACK
studies related to school management teams and to address issues of educational management. It is also
necessary to develop studies of the TPACK model in early education in order to relate these results to the
primary level.

Regarding the limitations of this SLR, it is necessary to deepen the knowledge of some methodological
orientations, model instruments, and information analysis in order to develop new research projects related
to the TPACK model.

10/15 Contemporary Educational Technology, 14(3), ep370



Contemporary Educational Technology, 2022

In this SLR, only a few databases were considered for review and analysis, which may bias this research.
Therefore, it would be advisable that other databases such as ScienceDirect, Sage Journal, Taylor and Francis,
Psychinfo, Electronic Sources, and Springer are also included when designing future literature reviews of the
TPACK model in primary education.
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