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ABSTRACT This article presents the results of a systematic literature review conducted on the research works of doctoral
students concerning the TPACK model in primary education and considering multiple roles, including those of teachers, stu-
dents, and of the educational community. The procedure used was the one proposed by Kitchenham (2004). The selection of
15 doctoral theses was carried out after a search in the repositories TESEO, DIALNET, Doctoral Dissertations on the Net
(TDR), Open theses, and Theses and dissertations (OATD), considering the period from the publication of the model by
Mishra and Koehler (2006) until April 2020. The review was carried out analyzing open access, full text doctoral theses focus-
ing on primary education. It is concluded that only 6,52% of the total number of theses about TPACK available on the data
bases concerns primary education. Furthermore, 53,3% of the research related to the TPACK model in primary education is
focused on teachers. These results are in line with those of a previous literature review carried out on the same topic that did
not consider this type of literature (Paidican & Arredondo, 2022b). It is recommended that research on TPACK be expanded,
focusing on aspects related to educational management, initial education, and its articulation with primary education.

KEYWORDS Teachers’ Competence; Educational Technology; Technological Pedagogical Content Knowledge (TPACK); Pri-
mary School Teachers; Teacher Training; Integration of Technology.

SOMMARIO Questo articolo presenta i risultati di una revisione sistematica della letteratura scientifica limitata a lavori di
dottorato e associata al modello TPACK nell’istruzione primaria, che considera il ruolo degli insegnanti, degli studenti e della
comunitd educativa. La procedura utilizzata ¢ quella proposta da Kitchenham (2004). La selezione di 15 tesi di dottorato ¢ sta-
ta effettuata a partire da una ricerca negli archivi online TESEO, DIALNET, Doctoral Dissertations on the Net (TDR), Open
theses, and Theses and Dissertations (OATD), considerando il periodo dalla pubblicazione del modello da parte di Mishra e
Koehler (2006) fino ad aprile 2020. I criteri di inclusione erano: accesso aperto, testo completo, tesi di dottorato incentrate
sull’istruzione primaria. Si ¢ concluso che solo il 6,52% del numero totale di tesi sul TPACK disponibili nelle banche dati
riguarda Iistruzione primaria. Inoltre, il 53,3% delle ricerche relative al modello TPACK nell’istruzione primaria ¢ incentra-
to sugli insegnanti. Questi risultati sono in linea con quelli di una precedente revisione della letteratura condotta sullo stesso
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argomento ma che non includeva lavori di dottorato (Paidicin & Arredondo, 2022b). Si raccomanda di ampliare la ricerca sul
TPACK, concentrandosi sugli aspetti legati alla gestione dell’istruzione, alla formazione iniziale e alla sua articolazione con
Iistruzione primaria.

PAROLE CHIAVE Competenze degli Insegnanti; Tecnologie Educative; Conoscenza dei Contenuti Pedagogici Tecnologici
(TPACK); Insegnanti della Scuola Primaria; Formazione degli Insegnanti; Integrazione della Tecnologia.

1. Introduction

Teachers need a series of competencies to successfully design and conduct the teaching and learn-
ing process. The technological, pedagogical, and content knowledge model (TPACK), which proposes
a way to look at the interaction between pedagogical, technological, and content teachers’ competence,
supplies a solid construct for integrating technology in the classroom (Koh & Chai, 2011; Koehler, Shin
& Mishra, 2012; Mishra & Koehler, 2006). In TPACK, three central dimensions can be distinguished
and the intersection between them allows for the identification of four others, as shown in Figure 1.

1) Technological Knowledge (TK): These are the skills needed to use ICT tools such as computers,
projectors, cameras, digital video, whiteboards, the internet, and the skills needed to use different
software programs (Koehler, Mishra, Kereluik, Shin, & Graham, 2014; Munyengabe, Yiyi, Haiyan,
& Hitimana, 2017).

2) Content Knowledge (CK): These are skills related to the content to be taught. It should be noted
that teaching and learning processes are enhanced if teachers are able to present knowledge in
meaningful contexts (Mishra & Koehler, 2006; Munyengabe et al., 2017).
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Figure 1. TPACK Model. Reproduced by permission of the publisher, © 2012 by tpack.org.
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3) Pedagogical knowledge (PK): Teachers need knowledge of teaching and learning processes, which
should include classroom management, planning, and evaluation of teaching and learning process-
es (Munyengabe et al., 2017; Schmidt et al., 2009).

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

5) Technological Content Knowledge (TCK): The result of the combination of TK and CK, TCK
relates to how technology depicts specific content (Koehler et al., 2014; Munyengabe et al., 2017;
Schmidt et al., 2009).

6) Technological Pedagogical Knowledge (TPK): The result of the combination of TK and PK, TPK
refers to how various technologies can be used in education (Mishra & Koehler, 2006; Munyengabe
et al., 2017; Schmidt et al., 2009).

7) Technological Pedagogical Content Knowledge (TPACK): It corresponds to the result of the inter-
section of CK, PK, and TK, which teachers must have to integrate ICT in the teaching and learning
process (Koehler et al., 2014; Munyengabe et al., 2017; Schmidt et al., 2009).

Over the last few years, the TPACK model has consolidated its importance in educational research
by presenting theoretical and practical guidance on teacher education in the field of technologies
(Erdogan & Sahin, 2010; Graham, 2011; Jang & Tsai, 2012; Lescano, 2013; Lye, 2013; Nordin, Davis,
& Tengku, 2013; Voogt, Pieters, & Handelzalts, 2016; Wang, Schmidt-Crawford, & Jin, 2018). As sug-
gested by Mishra and Koehler (2006) and So and Kim (2009), TPACK is the pedagogical way of know-
ing how to teach a certain content using the most proper technology. Other authors, such as Kim,
Kim, Lee, Spector and De-Meester (2013), Lin, Tsai, Chai, and Lee. (2013), and Koh and Chai (2014)
underline that the usefulness of the TPACK model lies in favouring the integration of ICT, considering
teachers’ feelings as a guide for the development of the process.

So far, systematic reviews of TPACK in primary school address aspects related to the applica-
tion of the model, learning designs, and the development of professional training programs, but they
cover the topic only partially, and usually regard different educational levels rather than look into
the specificities of primary level (Rodriguez, Agreda, & Ortiz, 2019; Voogt et al., 2016; Yeh, Chan,
& Hsu, 2021). The exception is Paidicdn and Arredondo (2022b) whose systematic literature review
(SLR) focuses specifically on primary school, although it analyses only a few databases such as: ERIC
(Educational Resources Information Center), Google Scholar, SCOPUS and WoS (Web of Science) and
hence does not cover PhD theses. The above SLR analyses 19 articles (3.05%) of the total selection
(622), covering the period from the presentation of the model to May 2019. The results of the SLR
show that most of the studies are oriented toward teachers, and self-assessment of teachers’ knowl-
edge is the most studied topic (42,8%). There are also studies focused on students and educational
communities, incorporating students’ families. It should be considered that there are no studies of the
TPACK model in Latin America.

Aim of this study is to extend the results of the above SLR by covering databases of PhD thesis,
in the belief that this type of work is an important component of state-of-the-art research trends. It
should be noted that the present SLR is developed as part of the doctoral research of the “Education
and Society” program at the University of Barcelona.

This study aims to examine the recent PhD works related to the TPACK model focused on primary
education, considering the following research questions:

- Question 1 (RQ1): What are the characteristics of the PhD thesis on the TPACK model in primary
education?

DOI: 10.17471/2499-4324/1285 59


https://doi.org/10.17471/2499-4324/1285

Miguel Angel Paidican Soto, Pamela Alejandra Arredondo Herrera

- Question 2 (RQ2): What approaches describe studies on the TPACK model in primary school
focusing on teachers, students, and the educational community?

- Question 3 (RQ3): What recommendations do the PhD theses suggest for the TPACK model in pri-
mary education focusing on teachers, students, and the educational community?

- Question 4 (RQ4): To what extent are the results of this review in line with those obtained by its
complementary study, by Paidican and Arredondo (2022b)?

2. Methods and materials

Systematic literature reviews aim to evaluate the scientific literature using critical and structured
protocols to limit bias (Petticrew & Roberts, 2008). The present study is carried out using the steps
defined by Kitchenham (2004), whose protocol is widely used in the social sciences, as described in
Table 1.

Table 1. Stages described in this SLR.

Stages Activities

Activity 1.1: Identifying the rationale of the SLR

Activity 1.2: Developing a protocol for the SLR

Activity 2.1: Identifying the purpose of the SLR

Activity 2.2: Selecting primary study sources

Stage 2: Conducting the SLR 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

Stage 1: Planning the SLR

2.1. Planning and conducting the SLR

As a preliminary stage for the SLR, a search was carried out in Google scholar, SCOPUS and WoS
databases to identify previous SLR related to the TPACK model in primary education. The string used
was (technological AND pedagogical AND content AND knowledge) OR TPACK. The string was
adapted to the format required by the different databases.

A total of 15 SLR were obtained, only three of which partially met the established requirements.
The study by Paidican and Arredondo (2022b) deals entirely with studies of the TPACK model in pri-
mary education. In addition, two SLR partially address this educational level, Yeh et al. (2021) consider
27,2% of the articles, and Rodriguez et al. (2019) include 35,3% of the publications on this educational
level. It should be noted that the three SLRs preferentially select WoS, SCOPUS, ERIC, and Google
scholar databases.

Given the above background, it was established that our review is different and complementary
to previous reviews related to TPACK. It addresses doctoral theses, considering usually less selected
repositories for SLR. Moreover, it allows us to obtain a broader view of the development of TPACK.
According to Caballero, Torres-Salinas and Lopez-Cozar (2011), studying doctoral theses is advanta-
geous as it reflects the trends, lines of research, and potential of universities. It is also a suitable way
to analyse the evolution of a specific area. Therefore, we conducted a SLR in the repositories TESEO,
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DIALNET, Doctoral Theses in Network (TDR), Open Theses and Theses and Dissertations (OATD) to
find scientific documentation related to the TPACK model for primary education.

This SLR analysed doctoral theses from the presentation of the model until April 2020. Keywords
were checked in the ERIC and UNESCO thesauri before searching. Table 3 shows the protocol used in
the search in each database.

Table 3. Specific keyword protocol in each repository.

Repository Keyword protocol

TESEO Modelo TPACK

DIALNET Modelo TPACK

Tesis doctorales en red (TDR) TPACK

Open Thesis “Technological Pedagogical Content Knowledge” or “tpack”

Theses and dissertations (AOTD) (Technological AND Pedagogical AND Content AND Knowledge) AND (“tpack”)

The search equation only considers the term TPACK and not TPCK, because according to Mish-
ra and Koehler (2006) and De Rossi and Trevisan (2018), the acronym TPACK depicts an integrative
perspective, avoiding focusing on one or two components of the model. In addition, the term primary
education is excluded to be able to access a broader body of research. Inclusion criteria are the fol-
lowing: open access, full text, doctoral theses focused on primary education. The exclusion criteria set
out restricted access, abstracts only, editorials, press releases, conference papers, reports, dissertations,
bachelor’s and master’s research, and other educational levels.

Figure 2 shows that 230 doctoral theses were found, with the largest number in Theses and Disser-
tations (AOTD) 171 (74,3%), followed by Doctoral Dissertations on the Net (TDR) 31 (13,4%). Titles,
keywords, and abstracts are reviewed according to the inclusion criteria. In some cases, it was neces-
sary to read the full text.

Fifteen doctoral theses were studied, 11 (73,3%) found in Theses and Dissertations, 2 in DIALNET,
and 2 in TDR (13,3%) respectively. It should be noted that the theses were reviewed by systematically
obtaining information related to the previously defined research questions. Table 4 shows the list of
selected studies.

3. Results

Initially, theses were analysed in relation to year of publication, geographical distribution, univer-
sity of origin of the research, type and design of research and instruments used. Secondly, the studies
on the TPACK model were analysed according to the focus of the studies, on teachers, students, and
the educational community.

3.1. Characteristics of the thesis about the TPACK model in primary education
The first part of the analysis is organised according to the first research question (RQI). It is

observed that there are no publications between the start of the TPACK model and 2012 and during
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Figure 2. Summary diagram of selected doctoral theses.

2018 and 2019. In addition, year 2016 presents the highest production, 6 theses (40%), followed by 2017
(20%), see Figure 3.

The first part of the analysis is organised according to the first research question (RQI). It is observed
that there are no publications between the start of the TPACK model and 2012 and during 2018 and 2019.
In addition, year 2016 presents the highest production, 6 theses (40%), followed by 2017 (20%), see Figure 3.
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Figure 3. Doctoral theses on TPACK by year of publication according to SLR.
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Figure 4. Geographical distribution of selected publications.

In terms of geographical distribution, the largest number of doctoral theses were published in the
United States 11 (66.6%), followed at lower rates by Spain 3 (20%) and Italy with 1 (13.3%), as shown in
Figure 4.

When referring to the type of research, 7 (46,6%) are mixed studies, 6 (40%) are qualitative and, 2
(13,3%) are quantitative, as shown in Figure 5.

Within the seven (45,1%) case studies, two (13,3%) descriptive investigations were found. Other
studies, such as quasi-experimental, phenomenological, and hermeneutic, SEM (structural equation
modelling), verbal report, ex post facto, and regression analysis, were observed with one, respectively:
29 instruments were used, including questionnaires (8), interviews (7), field diaries (3), and observa-
tions (3). In addition, recordings, discussion groups, reflections, representations, reports, lesson plans,
meetings, and focus groups were used, with one each.

In terms of samples, they vary between one and 1.371 cases. The largest samples of Masdeu (2015)
with 1.371 experts, Alqallaf (2016) with 562 teachers, and Manas Pérez (2017) with 255 students stand
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Figure 5. Types of research found in this SLR.

out. In addition, the study by Martinez (2016) considers the participation of 53 students, 16 teachers,
and 49 families.

3.2. The TPACK model in primary education by the targets of the studies

The second part of the analysis addresses the research questions 2, 3 and 4 and is organized taking
into consideration elements of the study classifications of Paidican and Arredondo (2022b), Wang and
colleagues, (2018), and Willermark (2018), namely according to the focus of the studies (teachers, stu-
dents, and the community).

3.2.1. Teacher-centred studies of the TPACK model

Among the selected doctoral theses, 8 (53,3%) studies focus on teachers, classified in self-report of
knowledge, training, experience, and development of TK and their TPACK relationship, as shown in
Table 5.

As far as the methodological approach (RQ2), the studies focusing on teachers were mostly qual-
itative and mixed. The samples, that are mostly non-probability samples, ranged from one (McCann,

Table 5. Teacher-centred approach to TPACK research.

TPACK perspective Authors Quantity/ percentage
Self-reporting of teachers’ technological, Ontiveros-Karr (2017), Alqallaf (2016), 5 (62,5%)
pedagogical, and content knowledge (TPACK)  Mallernee (2017) Mishne (2012), Fanni (2014) 70
TPACK teacher training Jones (2012) 1(12,5%)
TPACK teaching experiences Montes (2016) 1(12,5%)

TK development and its relationship with 0
TPACK McCann (2015) 1(12,5%)
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2015) to 562 teachers (Algallaf, 2016). When referring to the research instruments, reflections, task rep-
resentations, field notes, focus groups, planning, interviews, and questionnaires were used, the latter
two being the most frequently used.

In the self-reporting approach, Ontiveros-Karr (2017) conducted a qualitative, phenomenologi-
cal, and hermeneutic research study, whose aim is to describe the attitudes of teachers in integrating
ICT in the framework of TPACK. The results show that teachers with more experience in CK and PK
increase their confidence, and this allows them to increase their TK. In addition, teachers report they
use ICTs for communication and training over teaching and learning processes.

Alqallaf (2016) conducts a mixed and descriptive study, aiming to examine teachers’ feelings on
integrating teaching practices in an M-learning environment. The results show confidence in integrat-
ing ICTs through YouTube and Instagram. They say that there are difficulties in integrating ICTs if
there is no clear model for their integration.

Mallernee (2017) develops a quantitative case study, which aims to explore the effects of teacher
professional development on integrating iPads. The results show that 72,6% of teachers have above-av-
erage scores on the TPACK. However, there is no correlation between the development of training
seminars and teachers’ TPACK knowledge.

Mishne (2012) conducts a mixed, ex post facto investigation, the aim of which is to examine
whether teacher self-efficacy, knowledge, and experience influence levels of technology integration. The
results show that teachers with higher TK also report higher ICT use and higher digital competencies.
Moreover, an elevated level of teacher TPACK requires more than just supplying access to ICT tools
and resources.

Fanni (2014) develops a mixed case study, which aims to investigate the relationship between teach-
ers” self-efficacy and their use of ICT. About the results, the use of TPACK positively predicts teachers’
self-efficacy and ICT use. In addition, experienced teachers report less confidence when using ICTs.
Teachers who have taken part in extensive training processes report higher levels of self-efficacy.

About teacher education with TPACK, Jones (2012) carried out a qualitative study. The aim is to
understand how teachers in a lesson study professional development (LSPD) with technology change
their beliefs and practices. The results show teachers feel confident to use ICTs, however, their use is
limited by lack of PK and CK. In addition, the use of technology is affected by the limited availability
of technology in the classroom.

Referring to teaching experiences with TPACK, Montes (2016), carried out a qualitative case study,
which aims to examine the decisions taken by teachers when planning the integration of portable tech-
nology. The results show that effective ICT implementation requires effective planning and that teach-
ers have increased their technological, pedagogical, and content knowledge (TPACK). It is found that
the regular use of ICT does not imply that it is planned by teachers.

Regarding the development of TK and its relationship with TPACK, McCann (2015), conducted a
qualitative study, which aims to study the support that teacher’s TPACK can give in designing and
delivering instruction based on the UDL.

As far as RQ3, namely recommendations deriving from studies, self-report research on teachers’
knowledge recommends the development of qualitative, mixed, and longitudinal studies (Fanni, 2014;
Ontiveros-Karr, 2017; Mishne, 2012). In addition, the use of various data collection tools is recom-
mended, such as interviews, reflective diaries over time, observations, and analysis of curriculum doc-
uments, in secondary and adult education contexts and different subjects (Algallaf, 2016; Ontiveros-
Karr, 2017). It is also recommended to investigate aspects related to curriculum-ICT alignment and
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contextual factors affecting ICT use (Algallaf, 2016; Mallernee, 2017). Finally, it is recommended feel-
ings, motivations, and influence of teaching behaviors when using ICT need to be explored and under-
stood (Fanni, 2014; Mishne, 2012).

Jones” study (2012) related to teacher training recommends understanding the motivations behind
teachers’ resistance to the use of ICTs, exploring the role of parents and guardians and the support of
the educational community.

Likewise, research led by Montes (2016), which was focused on teachers’ experiences, recommends
exploring and understanding TPACK levels and teachers’ beliefs during planning in different contexts,
to understand the strengths and weaknesses when integrating ICT.

McCann’s (2015) research, based on the development of TK and its relationship with TPACK, rec-
ommends that, in consideration of increasing numbers of students with special educational needs,
TPACK development should be complemented with UDL in order to collaborate transdisciplinary.

3.2.2. Student-centred approaches to the TPACK model

Regarding the methodology adopted in the studies, of the two studies (13,3%) focusing on students
retrieved, one uses mixed methods while the other is qualitative. The samples range from 28 to 255
cases, with the participation of students from fourth to the sixth grade being the most representative
sample (Maifias Pérez, 2017). Both studies were conducted about music. The data collection instruments
were questionnaires, interviews, participant observation through a field diary, individual recordings,
and discussion group, and the study by Ufartes (2016), which used various instruments, stands out.

Maias Pérez (2017) conducts mixed research through the observation method. Its aim is to
improve the quality of music education with the creation of an interactive musicogram. The results
show that teachers and pupils have a positive view of the incorporation of interactive activities in
music education.

Ufartes (2016), develops qualitative and interpretative research, its aim is to analyze the implica-
tions that the adoption of mobile devices in music education has on the didactic process. The results
show teachers require training and the exchange of experiences related to mobile devices. In addition,
the didactic proposal has shown the change of roles between teachers and students, with the latter
being the true protagonist of the teaching and learning process.

As far as RQ3, the research focused on students recommend the development of mixed studies,
which would lead to the deepening of the theoretical framework of TPACK, including the exploration
of international experiences (Mafias Pérez, 2017; Ufartes, 2016). Furthermore, it is recommended the
use of research as a feedback tool (Maias, 2017).

3.2.3. Approaches to the TPACK model with a focus on the school community

There are five studies (33,3%) focused on the school community, including the participation of
teachers, students, school principals, families, educational administrators, schools, and external
experts, see table seven.

The research on the school community was mixed, quantitative, qualitative, and quasi-exper-
imental. All the samples are non-experimental, the sample being representative (Masdeu, 2015). The
research work is carried out in the subjects of the Spanish language, English, technology, and music.
Different instruments were used for data collection, with the questionnaire being the most used.
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Table 6. School community participation in TPACK studies.

Authors STU TEA DE FA EA SC EE
Martinez (2016) 53 16 49

Monroe-Ossi (2016) 75 42

Woodward (2016) 58 3

Perry (2018) 49 N/D (¥)

Masdeu (2015) 1.371 16

Note: STU (students), TEA (teachers), DE (educational directors), FA (family), EA (educational
administrators), SC (schools) EE (external experts). (*) There is participation of education admini-
strators, but no specification of the number of education administrators.

Martinez (2016), develops a mixed and quasi-experimental study, whose aim is to incorporate
enriched e-books in an integrated model of education to improve the understanding of information
and the development of a critical attitude. The results allowed Martinez to state that incorporating
TPACK as a complement to the e-book increases linguistic communication by 82%.

Monroe-Ossi (2016) carried out a quantitative, which aims to examine in-service teachers’ beliefs
about how they use ICT in the classroom. The results suggest positive predictive relationships between
technological leadership support and the development of technological skills. Thus, a technology leader
has the opportunity and responsibility to communicate a positive view of ICT.

Woodward (2016) conducted qualitative research and verbal report, the aim of which is to examine
the processes used by teachers when planning the integration of ICT. The results show that teachers’
incorporation of ICT strengthens certain instructions, despite the lack of clarity of purpose. Teachers
do not need to be experts to use certain ICT tools.

Perry (2018) conducts mixed research with regression analysis, which aims to Measure the factors
that influence ICT integration. The results show that the complementation of SMART and TPACK
confirms that teachers effectively implement ICT. Sometimes, teachers obtain results that are on the
upper scale of SMART. In addition, science teachers show a higher frequency of ICT use.

About the development of TK and its relationship with TPACK, Masdeu (2015), develops mixed,
descriptive research with the interpretative paradigm, to study the digitization of music classrooms in
public schools in Catalonia. The results show that teachers need to consciously incorporate ICT and
understand that technologies support digital literacy, and in no case are they a replacement for tradi-
tional teaching practices.

Research, based on the school community, recommends the development of comparative, mixed,
longitudinal, and case studies, to collect more information on ICT-mediated learning environments
(Masdeu, 2015; Monroe-Ossi, 2016). Besides, studies focusing on professional development and sustain-
ability over time are recommended (Perry, 2018) as well as studies examining teachers’ beliefs when
integrating ICT and the decision-making process when planning instruction (Monroe-Ossi, 2016;
Woodward, 2016). Finally, Martinez (2016) recommend the creation of a bank of free ICT tools to
adapt to the student needs.

Finally, in relation to the results obtained in the present SLR and its complement with the previous
study by Paidican and Arredondo (2022b) (RQ4), it can be affirmed that both SLRs present a great-
er scientific production between 2015 and 2017. In relation to geographical distribution, the United
States and Spain have the highest scientific production, in both SLR. It should be noted that this result
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depends largely on the databases selected for SLR, as some of them deal only with national research.
With regards to the type of research, there is agreement on the existence of mixed, quantitative and
qualitative studies in both SLR. Moreover, mixed studies are the majority in this SLR and allow access
to a broad and complementary view of the TPACK model. About research instruments, there is a
noticeable trend in the use of questionnaires and interviews. In this regard, it can be noticed that the
use of the TPACK questionnaire by Schmidt et al. (2009) is widely observed in both the SLR, for its
application in the original form but also for the adaptation and creation of new questionnaires.

In terms of samples, both SLR retrieved studies involving mainly teachers; the largest studies
include 881 and 662 teachers, respectively (Alqallaf, 2016; Magen-Nagar & Peled, 2013). On the oth-
er hand, the studies involving students present similar sample sizes; the largest include 255 and 259,
respectively (Mafas Pérez, 2017; Wong, Chai, Zhang, & King, 2014).

About subjects of the studies, there is a greater development of research focused on teachers, with
values between 68.14% and 53.3%. At the same time, the majority are self-report studies of TPACK
with the former SLR (Paidicin & Arredondo, 2022b) presenting 35.29% and the present one reaching
over 60%. In the case of the studies focused on students, both SLR consider participation from first to
sixth grade, being higher in fourth-grade students (Angeli, et al., 2016; Lye, Wee, Kwek, Abas, & Tay,
2014; Manas Pérez, 2017; Sdez & Cozar (2017); Ufartes, 2016; Wong et al., 2014). In addition, the studies
include different subjects, including music education, computer science, social sciences, and the Chinese
language. Considering studies based on educational communities, the present SLR has greater teacher,
student, and family participation. Besides, this SLR is complemented by the inclusion of studies involv-
ing school principals and external experts. Likewise, there is a coincidence in the subjects addressed in
the research, among them: Spanish language, English, music education, and technology education.

4. Discussion

The scientific production about the TPACK model has advanced in recent years. However, in pri-
mary education does not present the same development (Paidican & Arredondo, 2022b; Rodriguez et
al., 2019; Yeh et al., 2021). For Margerum-Leys and Marx (2002) the cause lies in the focus of studies
on secondary and university levels of education over primary education.

Previous SLR on the TPACK model in primary schools address specific topics such as the vision of
the TPACK model in education, the effects of teacher participation in the design and development of
training programs and learning by design (Rodriguez et al., 2019; Yeh et al., 2021). Although Paidican
and Arredondo (2022b) address TPACK in primary school in general, the selection only considers a
few databases, making it impossible to obtain a broad view of TPACK at this educational level.

This SLR shows that most teacher-centred research on TPACK uses self-report to measure teach-
ers’ knowledge of ICTs use, as argued by Bingimlas (2018), Chen and Jang (2013), Kazu and Erten
(2014), Magen-Nagar and Peled (2013), Paidican and Arredondo (2019; 2022a; 2022¢). Furthermore, the
preferred instrument is the five-level Likert-type questionnaire, the construction of which considers
Schmidt et al. (2009) as well as Cabero Almenara, Roig-Villa, and Mengual-Andrés (2017) and Roig-
Vila, Mengual-Andres and Quinto-Medrano (2015), as main references.

As for studies on students, both have been conducted in the field of music education. It should be
noted that the importance of developing student-centred teaching processes lies in the fact that they
promote the achievement of greater learning by students, as stated by Harris and Hofer (2011), Koehler
and Mishra (2005; 2009), Hughes (2005), Niess (2005) and Yeh et al. (2021).
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Concerning the studies involving the school community, they include the participation of various
educational agents such as students, teachers, principals, family, educational administrators, and exter-
nal experts. Furthermore, the research is developed considering different subjects such as Spanish lan-
guage, English, technology, and music, which is in line with previous studies by Angeli et al. (2016),
Chen and Jang (2013), Hansen, Mavrikis, and Geraniou (2016), Liu (2013), Lye et al. (2014), Maboe,
Smith, Banoobhai and Makgatho (2018), Paneru (2018) and Tai (2015).

When referring to the recommendations, there is agreement in studies on the need for compara-
tive, mixed, and longitudinal research, to deepen theoretical and methodological aspects, incorporat-
ing various instruments that facilitate the triangulation of data.

About teachers, it is recommended investigating feelings, motivations, and contextual factors pre-
sented by teachers when using ICT. In addition, curricular, contextual, and planning aspects of ICT-
mediated instruction should be addressed. Concerning students, it is recommended using research as a
feedback tool within schools. Likewise, the educational community needs a bank of free ICT resources.

Considering the contribution of the TPACK model in the integration of technologies, the research
focused on the educational community suggests the development of studies to explore the beliefs of
the school community about the integration of technology, investigate teachers’ planning decisions and
their impact on student learning, and develop models of lifelong learning to determine the long-term
benefits.

5. Conclusions

On the basis of the results obtained, it can be concluded that the scientific production about the
TPACK model in primary education is lower than at other educational levels, such as university edu-
cation. The present SLR only obtains 15 doctoral theses analysed, out of a total of 230, representing
6,52%, none of which are carried out in Latin America. Moreover, the doctoral theses are published for
a limited period between 2012 and 2017. Regarding the geographical distribution, almost two-thirds
were published in the United States.

In addition, the existence of different research approaches related to the TPACK model is con-
firmed, highlighting aspects related to students and the school community, in mostly mixed and quali-
tative studies.

The use of the TPACK framework to analyse ICTs integration in different pedagogical contexts as
Montessori, the substitution augmentation modification redefinition (SAMR) model, and Universal
Design for Learning (UDL) stand out. About Montessori, Jones’ research (2012) concludes that the use
of ICT under this method is limited by teachers’ levels of knowledge of PK and CK and not by their
levels of confidence in ICT.

On the other hand, Perry’s research (2018) through SAMR and TPACK allows us to affirm that
their use together facilitates the implementation of ICT, where teachers reach levels of redefinition, the
highest of SAMR. McCann’s (2015) study related to UDL reveals the complexity of ICT integration
through TPACK in inclusive contexts; however, the author concludes that teachers with high levels of
TPACK have access to technologies and strategies to serve students from diverse backgrounds.

In addition, the use of TPACK is presented in seven different subjects with a prevalence of music
and technology. TPACK has proven to be a useful framework for integrating new technologies as a
complement to traditional classes. There is a clear need to incorporate TPACK studies related to school
management teams and to address issues of educational management.
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The present SLR has added value, reflected in the incorporation of samples with students between
first and sixth grade, new studies focused on the school community, including the participation of
school principals and external experts, and a greater variety of topics such as music education and
technology education.

The literature review provides a different view of TPACK research, although there are limitations
that should be considered. For example, other types of analysis, focused on the characteristics of the
research instruments, the subjects considered, and the student characteristics, among others, could be
considered for future reviews. Finally, searching new databases such as DIALNET, SCIELO, REDAL-
YC, Yok National Thesis Center and CNKI (China National Knowledge Infrastructure) among others
could provide insight into how TPACK is being studied in different contexts.
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