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Information and communication technologies (ICTs) now form part of virtually all aspects
of our daily lives, including education. However, teacher training in digital competence
has been pushed into the background, especially in social sciences and in history
instruction, in which digitalization and the use of ICTs is an opportunity for improvement
and educational innovation. Consequently, proposals integrating the various types of
knowledge into the training of history teachers are still rare and scarce. To solve this
problem, this study presents a mixed quantitative and qualitative analysis using a pre-
and posttest questionnaire with a sample of 235 students of the primary education
degree at the Public University of Navarre who took part in an innovative didactic
proposal that was implemented using the technological pedagogical content knowledge
(TPACK) model based on digitized primary sources in three resources: PARES (Spanish
Archive Portal), EUROPEANA, and BNE (National Library of Spain). The primary aim of
this study was for preservice teachers to develop digital competence in teaching social
sciences by integrating the technological, pedagogical and content knowledge types
using the TPACK model. There were three specific objectives. The first was analyzing
the digital knowledge of students following a primary education degree concerning the
use of ICTs in history instruction. The second was implementing a didactic proposal
in the teaching social sciences course based on the TPACK model by integrating ICTs
and history instruction using Spanish and European digitized primary historical sources.
Finally, the third was evaluating the impact of this didactic proposal on developing
the knowledge types linked to the TPACK model, especially content knowledge (CK)
and its technological content knowledge (TCK) and pedagogical content knowledge
(PCK) combinations.

Keywords: TPACK, historical thinking, preservice teachers, ICTs - information and communication technologies,
history instruction

INTRODUCTION

The development of information and communication technologies (ICTs) has been one of the
most significant constituents of change in recent decades (Mishra and Koehler, 2006). Besides
altering social relationships, communication, and information, their impact has transformed
society and posed a major challenge in education (Jiménez Sabino and Cabero Almenara, 2021).
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As a result, it is becoming increasingly obvious that the
individuals forming our current society and who will shape
the future one will need to develop digital competence (DC)
to a high level in order to function properly (Cabero and
Palacios, 2020; Hidalgo Cajo and Gisbert Cervera, 2020; Miguel-
Revilla et al., 2020). This need has been even more evident, if
possible, in the past 2 years when the exceptional circumstances
caused by COVID-19 have led to transformation toward an
unprecedented digital and virtual education at all educational
levels. Simultaneously, this accelerated change has highlighted
the need to begin promoting the development of DC in
classrooms based on improved pedagogy and the significant
development of digital competence of educators (DCE) (Cabero-
Almenara and Llorente-Cejudo, 2020; Romero Tena et al., 2021).

This position, which has become increasingly widespread
among social sectors (Garcia-Valcarcel and Martin del Pozo,
2016), has also been echoed at all institutional levels in recent
years: in the creation of national and international standards
that include improvement and implementation proposals for DC
and DCE (International Society for Technology in Education
[ISTE], 2008; UNESCO (2008, 2016); Ministry of Education
Malaysia, 2012; DIGCOM; DigComEdu), and in curricular
and legislative development for use in classrooms. In this
regard, in Europe, DC has been included among the key
competences for learning (Commission of the European
Communities, 2006). Consequently, DC has to be developed
to improve educational practice (Redecker and Punie, 2017).
In Spain, this competence has been included in the latest
educational legislations (LOE, LOMCE, and LOMLOE), and
also in the curricular frameworks established by regulations
to govern the initial training of teachers studying primary
and preschool education degrees (Order of the Ministry
of Education, Science, and Innovation 3857/2007 of 27
December, Objective 11).

However, the education system still faces numerous challenges
and difficulties where DC is concerned, and the causes of the
delay in implementing it in the various learning processes are
diverse (Mishra and Koehler, 2006). On balance, the norm
in both classrooms and teacher training has been to focus
didactic and pedagogical proposals concerning DC on using new
equipment and resources (Hargrave and Hsu, 2000; Graham et al.,
2004, 2009; Mishra and Koehler, 2006; Ortega Sanchez, 2015),
reproducing explanatory and traditional methodologies that have
not enabled the breadth of changes needed in education (Cabero
and Marin, 2014; Cejas Leon et al., 2016; Gomez Trigueros, 2017).

Given this situation, we should remember that new
educational contexts not only require more technological
resources but also a real change process that affects DC,
DCE, and, therefore, educational practice and roles in
the classroom. The development of ICTs does not merely
consist of applying new resources but also, and especially, of
promoting their implementation as an integrated pedagogical
tool in the educational development of students (Tirado and
Aguaded, 2014; Gonzalez et al, 2018; Ramma et al, 2018).
Furthermore, concerning educational practice and roles in the
classroom, the use of ICTs in teaching-learning processes cannot
occur independently as it must be linked to methodological,

pedagogical, and content innovation processes in which
teachers’ and students’ roles overcome traditional approaches
(Rivero and Mur, 2015).

For this to occur, initial teacher training should be presented
as a space for preferential action and, simultaneously, as a
didactically and pedagogically complex field. On the one hand,
courses linked to ICTs in teacher training are scarce, especially
in the specific area of social sciences (Ortega Sanchez, 2015;
Garcia-Valcarcel and Martin del Pozo, 2016). This lack of
training coupled with teachers’ lack of knowledge in how to
use ICTs in the classroom means that the dissemination media
for history instruction technologies are often personal blogs
and colleagues’ recommendations, as highlighted by Flores and
Rivero (2014). On the other hand, even in cases in which courses
and training models have been rolled out (Price and Kirkwood,
2014; Voithfer et al., 2019; Koh, 2020; Ortiz-Coldn et al., 2020),
lack of knowledge and interest in technologies persists among
most teaching personnel of the various disciplines and also in
history instruction.

Consequently, the starting point of this study is this complex
issue (see, for example, Colomer Rubio et al., 2018; Hidalgo Cajo
and Gisbert Cervera, 2020; Ortiz-Colén et al., 2020), in which
a lack of interest and pedagogical training is combined with an
obvious need (Sharp, 2014) to develop DCE, in this particular
case with the added difficulty of linking it to social sciences and
the development of historical thinking in the classroom, as some
studies have done (VanSledright, 2013; Colomer Rubio et al.,
2018; Ortega-Sanchez and Gémez Trigueros, 2020; Rinder, 2020).

BACKGROUND: THE TPACK MODEL

The scientific literature on DCE and teaching training has a
relatively long history that began at the end of the twentieth
century. Initially, ICTs in the classroom were analyzed and
developed on the fringes of the pedagogical or content
dynamics and processes implemented at various educational
levels (Hargrave and Hsu, 2000; Graham et al., 2004). The aim
at that time was to present various media and resources to
develop what was considered technological knowledge, which
differed from other knowledge imparted in teaching and learning
processes. However, in-service and preservice teachers that had
begun to implement technological models and proposals soon
observed problems with this separation. Consequently, they
advocated that technologies had to be linked to the other factors
involved in the educational process (Gémez Trigueros, 2016) and
by the start of the twenty-first century, technology integration
had become the objective to achieve (Graham et al., 2009).
Several educational proposals and training models soon
appeared to respond to this demand, seeking to integrate
technological knowledge (TK) with the other aspects of the
educational process (Moersch, 2002; Lee et al., 2007). It is in
this context that Mishra and Koehler (2006) developed the
technological pedagogical content knowledge (TPACK) model.
This proposal was based on the educational knowledge theories
put forward by Shulman (1986, 1987), who advocated the
existence and link in the classroom of two types of knowledge
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that teachers should impart for their teaching to prove successful:
pedagogical knowledge (PK) and content knowledge (CK).
This model, known as pedagogical content knowledge (PCK),
supported the idea that the knowledge types needed to be
integrated in the classroom and that none was independent.
Despite the criticism leveled at PCK (Cochran et al., 1993; Van
Driel et al., 1998), the model has remained current over the years.
Consequently, with technological innovation as an objective, and
using the bases of PCK, Mishra and Koehler (2006) added a new
type of knowledge, TK, and developed their new model, originally
known as TPCK and later as TPACK (Jang and Chen, 2010).

The TPACK model kept the main principle of the theories of
Shulman (1986, 1987), namely the integration of the knowledge
types; therefore, it was not a simple TK add-on. According to
Mishra and Koehler (2006), it is a technological integration model
of ICTs in teaching and learning. For this to occur properly
and successfully, the three main types of knowledge—TK, PK,
and CK—should not be implemented independently; instead, the
focus should be especially on knowledge developed from the
three interacting with each other, in other words, technological
pedagogical knowledge (TPK), technological content knowledge
(TCK), and pedagogical content knowledge (PCK), whose
intersection finally gave rise to the TPACK (see Figure 1).

Although the TPACK model currently has the essential
structure developed by Mishra and Koehler (2006) and Koehler
and Mishra (2008), it has been adapted several times in recent
years (Angeli and Valanides, 2009; Jang and Chen, 2010; Van
Vaerenewyck et al., 2017). These adaptations have been especially
important for contextual knowledge (XK) as another element in
teaching development (Porras-Hernandez and Salinas-Amescua,
2013; Rosenberg and Koehler, 2015; Phillips et al., 2016; Swallow
and Olofson, 2017), which was included in the last revision of the
TPACK by Mishra (2019). The relative stability of the main bases
of the model has coexisted with extensive scientific literature
outlining its limitations and issues (Mishra, 2019).

On the one hand, some analyses have considered TPACK
as an ill-advised proposal that does not apply in some
educational contexts (Abbitt, 2011). These analyses emphasize
some of the aspects they consider problematic in the model,
for example, the excessive pursuit of technological sophistication
in some studies when applying TPACK (Roussinos and
Jimoyiannis, 2019), the complexity of practically applying
the model as it is divided into many types of knowledge
(Angeli and Valanides, 2009) and, consequently, the difficulty
in implementing an instrument to evaluate the acquisition of
different types of knowledge (Phillips, 2016; Ozgen and Serkan,
2020).

On the other, some studies have tried to improve and expand
the model in different ways, even though they have detected
problems with Mishra and Koehler’s proposal in several contexts.
For example, the technology, pedagogy, content and spaces
(TPeCS) knowledge model (Kali et al., 2019), the study designed
to reconceptualize the model, including a scope and apparatus of
literary criticism by Watulak and Kinzer (2013), and, especially,
other analyses focused on applying the TPACK model with the
aim of developing e-teaching resources and specific applications
(Ortega-Sanchez and Gomez Trigueros, 2019; Miguel-Revilla
et al., 2020).
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FIGURE 1 | Revised version of the TPACK model (Mishra, 2019).

Nevertheless, although the TPACK model has been criticized
and modified, many studies have defended its validity for
integrating ICTs into the classroom in all educational spheres
(Cabero, 2014; Barac et al., 2017; Hsu and Lin, 2020), but
especially referring to teacher training in several areas and
disciplines (Redmond and Peled, 2018; Agustin et al., 2019;
Atun and Usta, 2019; Koh, 2019; Ladrén et al., 2019; Valtonen
et al.,, 2019; Kaplon-Schilis and Lyublinskaya, 2020; Kong and
Lai, 2021). However, as mentioned above, the TPACK model
is still a novel and emerging practice in the teaching of social
sciences (Willermark, 2018). In any event, in the past decade,
the TPACK has been applied in aspects such as the creation
and use of specific ICT resources for the classroom (Lee and
Tsai, 2010); the perception and self-perception of ICTs and
their integration by in-service teachers at several levels (Graham
et al., 2009; Coézar et al., 2015; Van Vaerenewyck et al., 2017;
Jiménez Sabino and Cabero Almenara, 2021); curricular analysis
(Ortega Sanchez, 2015); and, essentially, initial teacher training
in social sciences, which includes, among other elements, a direct
or indirect link with several aspects of historical thinking in
the teaching-learning process (Gomez Trigueros, 2016; Colomer
Rubio et al., 2018; Miguel-Revilla et al., 2020; Ortega-Sanchez and
Gomez Trigueros, 2020; Rinder, 2020).

METHOD

This research starts with the hypothesis that, although preservice
teachers are “digital natives,” they are not “digital experts”
(Miguel-Revilla et al., 2020; Romero Tena et al., 2021). Therefore,
despite knowing and being familiar with ICTs, they are not
capable of integrating technologies into their future teaching
work and far less capable of applying them at a specific content
and pedagogical level.
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The main objective of this study was for students of the
primary education degree to develop DCE in the field of social
sciences by integrating content, pedagogical, and technological
knowledge in cooperative settings using the TPACK model
(Mishra and Koehler, 2006).

The following are the specific objectives.

First objective (SO1): analyzing the digital knowledge of
students following a primary education degree concerning the
use of ICTs in history instruction.

Second objective (SO2): implementing an educational
proposal in the teaching social sciences course based on the
TPACK model by integrating ICTs and history instruction using
Spanish and European digitized historical sources.

Third objective (SO3): evaluating the impact of this didactic
proposal on the development of the knowledge types linked
to the TPACK model, especially CK and its TCK and
PCK combinations.

The research we present in this study is descriptive and
experiential. Given that mediation and evaluation of the TPACK
model and its knowledge types have been seen as one of
the difficulties in implementing it in the classroom, this
study addresses that problem in the way other studies have
(Cozar et al., 2015; Gémez Trigueros, 2016) by developing a
mixed research model combining quantitative and qualitative
analysis factors (Kaplowitz et al, 2004). For that purpose,
this study is based on two questionnaires before and after
implementing a didactic experience using the teaching-learning
TPACK model and three ICT resources linked to history
and the digitalization of primary sources (BNE, PARES, and
EUROPEANA) in the classroom.

An experimental design was used in both the quantitative
and qualitative approaches using questionnaires created from
instruments already developed for the TPACK model (Schmidt
et al,, 2009; Cabero et al.,, 2015; Ortega-Sanchez and Gdémez
Trigueros, 2019; Valtonen et al., 2019) and validated by experts
from Nebrija University and the European University of Madrid
for this specific proposal. The questionnaires contained a first
general identification part and a second part that included
closed, open, and Likert-type questions (Cejas Leén et al,
2016; Lopera Pérez et al., 2020), which corresponded to self-
perception of the TPACK model knowledge types: PCK in
questions aimed at applying several historical thinking aspects
in the primary classroom (questions 1-7); TPK in questions
focused on ICT knowledge and its application in the social
sciences classroom in primary school (questions 8, 9, 10, and
11); and TCK in questions on integrating ICTs in the history
classroom (questions 12 and 13). The quantitative analysis
was performed using the RStudio program, and the qualitative
analysis of the sections with open answers was based on
reducing, categorizing, and coding data based on TPACK model
information and KWIC and KWOC approaches using the
Atlas.ti program.

The didactic proposal was completed over a total of four
sessions lasting 2 h each. The aim was to understand the
complex dynamics and interrelations between teaching, content,
and technology in a specific context. Consequently, this study
proposed to analyze the development of historical thinking

among preservice teachers by means of collaborative work
structured on problem-based learning enabling the impact and
modifications caused by the TPACK model to be analyzed
(Colomer Rubio et al., 2018). The goal was to create an active
learning space for preservice teachers that would change the
students’ role through technologies and, in this case, enable
collaborative e-activities to be implemented in the classroom
(Baran and Uygun, 2016) based on the use and educational
transposition of digitized primary historical sources (Britt and
Aglinskas, 2002; Haydn, 2013; Rinder, 2020).

The didactic experience took place in the two groups of the
teaching social sciences course in the second year of the primary
education degree taught in Spanish (Group 1 and Group 2) and in
a group in the teaching social sciences course in the second year
of the international primary education degree taught in English
(Group 81). Consequently, the sample used is non-probabilistic,
convenience, or causal (Sabriego, 2012), in other words, based
on how easy it was for the researchers in this study to access
the subjects participating in it (Neuman, 2007; Wellington, 2015).
Given that the course in which the proposal was implemented is
compulsory, the sample did not include a control group; however,
as it is formed by a total of 235 subjects (pretest n = 127,
posttest n = 108), it can be considered representative of the total
population (n = 600) as it exceeds the minimum established for
this type of studies with surveys in social sciences (Sevillano,
2002). Concerning the general characteristics of the sample, the
mean age is 19.4 years and, although the range is 12, the standard
deviation is 1.59; therefore, the sample is relatively homogenous
in this aspect. Concerning the analysis groups, their numbers
vary; the largest is Group 1, followed by Group 81, and, finally,
Group 2 (see Table 1).

RESULTS

The TPACK model is based on integrating the knowledge
types (Koehler and Mishra, 2008) needed for successful
teaching and appropriate DCE. Consequently, the results of
this study are presented below on the basis of these knowledge
types (CK, PK, and TK), and, especially, of their integration
(PCK, TPK, and TCK).

The results were generally positive, especially concerning CK,
and, particularly, PCK. Starting with question 1 (Table 2), the
pretest and posttest results of the initial questions of this section
are shown with Likert-type responses, specifying the mean
(M), median (Median), interquartile range (IQR), and variance
(VAR). For the quantitative analysis, the Likert-type responses—
“completely disagree” (1), “slightly disagree” (2) “neither agree

TABLE 1 | Sample by groups.

Pretest N Posttest N
Group 1 58 43
Group 2 30 30
Group 81 39 35
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nor disagree” (3), “slightly agree” (4), and “completely agree”
(5)—were numerically transform in the data (Table 2).

In the CK and PCK questions, shown in Table 2, we can
observe that a large number of students showed a relatively
positive perception with an upward trend in the posttest results
that is, however, limited by the good initial results.

The most positive responses were provided for two issues:
the first was the question on the importance of learning history
(shown in the table as “PretestHistImp” and “PosttestHistImp”).
Most of the sample was aware of the importance of history in
both the pretest and posttest, and this was the most common
response with a significantly reduced variance (0.373 in the
pretest and 0.324 in the posttest). The second question with
a highly positive response concerned the importance of the
teachers and their explanations in history instruction (“Pretest
Explain” and “Posttest Explain” with a mean response somewhere
between “slightly agree” and “completely agree” and staying
almost the same after implementing the proposal.

The results were positive, although slightly less than
above, in four questions. The first concerned rote learning
(“HistRoteLearn”), perceived as the most usual by students
before the TPACK model proposal. In this case, a substantial
improvement was observed in the posttest up to an intermediate
level, although with a variance of 1.298, a fact evidencing
dispersion in the students’ perception. The second concerned
the different versions in the historical stories (“Versions”), with
slightly improved results in the posttest, even though with a
trend toward maintaining the results. The third was related to
the development of empathy in history instruction (“Empathy”),
which was not significantly modified from the proposal of the
TPACK model implemented with digitized sources, although the
students perceived its importance. Finally, the fourth was the
question on the importance of using primary sources in the
classroom (“Pretest Sources” and “Posttest Sources”), a central
part of this study deserving special attention. The pretest and
posttest results showed that preservice teachers have a generalized

TABLE 2 | Pretest/posttest comparison question 1.

Mean Median IQR Var
PretestHistimp 4.567 5.000 1.000 0.373
PosttestHistimp 4.542 5.000 1.000 0.324
PretestHistRoteLearn 3.810 4.000 2.000 1.083
PosttestHistRoteLearn 3.150 3.000 2.000 1.298
Pretest sources 3.881 4.000 1.000 0.842
Posttest sources 4.194 4.000 1.000 0.868
Pretest versions 4173 4.000 1.000 0.842
Posttest versions 4.306 4.000 1.000 0.625
Pretest opinions 2.667 2.500 1.000 1.620
Posttest opinions 2.574 2.000 1.000 1.574
Pretest explain 4.619 5.000 1.000 0.382
Posttest explain 4.620 5.000 1.000 0.387
Pretest empathy 4.008 4.000 2.000 0.833
Posttest empathy 4.250 4.000 1.000 0.731
Pretest knowledge 2.551 2.000 1.000 1.069
Posttest knowledge 2.769 3.000 1.000 0.852

positive perception, and even a slight improvement, after the
proposal, but with a relatively important variance (0.842 in
the pretest and 0.868 in the posttest). The latter prevents us
from advocating a direct and clear link between working with
sources and improvement as perceived by students. Although this
improvement occurs, the wide variance evidences discrepancies
in perception by subjects in the sample.

Lastly, the most negative results in the responses in Table 2
were observed in two questions; however, the analysis of
both differs. The first is the question linked to the use of
diverse opinions and historical divergent approaches in teaching
(“Pretest Opinions” and “Posttest Opinions”). In this case, the
results showed the students’ negative perception of this type
of practice in teaching-learning processes. In any event, the
variance in the responses is the largest of the entire sample (1.520
in the pretest, 1.584 in the posttest), showing the dispersion
and, therefore, the broad difference in opinion in this regard.
The second is the question with the clearest negative response,
focused on CK and PCK, linked to the negative self-perception
that preservice teachers have of their content and pedagogical
knowledge for history instruction. Despite having the worst
result in the pretest, this aspect, already observed in other
studies (Colomer Rubio et al., 2018), exhibited one of the
most substantial improvements linked to our didactic proposal
between the pretest and the posttest. Consequently, there was
an increase in the mean (2.551 in the pretest and 2.769 in the
posttest), and especially in the median, which changed from
“slightly disagree” (2.000) to “neither agree nor disagree” (3.000),
at the same time as the variance decreased (1.059 in the pretest to
0.852 in the posttest).

The following tables continue with the questions focused on
CK and PCK, namely, question 2 (Table 3), question 4 (Table 4),
and question 6 (Table 5). They were questions with closed
nominal “Yes/No” qualitative responses that were transformed
into “1/2” for the numerical analysis. These questions were
complemented by the linked open-response questions, namely,
question 3 to question 2, question 5 to question 4, and question 7
to question 6 (see Tables 3-5).

A clearly positive trend can be observed in all the questions
based on the implemented TPACK model proposal. This can be
interpreted as a significant increase in the students’ knowledge, in
this case, CK and PCK. Concerning historical thinking (question
2), this improvement is especially significant, increasing from
a total of 28 students with knowledge of it in the pretest
(22%) to 88 in the posttest (81.4%). The open responses to
question 3 allow us to qualify the results of question 2 (Table 3).

TABLE 3 | Pretest/posttest results question 2.

Pretest historical thinking Historical thinking posttest

Mean 1.779527559 Mean 1.18691589
Typical error 0.036932408 Typical error 0.037865
Median 2 Median 1
Mode 2 Mode 1
Standard deviation 0.416207096 Standard deviation 0.39167856
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Consequently, most of the 28 students who say they know what
historical thinking is in question 2 linked it in the responses
to question 3 with the concepts of “historical knowledge” and
“learning about history”: “it is knowledge we have acquired
through historical learning” or “having a point of view that
shows you have knowledge of the past.” However, none of the
responses to question 3 linked historical thinking with the idea of
“historical competence.” In a few cases historical thinking aspects
were mentioned, such as historical perspective: “it is thinking
in the same way as people did during the era we are studying.”
In any event, the posttest results show a clear improvement
with far more elaborate responses in which the elements and
concepts mentioned include “interpreting historical processes,”
the “historical narrative,” “historical reflection,” and, especially,
understanding historical thinking as the capacity to think and
imitate a historian’s work by using historical sources, for example
in responses such as “it is thinking like historians” or “it is
students’ ability to think as a historian would, to understand how
history is made.”

The responses to question 4 (Table 4) on knowledge of the
historical method and its qualitative details in question 5 show
a similar trend to the previous questions. Furthermore, in the

TABLE 4 | Pretest/posttest results question 4.

Pretest historical method Posttest historical method

Mean 1.71653543 Mean 1.26851852
Typical error 0.04014976 Typical error 0.04284468
Median 2 Median 1
Mode 2 Mode 1
Standard deviation 0.45246482 Standard deviation 0.44525497

TABLE 5 | Pretest/posttest results question 6.

Pretest historical sources Posttest historical sources

pretest, the students display serious difficulties in differentiating
the historical method from historical thinking, linking both with
the concepts of “historical knowledge,” “historical content,” and
“learning about history.” In the posttest results, the improvement
is significant; more understanding of the historical method is
observed, clearly linked to the idea and concept of “research,”
“scientific method of history,” “historical sources,” and “stages
of historical analysis.” In that regard, the following responses
are good examples: “it is the method used to make history and
it consists of asking an initial question, looking for sources,
analyzing them, comparing them, proposing hypotheses, and
trying to confirm them.”

Slightly different results are observed in the responses to
question 6 (Table 5) and its qualitative details in question 7 on
knowledge of primary historical sources. For question 6, most
of the sample, both in the pretest and the posttest, showed that
they knew this type of source. Despite this, the increase after the
TPACK model proposal was significant, which is logical given the
central role of the sources in it (from 72 students, 56%, in the
pretest to 107, 99%, in the posttest). In any event, a slightly higher
prior lack of knowledge than that perceived by the students was
evidenced for question 7. In general, they were incapable of
giving more than two examples of primary historical sources,
which were also generic and mostly written. The most common
cited were: “a letter;” “a text,” and an “article.” In contrast, most
of the responses to question 7 in the posttest presented more
than four different historical sources and their references were
also far broader in type and more specific in the description,
with examples such as “photograph of Franco,” “Greek ceramics,’
“remains found in an archaeological excavation,” and “cave
drawings.”

Finally, concerning issues focusing on implementing ICTs—
which for this proposal were especially specified in questions
8, 9, 10, and 11 for TK and TPK, and questions 12 and 13
for TCK—the results were widely positive, from a general point
of view, in both the pretest and the posttest. The response in
questions with a closed nominal “Yes/No” qualitative response

Mean 1.433070866 Mean 1.009259259
Typical error 0.04414267 Typical error 0.009259259 was transformed into “1/2” for the numerical analysis. These
Median ’ Median ’ were questions 8, 10, 11, and 12 (Table 6) of the pretest
Mode ’ Mode ’ and posttest analysis instrument in which the students were
Standard deviation ~ 0.497462628  Standard deviation  0.096225045 asked about their ICT knowledge (question 8 “ICT Pretest”
TABLE 6 | Pretest/posttest results questions 8, 10, 11, and 12.
ICT pretest ICT posttest ICT prim pretest ICT prim posttest

Mean 1.00787402 Mean 1.01851852 Mean 1.00787402 Mean 1
Typical error 0.00787402 Typical error 0.01303324 Typical error 0.00787402 Typical error 0
Median 1 Median 1 Median 1 Median 1
Mode 1 Mode 1 Mode 1 Mode 1
Standard deviation 0.08873565 Standard deviation 0.13544537 Standard deviation 0.08873565 Standard deviation 0

ICT prim hist pretest ICT prim hist posttest ICT tool pretest ICT tool posttest
Mean 1.00787402 Mean 1 Mean 1.19685039 Mean 1.0833333
Typical error 0.00787402 Typical error 0 Typical error 0.03542265 Typical error 0.02671919
Median 1 Median 1 Median 1 Median 1
Mode 1 Mode 1 Mode 1 Mode 1
Standard deviation 0.08873565 Standard deviation 0 Standard deviation 0.39919304 Standard deviation 0.27767392
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and “ICT Posttest” in Table 6), the possibility of using ICTs
in the primary classroom (question 10 “ICT Prim Pretest” and
“ICT Prim Posttest” in Table 6), the use of ICTs specifically
in the primary classroom for history instruction (question 11
“ICT Prim Hist Pretest” and “ICT Prim Hist Posttest” in
Table 6) and about their knowledge of specific ICT tools for
history instruction (question 12 “ICT Tool Pretest” and “ICT
Tool Posttest” in Table 6) (see Table 6). The results show
a widely positive perception toward ICTs among preservice
teachers, a fact observed in other analyses (Codzar et al,
2015; Gomez Trigueros, 2016). Most of the sample knew
what ICTs are, believed they were useful in the primary
classroom in general, and for history instruction in particular,
and, furthermore, were aware of ICT tools for use in the
classroom. However, this positive self-perception of their own
TPK and TCK did not obtain similar results in the open-
response questions associated with the previous ones (question
9 and question 13). Consequently, as occurred for primary
historical sources, the responses to the pretest evidenced generic
knowledge of ICTs, as the students mentioned resources such
as “PowerPoint,” “virtual maps,” and even confused them
with equipment such as “computers;,” “tablets,” and “digital
whiteboards.” In this regard, the posttest responses to both
questions evidenced a positive trend, especially in outlining
the tools, as the students were more specific when identifying
possible ICT resources to use in history instruction in primary
education. Consequently, although generic aspects such as
“webpages for creating timelines,” “blog, and “videos” were
still mentioned, other elements such as “Kahoot,” “Edpuzzle,
“Popplet,” “Google Earth,” “Europeana,” and “PARES” began to
appear in the responses. However, in many cases the concepts
were linked to “computer; “projector;” “digital whiteboard,
and “tablet,” highlighting a confusion between ICT resources
and ICT equipment.

DISCUSSION

In recent years, several analyses have explored the integration
of ICTs in teaching-learning processes in various contexts
and educational stages (Redecker and Punie, 2017; Cabero
and Palacios, 2020; Hidalgo Cajo and Gisbert Cervera, 2020;
Ortega-Sanchez and Goémez Trigueros, 2020; Rinder, 2020;
Romero Tena et al, 2021). The situation caused by COVID-
19 has not only led to a trend toward accelerating ICT
digitalization and integration processes in the classroom, it
has also highlighted some deficiencies and gaps in both the
educational system and in teacher training. The challenges of
integrating ICTs are multiple and depend on numerous factors
that vary based on specific educational contexts. Throughout
this study, the didactic proposal implementing the TPACK
model in the training of students in the degree in primary
education in history allows us to observe certain difficulties
and limitations, but it also paves the way toward future
innovations and research.

In general, as other analyses have pointed out (Redmond
and Peled, 2018; Ladron et al, 2019; Jiménez Sabino and

Cabero Almenara, 2021), the knowledge types (CK, TK, and PK)
and their integrations (CTK, CPK, and TPK) increase, albeit
heterogeneously, after implementing courses and pedagogical
proposals centered on ICTs such as the one this study concerns.
This occurs especially when these teaching-learning processes
are put forward in particular contexts with proposals applied to
specific didactic, technological, and content problems that are
simultaneously integrated, which is why the XK of the TPACK
model was revised (Mishra, 2019).

Consequently, this study shows how preservice teachers
have a broadly positive perception of history, its importance,
and of the need to apply and implement it in the primary
school classroom. It also evidences that the perception these
preservice teachers have of the importance of ICTs and the
knowledge they have of them is highly positive, in line with
the most recent analyses (Colomer Rubio et al., 2018; Cabero-
Almenara and Llorente-Cejudo, 2020; Koh, 2020), which observe
a difference with studies of in-service teachers with more
years of experience. This aspect allows us to observe a clear,
positive trend in the development of knowledge types linked
to ICTs (TK, CTK, and TPK), which, besides showing good
initial results, widely improved with the implementation of
the TPACK model proposal, and were defined, specified, and
applied to the particular problems of history instruction in
primary education.

However, combined with these positive aspects, this
study observes some difficulties and limitations linked
with integrating ICTs into teaching-learning processes.
Firstly, and especially, there are divergences between
the students’ self-perception of TK and the limitations
in their open responses, with an important part of
the sample confusing ICT tools with equipment, and
providing generic rather than specific responses for
history instruction. Consequently, as observed in other
cases (Miguel-Revilla et al, 2020; Romero Tena et al,
2021), this study evidences the difference between
“digital native” and “digital expert” which is crucial for
understanding the development of DCE in future. After
all, current preservice teachers use ICTs every day. This
fact makes them “digital natives; leading to positive
results in TK, but not to a satisfactory development of this
integrated knowledge.

Consequently, the results worsen when implementing TK in
a context and analyzing PTK and TCK. The main limitations
occur in this last point. Unlike the observations of Miguel-Revilla
et al. (2020), and more in line with the results detected by
Colomer Rubio et al. (2018), our analysis has detected that the
worst results occur in CK. Although these results clearly improve
with the TPACK model proposal implemented in this study, the
improvement does not occur until the results are satisfactory.
The cause of this limitation lies especially in the students being
clearly aware of the importance of CK, PK, and TK, although PK
and TK predominate over CK, as observed by Garcia-Valcarcel
and Martin del Pozo (2016), among others. As this fact occurs in
an integrated knowledge model, it not only affects the teaching-
learning process of history concerning its CK, but it also hinders
the other knowledge types it interacts with in the classroom.

Frontiers in Education | www.frontiersin.org

February 2022 | Volume 7 | Article 852801


https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles

Ciriza-Mendivil et al.

TPACK for Preservice History Teachers

On the one hand, CTK evidences problems as it does not
implement specific technological tools for history instruction
and, instead, it is limited to equipment and generic ICT programs
and resources. In this respect, the results of the TPACK proposal
based on digitized primary sources with preservice teachers are
positive, yet insufficient. The lack of CK perceived by the students
influences their capacity to implement specific technological
proposals. Furthermore, although the results are better than for
CTK, they are also negative in PCK. Even though preservice
teachers are aware of the need to integrate knowledge—paying
special attention to PK (Colomer Rubio et al., 2018)—and their
results regarding PK are positive from a general viewpoint, as
in other analyses (Hidalgo Cajo and Gisbert Cervera, 2020),
the specific application of this knowledge and its combination
with didactic approaches in history instruction are problematic.
Consequently, although there are high self-evaluations in PK
and, especially, in TK, a fact already observed in prior analyses
(Garcia-Valcarcel and Martin del Pozo, 2016), gaps in CK have
repercussions in all teaching-learning processes, and, at the same
time, in the DCE of preservice teachers.

Nevertheless, these limitations and problems linked to
negative CK results do not involve the need for a specific
development of this knowledge—quite the contrary in fact.
Successful results of this TPACK model proposal show us
the possibilities of a knowledge integration process to fully
develop DCE. Consequently, difficulties concerning one of its
knowledge types, namely CK, must be addressed by integrating
this knowledge with other types (CTK and PCK), but not in a
specific or isolated manner.

CONCLUSION

The situation caused by COVID-19 has led to a trend toward
accelerating ICT digitalization and integration processes in the
classroom. However, at the same time it has showed the lack of
DCE on preservice teachers. With the goal of developing DCE
in the field of social sciences by integrating content, pedagogical,
and technological knowledge in cooperative settings using the
TPACK model, this study has shown that preservice teachers’
self-perception of TK is highly positive (SO1), that implementing
integrated knowledge proposals has positive effects (SO2), and
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