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ABSTRACT

The aim of this research is to examine the relationship between knowledge of
the content of technological pedagogy (TPACK) and the online assessment
skills of primary school teachers.The statistical population of this research
comprises teachers (male and female) of elementary schools in Shahin Shahr,
Isfahan province, in the academic year 2022-2023 (507 people), of whom 247
took part. A technology integration knowledge questionnaire (Schmid et al.,
2020) is included in the research tools and a researcher-made questionnaire on
the online assessment skills of primary teachers. After data collection,
findings were analyzed using the both descriptive and inferential statistics.
Descriptive statistics included frequency, percentage, mean, and standard
deviation. For inferential statistics, the Kolmogorov-Smirnov test, Pearson's
correlation coefficient, independent t-test, analysis of variance (ANOVA), and
post hoc tests to determine differences between means were applied.The
findings showed a weak relationship between technology knowledge, content
knowledge, pedagogy knowledge, pedagogy content knowledge, technology
content knowledge, technology pedagogy knowledge, and technology
pedagogy content knowledge with online assessment skills. Inadequate focus
on TPACK education for use in online assessments, implementation
challenges and complexity of online assessment tools and methods, mismatch
between primary course requirements and TPACK knowledge, lack of
appropriate resources and support, the lack of practical experience of teachers
is a factor that leads to a weak relationship between TPACK knowledge and
teachers' evaluation skills
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Introduction

The expansion of digital technologies necessitates the modification of
teaching and evaluation methods. On the other hand, the Covid-19
epidemic also showed that educational systems must be ready to deal
with unexpected crises. Virtual education is poised to become one of
the most important educational environments, and information
technology has opened up many possibilities for education (Shaikhi
Fini, 2008). But one of the basic challenges of the virtual educational
environment and especially in online evaluation is to ensure justice and
reduce discrimination in evaluation. Taking advantage of the
opportunities and reducing the risks in this educational environment
requires different knowledge and compliance with standards by
interested people in the educational environment. One of the beneficial
groups in this field are teachers who need knowledge and experience to
be successful in their educational activities. Scholars should consider
the skills required for a successful teacher to teach and present them in
these specific models. One of the famous models in this field is the
TPACK model, which refers to the integration of knowledge,
technology, content and pedagogy for reference (Mishra & Kohler,
2006).

Nowadays, TPACK knowledge is used as an evaluation approach of
content knowledge, pedagogy and technology of teaching applicants, in
many institutions and in many researches, it has shown its ability to
increase learning (Debbagh & Jones, 2015). Using TPACK knowledge
can be a valuable tool in understanding the relationship between this
knowledge and the online evaluation skills of elementary school
teachers. The role of TPACK knowledge in teachers' evaluation skills
has not been examined in research to date. Evaluation of students'
learning is considered as a penetrating and effective element of the
virtual curriculum, which is more important than other elements such
as goals, content, learning activities, teaching methods, the way the
teacher interacts with the students, and the work process. The school
and its management have an impact on it. Conducting a research that
measures the relationship between teachers’ TPACK knowledge and
their online assessment skills can investigate and analyze how teachers'
online assessment skills can be synchronized with the learning needs of
students in the 21% century and what is the role of TPACK knowledge
in this synchronization. Also, the current research can clarify how
teachers' knowledge can help create fair online evaluation methods and
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prevent discrimination or inequality in the assessment of students.
Teachers can adapt instruction and assessment based on the needs and
different learning styles of students, thanks to TPACK's knowledge.
This research can demonstrate how this knowledge can be used to
design online assessments that are responsive to differentiated learning.
Research related to online assessment skills and knowledge of TPACK
can help formulate strategies that prepare teachers to face such crises
and sudden changes in teaching and assessment methods. The accuracy
and efficiency of online evaluations can be enhanced by new ways to
address this issue.

As new technologies help improve learning, they can also push the
evaluation process towards becoming real and authentic. Online
learning environments try to integrate evaluation alongside the teaching
and learning process and consider them to be complementary to each
other (Mohammadi, 2020). Online evaluation has become an essential
part of the teaching-learning process due to the expansion of online and
hybrid education. To accurately measure student performance in this
environment, teachers must improve their assessment skills. By
conducting this research, we can gain a better understanding of these
skills. Teachers with strong knowledge of the types are more capable of
designing and implementing effective and appropriate evaluations for
students. This research can show how teachers' knowledge can improve
their online evaluation skills, which in turn improves the quality of
teaching and learning. Teachers can improve their online evaluation
skills by developing training programs and professional workshops
based on the results of this research, and enhance their knowledge of
type. Online education has become a stable reality in the post-corona
era, which makes this especially important. Current research has the
ability to identify the weaknesses and gaps in teachers' online
evaluation skills and provide solutions to address them. This can help
policymakers and educational managers in making better decisions to
improve educational systems, and it is worth considering that teachers'
online evaluation skills directly affect students' academic performance
(Seraji et al., 2013). By conducting this research, it is possible to clarify
this relationship and provide solutions to enhance the academic success
of students.
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Literature Review

Most of the topics of online evaluation research are related to the nature
of online evaluation, assessment and evaluation methods, challenges
and solutions, and teachers' experiences in this regard.

The literature review shows that in domestic research, the integration
of TPACK knowledge with virtual education, the amount of TPACK
knowledge of teachers, the presentation of models, the production of
educational packages, the self-efficacy of teachers, and the correlation
of TPACK knowledge areas have been discussed.

More internal researches have been conducted in the community of
middle and high school teachers (such as Mohammadi Pasand's 2019
and Khoroshi's 2022). A small number of researches have been
conducted in the community of primary school teachers (like Yousefi's
2018 and Kiya's 2021).

English language research studies have often been conducted in the
community of teachers and students or high school teachers (such as
Zhang and Tsai, 2013; Jalani et al., 2021 and Najari et al., 2021). A
number of English language studies have been conducted in the
community of elementary school teachers and student teachers (such as
Jang and Tsai, 2012; Sintavati and Abdul Rahman, 2020 and Suriani et
al., 2021).

Online evaluation research tends to focus on the nature of online
evaluation, assessment and evaluation methods, challenges and
solutions, and teachers' experiences in this area.

Internal researches have also been conducted mostly in the society
of high school and university teachers and students (such as Seraji et
al., 2014; Dashtestani and Karimi, 2019 and Rezaei, 2019). A number
of internal researches have been carried out in the community of
primary school teachers (such as Babanasb Ahmed Kalaei, 2023, and
Nazari Moghadam, 2021).

English language studies have mostly been conducted in the
community of high school teachers (such as Ghanbari and Nowroozi,
2021) and a smaller number of researches have been conducted in the
community of elementary school teachers (such as Yamtim and
Wangvanich, 2014).

By examining the conducted researches, the research gaps were
determined as follows: Most of the researches were conducted in the
community of middle school and high school teachers and student
teachers. The review of research tools revealed that there is no
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comprehensive questionnaire for online evaluation skills of primary
school teachers. Therefore, it seems that the role of technology
integration knowledge and online evaluation skills of primary school
teachers has been given less attention. Therefore, the necessity of
compiling a researcher-made questionnaire and investigating the
relationship between knowledge of technology integration and online
evaluation skills of primary school teachers is investigated in order to
fill the research gaps in this field.

Methodology

The purpose of this research is practical and it collects descriptive
information quantitatively. Its statistical population includes Shahin
Shahr primary school teachers (507 people), and the sample under
investigation included 247 Shahin Shahr primary school teachers. The
data were collected through two types of questionnaires, which include
a shortened questionnaire from Danesh TPACK (Schmidt et al., 2020)
and a researcher-made questionnaire on online evaluation skills. The
validity of the questionnaires was checked and revised by educational
technology specialists from Isfahan University and 17 primary school
teachers.

Knowledge TPACK questionnaire:

The questionnaire for Danesh TPACK (Schmid et al., 2020) has 7 fields
and 28 items. The Likert scale assigns a 5-point score to each area’s 4
questions. The subject's knowledge in that field of knowledge increases
with the higher their score.

In this research, in order to check the face validity, the shortened
questionnaire of technology integration knowledge was given to the
experts in the field of educational sciences of the University of Isfahan
and 15 elementary school teachers, and according to the opinions that
were raised, the items were reviewed and modified.

The Cronbach's alpha reported by Schmid et al. (2020) for each of
the seven subscales was between 0.77 and 0.91. In this study,
Cronbach's alpha for each of the seven subscales was between 0.802-
0.902, and was calculated as 0.964 in total.

The researcher created a questionnaire to assess online evaluation
skills.

After studying and reviewing related sources and documents, a
questionnaire was compiled by the researcher. This questionnaire was
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designed using a 4-point Likert scale and includes two parts: an
introduction and main questions. Considering demographic
information, there are 35 questions. For each of the five subscales,
Cronbach's alpha measured between 0.750 and 0.895, leading to a total
of 0.949.

In this research, in order to check the face validity of the
questionnaire of online evaluation skills of primary school teachers, the
questionnaire was given to 6 people of educational science specialists
of Isfahan University and 17 people of primary school teachers. Related
and irrelevant items were removed and ambiguous items were
corrected.

In order to analyze the data at the level of descriptive statistics using
statistical characteristics such as frequency and percentage, mean and
standard deviation and at the level of inferential statistics from
Kalmogorov-Smirnov test, Pearson correlation coefficient, independent
t test, analysis of variance and least difference between Averages were
used from SPSS.26 software.

Results
This research is aimed at examining the link between TPACK
knowledge and online evaluation skills of primary school teachers.
The research findings show that there is a weak relationship between
technology knowledge, content knowledge, pedagogy knowledge,
pedagogy content knowledge, technology content knowledge,
technology pedagogy knowledge and technology pedagogy content
knowledge with their online evaluation skills. In spite of having
extensive knowledge in curriculum content and teaching methods,
teachers may still encounter challenges in designing and implementing
online assessments. The fundamental differences between face-to-face
and online teaching methods, the complexities of designing online
assessments, and the lack of special training in this field, as well as, the
available tools for online assessment may not fully cover teachers' PCK
needs. The results suggest that teachers' training programs should
specifically focus on designing and implementing online evaluations.
These programs should include practical and theoretical training in the
field of using digital tools for evaluation, data analysis, and adapting
pedagogical principles to online environments. Technology pedagogy
(TPK) training needs to focus more deeply on effective design of online
assessments and better integration of technology tools with pedagogical
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principles, including training on various online assessment tools and
how to use them to accurately measure student learning.

Teachers should strengthen their analytical capabilities in the field
of online evaluation data analysis and obtain the necessary training on
data analysis techniques and the use of results to improve educational
and evaluation processes. By providing teachers with appropriate
resources and tools for online assessment and technical and educational
support, they can improve their abilities in this field. The need for
structural reforms and educational improvements in the design and
implementation of online evaluations is indicated by these weaknesses.
The suggestions presented help to develop more comprehensive
educational resources, increase technical support, address existing gaps
between theory and practice, and provide new directions for future
research.
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