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The aim of this study is to develop an electronic portfolio attitude scale
(EPAS) for prospective teachers. The scale, which was prepared during
the scale development phase, was applied to 524 prospective teachers
studying in the third and fourth grade. Exploratory factor analysis
results (EFA) showed that 40 items in the scale were gathered under
three factors. These are: "benefit for the student”, "denial (negation)"
and "effectiveness in terms of the instructional process". The three-
factor structure obtained by confirmatory factor analysis was
confirmed. When these factors are evaluated together, their
contribution value to the total variance is 39.37%. Factor loadings were
found to vary between .33 and .71. However, according to the results
obtained in the item analysis, it was determined that all the items in the
scale were distinctive. In addition, it is seen that the CR value is greater
than .70, and the dimensions of the scale fulfill the composite reliability
requirement. In addition, as a result of ANOVA, it was revealed that
the attitudes of prospective teachers towards e-portfolio differ
significantly according to their knowledge about e-portfolio and their
competence in using technology. The McDonald’s w coefficient (known
as congeneric reliability) of the three factors in the scale were .97, .91
and .88, respectively, and the McDonald’s w coefficient for all items of
the scale was .96. As a result of the reliability and validity analysis, it
was concluded that the electronic portfolio attitude scale is a reliable
and valid measurement tool for prospective teachers.
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Introduction

Assessment, which is an indispensable element of the education process, imposes a

number of responsibilities on the teacher to follow the progress of the students. Assessment

refers to a general concept that includes teachers' impressions of students' development

during the teaching process, determining their students' strengths and weaknesses,

discovering learning paths, and revealing learning deficiencies. In this process, it is very

important for teachers to use the most appropriate assessment methods and to provide
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feedback on students' knowledge and skills. In addition, assessment facilitates teachers to get
to know students and see individual differences.

Designing different teaching environments by prioritizing the differences between
students enables students to reveal their competence (Harden, 2007). The current system,
which focuses on the learning of students from an education system that focuses on the
teacher, requires the interaction of learning, teaching process and assessment dimensions.
Thanks to this changing system in education, both students and teachers gain a deep
understanding in reaching the goals of education (Kasap, 2023; Ma & Rada, 2005).

Two types of assessment approaches are used in education. These are handled under
two headings: traditional and alternative assessment (Kutlu, et al.,, 2017). Traditional
assessment approach which includes written probe, oral exam, multiple choice item,
matching test, true-false type test, etc. is insufficient to include the knowledge of students
about different learning processes today (Basol, 2019). Because traditional assessment
evaluates the cognitive or learning product of the student. However, alternative assessment
focuses on the process as well as the products of the students and provides information
about the strengths and weaknesses of the students, and enables the students to evaluate
themselves, to learn to take responsibility, and to develop high-level thinking skills (Hung,
2006).

Performance-based assessment approach, which is expressed as a complement to the
traditional assessment-evaluation approach in education, has been used extensively in recent
years as a result of the student-centered approach. The alternative assessment approach,
which focuses on learning processes as well as the learning product, helps students find
solutions to problems they will encounter in daily life (Zeybek, 2019). Portfolios are a type of
assessment that is included in the alternative assessment approach and is frequently used in
terms of students' learning scope, thinking process, organizing their thoughts, assuming
learning responsibility and developing problem solving skills (Grady, 1996; Kutlu, Dogan, &
Karakaya et al., 2017).

Portfolio, which is used as a performance based assessment, has been seen in
educational institutions since the 1980s. Portfolio is seen as a valuable tool for practically
monitoring and evaluating students' efforts, progress, and achievement over time (Kutlu, et
al., 2017; Samaras & Fox, 2013). In addition, portfolios provide teachers with information

about students' in-class and out-of-class performances, provide feedback to students for their

Journal of Computer and Education Research Year 2024 Volume 12 Issue 23 31-56



Gok, Ayaz & Erdem

own learning and practice, and help students take responsibility for learning and evaluate
their own progress (Wesson & King, 1996).

Portfolio is a performance measure that allows the student to organize his/her content
in a way that he/she chooses and can improve on a certain skill set (Filkins, 2010). A portfolio
can also be expressed as a collection of works collected in a certain process (Larson, 2003).
Portfolios are files in which students' efforts in the process and achievements in different
fields are exhibited (Paulsen, et al., 1991).

Due to the recent developments in computer technologies taking an active role in the
teaching processes, the concept of electronic learning has emerged with the transfer of
educational activities to electronic media as a different dimension in learning. In this context,
electronic portfolios (e-portfolio) have been used in the teaching process in order to collect,
save and store the original products created by students in electronic environment.

The use of technology in the teaching process has become even more important with
the use of e-portfolio in the teaching process. The e-portfolio improves the student's
performance by improving student’s ability to use technology, reflective and creative
thinking, supports the student's development in the process, enables student’s to progress at
an individual pace, and offers the student cooperation opportunities (Ayaz, 2021). Hawisher
and Selfe (1997) stated the benefits of e-portfolios as follows: (1) E-portfolios increase
motivation to learn. (2) E-portfolios are more portable than paper portfolios and require less
physical storage space. (3) E-portfolios creation is seen not only as computer-mediated
textual literacy, but also as a new art form. Therefore, e-portfolio developers are free to create
a variety of formats, including audio, text, graphics, video and multimedia, rather than being
limited to one connector.

The e-portfolio, which is a collection of various evidence, was expressed by Barret
and Carney (2005) as a tool that enables many people to present the reflection of what one
has learned over time for a specific purpose. Challis (2005, p. 3) defines e-portfolio as a
collection of information that provides selective and structured collection of evidence
showing the development of an individual according to specific purposes and digital storage
of these evidence. Beetham (2005) sees e-portfolio as a tool that enables students to think
about their development and progress, reflective thinking skills, metacognition
development, and their own learning. Giilbahar and Kose (2006) defines it as collecting and

storing the original products created by students during the teaching process in electronic
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environment. Pullman (2002) made a definition based on the features of the e-portfolio, as it
is a portable tool that enables to look at the concept of learning from a broad perspective.
Based on the definitions it is stated that e portfolio is an evaluation with superior aspects
such as being easy to transport and storing, low cost, safe, easy to update information
instantly, easy to give feedback, increase creativity, easy display of all products and reach
large masses (Alan, 2014). Learning activities included in the development of e-portfolio
include determining learning goals, data collection, peer assessment, peer feedback, and
reflective feedback. Collecting, organizing, rearranging information in the process,
presentation, sharing, applications, accumulation, and management are specified as related
activities in the development of e-portfolio. In this context, e-portfolio is a tool that enables
students to systematically present their learning goals, learning processes, reflections, and
accumulated works (Kasap, 2021; Krause, 1996).

E-portfolios have benefits in terms of transportation, data storage, contribution to
teaching, performance tracking for use in schools compared to traditional portfolios (Polat &
Kose, 2013; Pullman, 2002). E-portfolios are seen as a learning tool that supports lifelong
learning towards the knowledge and skills of students, in which all the studies selected are
stored and organized. In this sense, students determine their own goals, solve complex
problems, think critically, and pay attention to collaborative work (Bhattacharya & Hartnett,
2007). E-portfolio is a tool that enables deep learning in the context of critical and creative
thinking (Barbera, 2009). It is an assessment tool that points to 21st century skills in this sense
as well.

It is much easier to collect data in e-portfolios and to make updates in the process. In
addition, e-portfolio has superior aspects, there are also limitations such as high cost due to
technical skills on the computer system, the necessity of internet and technological
equipment (Alan, 2014). Considering the positive reflections of its positive aspects on the
teaching process, first of all, providing the necessary infrastructure in terms of information
technologies, teachers' experience of the traditional portfolio and then the transition to e-
portfolio, and the qualifications that are accepted as limitations with the necessary
professional development programs can also be transformed into positive features.

E-portfolios make it easy for teachers to monitor and evaluate their students, and in
the long term, students will be recognized by different teachers in their future learning lives.

However, the effective use of e-portfolio, which takes into account the holistic development
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of students, may vary depending on teacher beliefs. Therefore, it is important to reveal
teachers' attitudes, which are a major factor in shaping teaching activities (Kasap, 2020;
Pajares, 1992). Teachers' attitudes should be positive to make the teaching process more
efficient with e-portfolio.

There are studies in the literature on the positive reflections of e-portfolio on teaching
processes. For example, Erice and Ertas (2011) examined the effect of e-portfolio on writing
skills in preparatory classes who are learning a foreign language. In the study, it was
concluded that students who create e-portfolio are more successful in writing skills than
other students. In the study conducted by Ozgiir (2016), the effect of the use of e-portfolio in
the teaching process on the academic achievements and attitudes of prospective teachers
studying at the department of computer and instructional technology education was
examined. As a result of the study, it was concluded that the academic achievement of the
experimental group students increased with the use of electronic portfolios and their
attitudes towards the use of electronic portfolio in the teaching process were positive. In a
study conducted by Demir and Kutlu (2016), it was found that the use of e-portfolio
improved the research skills of secondary school students. Research skill is a feature of 21st
century learners, and accordingly, e-portfolios increase students' interest and curiosity in
doing research during the teaching process, which is too important to ignore. In a study
conducted by Zeybek (2019), it was concluded that the use of e-portfolios positively affected
the academic skills of students. As a result of the research, it is emphasized that the
theoretical knowledge of the students can be considered as the equivalent in practice and the
use of e-portfolio is important in terms of the development of students' application skills. For
today's learners, it is very important for students who are aware of their learning capacity
and learning styles to achieve success by taking responsibility for learning and to have
confidence in themselves (Senemoglu, 2013).

In order to facilitate the learning of the individual, the e-portfolio is valuable by
encouraging the individual to do research within the framework of certain purposes, to
ensure that the individual take an active role in the learning process, and to ensure that the
process is followed up to the end by both the individual and the teacher. In a study
conducted by Ayaz, et al, (2020) examining the effect of e-portfolio on academic
achievement, it was seen that as well as it was easy to combine STEM activities especially for

the science course with e-portfolio, the academic success of eighth grade students towards
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the science course improved positively and their attitudes towards the course also improved
positively with the use of e-portfolio.

There are also studies in the literature in which the opinions of prospective teachers
about e-portfolio are taken. For example, in the study conducted by Cukurbasi and Kiyic
(2018), the opinions of prospective teacher regarding e-portfolio were taken. As a result of
the study, it was seen that the prospective teachers expressed a positive opinion that e-
portfolio is a functional tool. As mentioned above, it is clearly seen in the research that e-
portfolio has positive effects on the development of students' skills and their academic
achievement. However, it is seen that there is little coverage in the literature regarding the
attitudes of prospective teachers towards e-portfolio. It is very important to examine and
reveal prospective teachers' attitudes towards e-portfolio, which is an alternative assessment
approach, before they start the profession. It is known that prospective teachers' current
attitudes towards e-portfolio will affect their teaching activities in the future and this should
not be ignored. E-portfolios, which help students discover their strengths and weaknesses,
should be encouraged to be used by both prospective teachers at the higher education level
and teachers in the profession. However, it is important to first evaluate teachers' existing
beliefs on this issue, and to examine their attitudes towards e-portfolio. With this study, it is
thought that revealing the attitudes of prospective teachers towards e-portfolio, which aims
at the multi-directional development of students before starting their profession, will
contribute to revealing the value of e-portfolio. For this reason, this study aims to develop an
attitude scale for prospective teachers regarding e-portfolio and to present evidence in terms
of validity and reliability for the scale by collecting data from a large sample. In the
literature, there are the e-portfolio perception scale for teachers by Goeman (2007), the e-
portfolio attitude scale for the teaching process for prospective teacher studying in computer
and electronics departments by Demirli (2007), the teacher studying in the department of
English language teaching by Arap (2008), e-portfolio attitude scale for prospective teachers,
a perception questionnaire about the use of e-portfolio for teachers by Luyegu (2009), and an
attitude scale that measures learner attitudes of e-portfolio towards computer literacy by
Gomleksiz and Kog¢ (2010). When the researches are examined, it is seen that there is no
measurement tool to measure the e-portfolio attitudes of teacher candidates studying in
different branches. In this study, an e-portfolio attitude scale was tried to be developed for

all teacher candidates studying in different departments by including different sample
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groups studying at the faculty of education. Considering the measurement tools prepared for
e-portfolio in the literature, it has been observed that there is no e-portfolio attitude scale for
teacher candidates studying in different branches. It is important to add a scale that can be
used to determine the attitudes of teacher candidates. In the covid-19 epidemic, it can be said
that the importance of technology has increased even more in both teaching and evaluation
processes. The use of technology in teaching becomes more important in the distance
education process (Ozkul & Girginer, 2014). It is thought that teacher candidates’ positive
attitudes towards e-portfolio will positively affect both the teaching process and the e-
assessment process when they become teachers. In addition, considering the importance of
evaluation in the process of distance education, determining the attitudes of prospective
teachers towards e-portfolio is also important in this respect, since the e-portfolio is digital,
oriented to individual evaluation and includes outputs for students' skills. Therefore, it is
extremely important to develop an e-portfolio attitude scale and add it to the literature for
prospective teachers who study in different departments. In this study, it is aimed to
introduce a measurement tool to the literature that will serve to reveal the attitudes of
prospective teachers towards e-portfolio before starting their profession.

Method

Research Design

In the research, it was patterned according to the survey model, one of the
quantitative research methods. Survey model is a study conducted on larger samples
compared to other studies, in which participants' views or characteristics of interests, skills,
abilities, attitudes, etc., regarding a subject or event are determined. The purpose of these
studies is to make a description by taking a picture of the current situation regarding the
research subject (Fraenkel, et al., 2012).

Participants

The study group was constituted from 524 voluntary prospective teachers studying in
third and fourth grade in different universities at Faculty of Education in Turkey, some of
whom were taking measurement and evaluation course and learn the concept of e-portfolio
in this course. Due to Covid-19, the scale was prepared online and administered to teacher
candidates. While 17.6% (n=92) of the prospective teachers participating in the study were
male, 82.4% (n=432) of the target group were female. Descriptive information of prospective

teachers participating in the study is given in Table 1.
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Table 1. Descriptive information of the research participants

Variable Category N %
Male 92 17.6
Gender Female 432 82.4
3rd class 268 51.1
Grade Level 4th class 256 48.9
State 336 64.1
Type of the University Private 188 35.9
Basic Proficiency 137 26.1
Intermediate
How Do You See Yourself Proficiency 347 66.2
About Using Technology? Advanced Proficiency 40 7.6
Total 524 100

When Table 1 is examined, it is seen that the number of women is more than the
number of men. This situation is thought to be due to the fact that the departments of the
teacher candidates, where the scale was applied, were preferred more by women.

Data Collection Tool

Electronic portfolio attitude scale (EPAS) was developed to determine prospective
teachers' attitudes towards e-portfolio. In order to create scale items, the relevant literature
was scanned first. As a result of the literature review,95 items were obtained. The item pool
consisting of 95 items is transformed into a draft form, and the items in this form were
presented to opinion of the experts (n=5), (three assessment and evaluation, one curriculum
development and one classroom education experts) and the experts were asked to mark one
of the options "suitable", "Must remove", "Must corrected" and "be corrected" for each item.
The necessary corrections were made in line with the recommendations of the field experts
and a form consisting of 83 items was created. The prepared form consists of the categories
of "I never agree" (1), "disagree" (2), "undecided" (3), "agree" (4), "completely agree" (5).
Accordingly, the high score obtained from the scale indicates that the attitude towards e-
portfolio is high.

The data collected using the data collection tool prepared for this research were
assessed to determine their appropriateness for factor analysis based on several assumptions.
These assumptions include sample size, missing data, normality, linearity, extreme values,
and the structure and adequacy of the R matrix. The suitability of the sample size for factor
analysis needs to be examined first. Researchers have not reached a consensus on the ideal

sample size for factor analysis ([lhan & Cetin, 2014). However, the literature suggests that the
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number of items in the scale should be three to six times the number of participants for factor
analysis, with 200 participants being considered suitable and 500 participants being quite
good (Cattell, 1978). As the number of participants increases, the factor structure becomes
more distinct, but it is acceptable as long as it reaches five times the total number of items
(Stevens, 2002).

In this study, 524 prospective teachers participated, and no missing data was found
when examining the data set collected from them. To test the normality and linearity of the
data set, the distribution of total scores was checked for normality. Skewness and Kurtosis
coefficients were evaluated, and normality tests were conducted. In order to identify any
outliers in the data set, the z-scores of each variable were examined. It was observed that the
z-scores of the variables were within the range of + 3.00, indicating the absence of outliers.
Additionally, to assess extreme values in multiple variables, Mahalanobis distances were
calculated, and the values of each variable were examined. No outliers were found in the
data set.

To verify the factorizability of the R matrix, the KMO (Kaiser-Meyer-Olkin) value and
Bartlett's Test results were analyzed. The KMO value was found to be .82, and Bartlett's test
(x2 = 3778.11, p = .00), which assesses multivariate normality, yielded a significant result.
Based on these findings, it can be concluded that the data are suitable for factor analysis.

Data Analysis

In the study, interviews were conducted with 5 different experts from the field in
order to determine the content validity of the scale and content validity rates and indexes
were calculated accordingly. At this stage, content validity ratio's (CVR) were calculated
based on the opinions of 5 different people who are experts in their fields for all substances,
and the form was created. When half of the experts express their opinion as "suitable" about
the substance, CVR will be = 0, if more than half of them say "Suitable", CVR will be> 0, and
if more than half of the experts do not say "Suitable", CVR will be <0. According to
Veneziano and Hooper (1997), the minimum coverage reality criterion for 5 experts should
be .99. The content validity index (CVI) is obtained from the total CVR average of the items
that are significant at the level of « = .05 (Yurdugiil, 2005). In line with the opinions received
from experts, it was observed that 18 items out of 95 items were insufficient in measuring the
attitudes of prospective teacher towards e-portfolio. According to the opinions of the experts,

6 of the 18 items were changed based on the content validity rates; 12 of them were left out of
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form. After these items expressed in this context were excluded from the test, CVI was
calculated again and it was seen that the calculated value was sufficient. After the
modifications made, an intelligibility study was conducted with a small group in order to
test the comprehensibility of the scale. In this context, the comments of the students who
answered the scale and their opinions on the comprehensibility levels of the items included
in the measurement tool were taken. Finally, before the scale was made applicable, it was
transferred to the electronic environment and delivered to prospective teachers on a
voluntary basis. The pre-application of the scale was completed with the collected data. After
the pre-application work was completed, pilot implementation was started.

After implementing the EPAS (Educational Portfolio Assessment System) with the
participant group, statistical analyses were conducted to determine the measurement
characteristics. Both exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) were utilized to examine the construct validity of the developed EPAS and reveal the
factor structure of the scale. It is common to employ EFA and CFA in the test development
process, where it is recommended to apply EFA with half of the data and CFA with the
remaining half when the sample size is sufficient (Henson & Roberts, 2006). Given the
sufficient sample size of 524 participants in this study, it was decided to apply EFA to half of
the data and CFA to the remaining half.

During the EFA, the correlation values between the dimensions were assessed using
the direct oblimin rotation technique, which indicated a low relationship among the
dimensions. Hence, it was concluded that the sub-dimensions are independent from each
other. When conducting factor analysis for lowly related and independent sub-dimensions,
the varimax method is recommended (Tabachnick & Fidell, 2007). The maximum likelihood
factor analysis estimation method provides the advantage of reorganizing relationships
between indicators in the data set for better factor analysis (Cokluk, et al., 2016). Therefore, in
the exploratory factor analysis, the "maximum likelihood" was employed as the factoring
method, and the "varimax" method, one of the vertical rotation methods, was used for factor
rotation.

To ensure the scale's reliability, internal consistency coefficients such as Cronbach's
Alpha, composite reliability, and item-total correlations were calculated for each factor and
the entire scale. However, for the criterion validity of the scale, the difference between the

scores of the upper 27% group and the subgroup of 27% from the total scale was analyzed
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using an independent t-test. Additionally, to test validity in another way, the total scores of
participants with homogeneous distribution across classes were examined to determine if
they differed based on their e-portfolio experiences, knowledge about e-portfolio, and
technology proficiency. The normality of the distribution was assessed before selecting an
appropriate test. It was observed that the total scores exhibited a normal distribution for all
considered variables (p > .05). Consequently, ANOVA, a parametric method for unrelated
measurements, was employed to test the significance of the differences in total scores
according to the mentioned variables.

Data collection was carried out through written and online methods using a data
collection tool, and the data analysis was performed using the SPSS 25 and LISREL 8.7
software programs.

Findings

In this section, validity and reliability information about "Electronic portfolio attitude

scale" is given.

Construct Validity

EFA and CFA were conducted to determine the structure validity of the electronic
portfolio attitude scale (EPAS).

Exploratory Factor Analysis (EFA)

To assess the construct validity and determine item factor loads of the Electronic
Portfolio Attitude Scale, an exploratory factor analysis (EFA) was conducted. Several criteria
were used to determine the number of factors in the EFA analysis, including eigenvalue
greater than 1, the ratio of total variance explained, and the scree plot (Field, 2009). From the
12 factors identified in the item collection, approximately 66.09% of the scale was explained.
However, the total variance explained by 9 factors was found to be below 5%. In EFA
analysis findings, it is recommended that factor loads should be above .30 (Floyd &
Widaman, 1995; Tabachnick & Fidell, 2007). Accordingly, 20 items with a factor load of .30 or
less were excluded from the analysis. As a result, 12 items showed overlapping factors.

Additionally, item 11 was not included in the analysis due to its item-total correlation
being less than 0.30. Items with an item-total correlation of 0.30 and above are considered to
differentiate individuals well, while items between 0.20-0.30 can be included if necessary,
and values below 0.20 should not be included in the analysis (Biiyiikoztiirk, 2017).

Considering the research objectives and the results of the EFA, it was decided to retain the
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items in three factors. The characteristics of the items based on the repeated EFA results are
presented in Table 2. The eigenvalues obtained from the EFA analysis and the percentages of

total variance explained are provided in Table 2, and the scree plot graph is shown in Figure

1.
Table 2. Exploratory factor analysis and announced eigenvalue results
EFA eigenvalue results Total variance explained
Lfactor 8.49 18.70
ILfactor 5.06 13.46
IIIfactor 2.20 7.21

Scree Plot
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Figure 1. Line chart

When Table 2 is examined, it is seen that the items are collected in three dimensions
as a result of the exploratory factor analysis. It can be said that the first dimension explains
18.70% of the total variance, the second dimension explains 13.46% of the total variance, and
the third dimension explains 7.21% of the total variance. It explains 39.38% of the total
variance of items collected in three dimensions. Accordingly, considering the factor analysis
result, it was thought that the scale should be three-dimensional. Items and factor loads are
given in Table 3 (Appendix 1).

After examining the factor loads of the items in Table 3 and considering their content
and theoretical structures revealed through EFA analysis, three factors were identified. The
first factor was named "Benefit to Students (Contribution)", the second factor was "Denial
(Negation or Negative Perspective)”, and the third factor was labeled as "Effectiveness in
Terms of Instructional Process". Factor 1 explains 18.70% of the total variance and consists of
18 items. The factor loads for the items in Factor 1 range from .49 to .69, indicating their

association with the sub-dimension of benefit to students. Factor 2 explains 13.65% of the
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total variance and includes 16 items. The factor loads for the items in Factor 2 range from .34
to .72, reflecting their relationship with the sub-dimension of denial or negative perspective.
Factor 3 explains 7.21% of the total variance and consists of 6 items. The factor loads for the
items in Factor 3, related to effectiveness in terms of instructional process, range from .53 to
.65.

In this study, items with factor loading values of .30 or higher were considered
(Biiytikoztiirk, 2017). When considering these three factors collectively, it was found that the
items in the scale account for 39.38% of the total variance. There was a low correlation
observed among the correlation coefficients and the sub-dimensions of the scale. The
correlation between Factor 1 and Factor 2 sub-dimensions was calculated to be .10, while the
correlation between Factor 1 and Factor 3 sub-dimensions was .23. The correlation between
Factor 2 and Factor 3 sub-dimensions was found to be .01. Based on these findings, it was
concluded that the sub-dimensions are independent of each other. Consequently, in the
factor analysis study, vertical rotation was considered appropriate, leading to the utilization
of the varimax method as one of the vertical rotation methods. The correlation coefficients
between the sub-dimensions of the scale are presented in Table 4.

Table 4. Correlation coefficients between factors

Factors Contribution Negation Effectiveness
Contribution 1.00 .100 23
Negation 1.00 .01
Effectiveness 1.00

Confirmatory Factor Analysis

To assess the accuracy of the structure comprising 40 items and three sub-dimensions
obtained from the exploratory factor analysis, confirmatory factor analysis (CFA) was
conducted. The fit index values for the Electronic Portfolio Attitude Scale (EPAS) are
provided in Table 5. When this structure is tested, the calculated chi-square, chi-square /
degree of freedom and goodness of fit indices are presented in Table 5.

Table 5. CFA results of three dimensional implicit structure established with CFA

Model +2 +2/sd NNFI NFI CFI RMSEA
Three Factor Structure 1982,87 2.69 .95 .93 .96 .07
Criteria 3.0 >.95 >.95 >.95 <.08

When table 5 is examined, includes the evaluation criteria for indexes accepted
according to Schermelleh-Engel, Moosbrugger and Miiller (2003). The goodness-of-fit

values(t-test) of the CFA result of the three-factor structure are given in Table 6.
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Table 6. t-test values obtained from CFA for EPAS

Item No t Item No t Item No t Item No t

Contributionl 12.76* Contribution1l 15.07* Negation3 12.77* Negationl3 10.19*
Contribution2 15.19* Contribution12 15.36* Negation4 7.42*  Negationl4  2.17*
Contribution3 14.11* Contribution13 14.26* Negation5 14.82* Negationl5 7.77%
Contribution4 16.02* Contribution14 14.35* Negation6 15.62* Negationl6 9.49*
Contribution5 17.41* Contribution15 13.46* Negation7 14.09* Effectivenessl 8.72*
Contribution6 15.86* Contribution1l6 14.00* Negation8 13.03* Effectiveness2 14.63*
Contribution7 16.49* Contribution17 14.94* Negation9 13.64* Effectiveness3 12.00*
Contribution8 16.49* Contribution18 12.31* Negation10 12.00* Effectiveness4 15.05*

Contribution9 10.78* Negationl 7.65* Negationll 6.74* Effectiveness5 16.02*
Contribution10 14.00* Negation2 11.42* Negation12 15.10* Effectiveness6 13.65*
*p<.01

Upon examining Table 6, it is observed that the t-test values for the first dimension
range from 10.78 to 17.41, the t-test values for the second dimension range from 2.17 to 15.62,
and the t-test values for the third dimension range from 8.72 to 16.02. According to statistical
conventions, if the obtained t-value is greater than 2.58, it is considered significant at the 0.01
level, and if it is greater than 1.96, it is considered significant at the 0.05 level (Kline, 2011).
According to the results of the t-test values calculated in CFA, it was seen that all other t
values except the Negation14 item were significant at the .01 level. However, the t value of
the item Negation 14 was found to be significant at the .05 level. Byrne (2010) states that
items with insignificant t values should be removed from the model or the number of
participants for factor analysis is considered to be low. Therefore, as the number of
participants in the study is sufficient, it is understood that there are no items to be removed
in the model.

It was seen that the three-factor structure obtained as a result of EFA was confirmed
by CFA. Considering the literature research, it was seen that the structure created was

statistically verified. The model created as a result of DFA is given in Figure 2.
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Figure 2. Measurement model for EPAS

Convergent Validity

The simulation validity of the scale was tested within the framework of composite
reliability (CR) > 0.70 (Hair, et al., 2006). and AVE > .50 values (Fornell & Larcker, 1981). CR
values for “Contribution”, “Negation” and “Effectiveness” dimensions had .93, .87 and 0.76.
AVE values were found as respectively; .61, .57 and .54. This conditions were being provided
in this context for each dimension. According to the results obtained, it was concluded that
the convergent validity of the scale is ensured.

Reliability

In this study, McDonalds reliability coefficient was calculated for the sub-dimensions
of the scale and the whole scale, since the factor loads of the items were not equal
(congeneric measurement) and the scale was not unidimensional (Lucke, 2005). This
coefficient was obtained by DFA. The McDonald’s w coefficient (known as congeneric
reliability) of the subscale dimensions in the electronic portfolio attitude scale were
respectively .97, 91 and .88, and the McDonald’s w coefficient for all items of the scale was

.96. Considering McDonald’s w obtained in the scale, it can be concluded that the reliability

s
4 N

:@i&-\l

LG
Sl

Journal of Computer and Education Research - Year 2024 Volume 12 Issue 23 31-56



Gok, Ayaz & Erdem

coefficient is high. According to these findings, it was concluded that the scale is a reliable
measurement tool.

Item Analysis

The corrected total correlation was calculated to determine the predictive power of
the total score and to determine item discrimination. In addition, 27% of the lower-upper
groups were compared. Composite reliability (CR) is the internal consistency coefficient
based on error variance values and factor loads obtained as a result of confirmatory factor
analysis (ilhan, et al., 2013).

When the number of items is high, the CR value can be used both as an alternative to
the Cronbach's alpha coefficient and to confirm the Cronbach's alpha coefficient (Tetik-
Kigtikelgi, 2019). A CR value of .70 and above is recommended (Fornell & Larcker, 1981).
The findings of the item analysis are given in Table 7.

Table 7. EPAS Item analysis results

Item Corrected
Item No Removed Item Total Average  Standard Skewness t CR
New Old Scale Alpha Correlation Deviation
Contributionl M16 .96 .69 3.70 897 -95 -17.04*
Contribution2 M26 .96 .76 3.62 921 -76 -20.52*
Contribution3 M33 96 .76 3.59 912 -71 -18.21%
Contribution4 M36 .96 76 3.52 977 -73 -21.69*
Contribution5 M38 .96 73 3.61 962 -.69 -21.08*
Contribution6 M41 .96 71 3.59 979 -84 -19.12*
Contribution7 M42 .96 78 3.66 942 -85 -21.13*
Contribution8 M43 .96 75 3.56 963 -70 -20.18*
Contribution9 M45 .96 57 3.34 1.00 -.38 -13.95*
Contribution10 M46 .96 72 3.49 1.05 -.69 -19.08*
Contribution11 M47 .96 74 3.58 93 -75 -19.34*
Contribution12 M49 .96 73 3.62 .95 -.87 -19.05*
Contribution13 M50 .96 70 3.69 93 -.85 -17.19* 93
Contribution14 M51 .96 76 3.70 .88 -94 -19.17*
Contribution15 M71 96 74 3.64 93 -91 -20.03*
Contribution16 M73 .96 73 3.60 .96 -.84 -19.19%
Contribution17 M74 .96 75 3.54 .95 -.70 -20.87*
Contribution18 M78 .96 .68 3.44 91 -.76 -18.27*
Negationl M22 .96 38 3.25 1.10 -28 -8.73%
Negation2 M53 .96 .53 3.13 1.07  -14 -12.34*
Negation3 M54 964 .59 3.48 1.00 -.59 -15.40*
Negation4 M56 .97 15 297 1.07 .17 -2.61*
Negation5 M57 .96 61 3.34 1.00 -41 -14.39%
Negation6 M58 .96 43 3.02 923 .006 -8.63*
Negation? M59 .96 40 3.06 963  -.02 -7.47%
Negation8 Mé60 .96 44 3.02 1.03 .03 -7.71* .87
Negation9 Mé61 .96 .54 3.08 1.02  -24 -11.08*
Negation10 Mé62 .96 32 3.06 994 -01 -5.37%
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Negationl1 Mo64 .96 31 2.71 991 29 -4.71*
Negation12 M65 .96 .60 3.42 1.01 -48 -13.98*
Negation13 Mo66 .96 37 3.31 112 -17 -8.47%
Negation14 M79 .96 34 3.10 1.03  -25 -5.82%
Negation15 M82 .96 29 2.77 991 .19 -4.55%
Negation16 M83 .96 .46 3.23 1.05 -18 -10.04*
Effectivenessl M2 .96 A48 3.84 .84 -.81 -11.40%
Effectiveness2 M19 .96 .66 3.47 .89 -.67 -18.94*
Effectiveness3 M23 .96 .62 3.66 81 -74 -15.52*
Effectivenessd M25 96 72 3.41 94 -.52 -19.78* .76
Effectiveness5 M27 96 71 3.49 91 -.58 - 20.06*
Effectiveness6 M31 .96 .67 3.63 .87 -.90 -18.13*
*p<.05

When the data results in Table 7 are examined, the t-values of the 27% item scores of
the lower and upper groups are between 13.95 and 21.69 (sd=280, p <.05) in the first
dimension and between 2.61 and 15.40 in the second dimension (sd=280, p <.05) and in the
third dimension between 11.40 and 20.06 (sd = 280, p <.05). When Table 7 is examined, item
total correlation results are ranked between .57 and .78 in the first factor, between .15 and .61
in the second factor, and between .48 and .72 in the third factor. It is accepted that the total
item correlation of .30 and above is sufficient for the interpretation of the items used to
distinguish the characteristics that are measured (Biiyiikoztiirk, 2017; Erkus, 2012). Items
other than M56 and MS82 items meet this value. In addition, it is seen that the t values
obtained from the 27% lower-upper group comparisons are significant for the items M56 and
M82. The meaningfulness of the t value used in 27% lower-upper group comparison
indicates that the item is distinctive (Erkus, 2012). Therefore, the items M56 and M82 were
decided to be distinctive. According to the results obtained in the item analysis, it can be said
that all the items in the scale are distinctive. It is seen that the CR value is greater than .70
and the dimensions of the scale fulfill the composite reliability requirement.

The independent sample t-test was utilized to further examine the construct validity
of the scores obtained from the lower and upper groups, which constituted 27% of the
participants, and to determine the difference in their total scores. To achieve this, the data
collected from 524 prospective teachers were divided into lower and upper groups, each
comprising 27% of the data. The t-test results, including the group statistics of each item and
the scores of each group from the scale, can be found in Table 8.

Table 8. The results of item analysis based on 27% lower-upper groups of EPAS

Item group X t p  Item group X t p

2 Upper 4.26 50 Upper 4.31
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Lower 3.19 11.39  .00* Lower 2.74 17.28 .00*
16 Upper 4.34 51  Upper 4.33

Lower 281 1760  .00* Lower 2.72 19.29 .00*
19 Upper 4.12 53  Upper 3.99

Lower 258 19.03  .00* Lower 2.61 12.47  .00%
22 Upper 3.36 54  Upper 427

Lower 276 881 .00* Lower 2.88 1542 .00*
23  Upper 4.21 56  Upper 3.31

Lower 291 1558  .00* Lower 2.96 243  .00*
25 Upper 4.15 57  Upper 3.65

Lower 245 20.00 .00* Lower 2.79 8.47  .00%
26 Upper 4.34 58  Upper 4.16

Lower 245 2070  .00* Lower 2.80 14.28 .00*
27  Upper 4.20 59  Upper 3.66

Lower 255 2026  .00* Lower 2.87 7.31  .00*
31 Upper 4.27 60 Upper 3.69

Lower 279 18.04  .00* Lower 2.78 7.55  .00*
33 Upper 4.25 61  Upper 3.86

Lower 266 1815  .00% Lower 2.66 11.05 .00*
36 Upper 4.28 62 Upper 3.62

Lower 244 21.68  .00% Lower 2.99 524  .00%
37 Upper 4.40 64 Upper 3.17

Lower 254 2134  .00* Lower 2.59 4.67  .00*
38 Upper 4.36 65 Upper 4.28

Lower 256 21.09  .00% Lower 2.87 13.95 .00*
40 Upper 4.33 66 Upper 3.96

Lower 271 1761  .00* Lower 291 847  .00%
41 Upper 4.26 71 Upper 4.35

Lower 255 1891  .00* Lower  2.63 19.97  .00*
42 Upper 4.38 72 Upper 4.29

Lower 260 21.08  .00* Lower 254 20.30 .00*
43 Upper 4.29 73 Upper 4.34

Lower 256 2013  .00* Lower  2.63 19.13 .00*
44 Upper 4.31 74 Upper 4.31

Lower 269 1699  .00* Lower 255 20.88 .00*
45 Upper 4.04 78 Upper 4.11

Lower 259 1371  .00* Lower  2.60 18.40 .00*
46 Upper 4.26 79 Upper 3.54

Lower 241 19.06  .00* Lower 283 561  .00%
47 Upper 4.31 82 Upper 3.24

Lower 266 1928  .00% Lower  2.68 461  .00%
48 Upper 4.39 83 Upper 3.95

Lower 251 2082  .00% Lower 281 9.99  .00*
49 Upper 4.28

Lower 2.61 19.00 .00*
*p<.05

When Table 8 is examined, it is seen that there is a significant difference between the

items in the upper group and the items in the lower group (p <.05). It is seen that the

averages of the items in the distinctive 27% upper group are higher than the averages of the
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items in the 27% sub-group. Therefore, it was concluded that there was a significant
difference between the lower and upper groups and the items were distinctive.

Additionally, in order to determine construct validity of the scale, the scale was
applied to prospective teachers studying in different branches in 3rd and 4th grade. The
results of one-way analysis of variance (One-Way ANOVA) in the unrelated sample are
given in Table 9 to determine whether the items differ according to the gender, grade level of
the prospective teachers, and their competence in using technology.

Table 9. ANOVA results according to the total scores of the prospective teachers from EPAS and
according to their gender, grade level and their competence in using technology

Variables Groups N Mean SS F p
Male 91 137.84 21.93
Gender Female 421 142.10 21.19 298 .08
3 264 139.95 21.78
Grade Level 4 248 142.83 20.86 233 13
Advanced proficiency 136 162.43 24.07
Competencein  Intermediate proficiency 337  154.16 23.95 7.63 .00*
Using Technology Basic Proficiency 39 149.25 18.91
*p<.05

When Table 9 is examined, the analysis results demonstrated that the differences
between prospective teachers' attitude scores towards electronic portfolio were not
significant in relation to the variable of the gender (F (1, 510) = 2.98, p >.05) and grade level
(F(1, 510)=2.33, p>.05) and that the differences found in dependent variable of the variable of
technology competence were statistically significant (F(2, 510)=7.63, p<.05). It can be said that
as the prospective teachers' competence in using technology increases, their attitude towards
e-portfolio increases. It is recommended to use the eta-square (1) 2) correlation coefficient to
determine the effect size (Biiytikoztiirk, 2017). The effect size takes values between 0.00 and
1.00. The values between 0.00 and 0.01are interpreted as small effect, the values between 0.01
and 0.06 as medium effect, and the values between 0.06 and 0.14 as wide effect
(Biiytikoztiirk, 2017; Cohen, 1988). In this study, the effect size of prospective teachers' the
effect size about competence in using technology was found to be 0.02. In this case, it can be
said that the effect size obtained in this study has a medium effect.

Conclusion and Discussion

The main objective of this study was to develop a measurement tool to obtain valid

and reliable measurements of prospective teachers' attitudes towards electronic portfolio.

Initially, an item pool consisting of 83 items was created for the development of the
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Electronic Portfolio Attitude Scale (EPAS). To ensure the scope and face validity of the scale,
expert opinions were obtained from four experts. This process resulted in a draft
measurement tool with 83 items. The items in the scale were rated on a five-point Likert scale
ranging from "Fully Agree" (5) to "Never Disagree" (1). The scale was administered to
prospective teachers in the 3rd and 4th grades.

To assess the structure validity of EPAS, both exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) were conducted. The EFA analysis revealed a three-factor
structure consisting of 40 items, explaining 39.38% of the total variance. The factors were
named as "Student Benefit (Contribution)," "Denial (Negation or Negative Perspective)," and
"Effectiveness in terms of Instructional Process" based on the content and theoretical
structures of the items. CFA was performed to test the accuracy of the designed
measurement model, and it indicated that the fit indexes of the three-factor structure of
EPAS were appropriate. The variance rate explained in EFA was considered as the criterion,
and values of 32% and above were deemed appropriate in the CFA. Therefore, based on the
EFA and CFA results, EPAS demonstrated satisfactory structure validity.

The internal consistency reliability of the measurements obtained from EPAS was
assessed using Cronbach's Alpha reliability coefficient. The McDonald's @ coefficient
reliability was calculated as .97 for the "Student Benefit (Contribution)" factor, .91 for the
"Denial" factor, .88 for the "Instructional Process" factor, and .96 for the entire scale.
According to Liu (2003), internal consistency coefficients of .70 and above indicate that the
scale can be considered reliable.

Item analysis was conducted to evaluate the predictive power of the items in EPAS
for the total score and to determine their distinctiveness. The 27% lower and upper groups
were compared during the item analysis, and the corrected total item correlation was
examined. The results indicated that the corrected item-total correlation ranged between .57
and .78 for the "Student Benefit (Contribution)" factor, between .15 and .61 for the "Denial”
factor, and between .48 and .72 for the "Effectiveness in terms of Instructional Process" factor.
Additionally, all items in the scale showed significant differences between the 27% lower and
upper groups, further confirming their distinctiveness. These findings suggest that all the
items in EPAS are capable of effectively measuring prospective teachers' attitudes towards

electronic portfolio.
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In conclusion, the findings of this study demonstrate that EPAS is a valid and reliable
measurement tool for assessing the electronic portfolio attitudes of prospective teachers.

Limitations

Although this scale was developed to measure prospective teachers' e-portfolio
attitude levels, it has some limitations. One of these limitations is that the scale was
developed only with the participation of 3rd and 4th grade prospective teachers from
different departments (since the measurement and assessment course is in the 3 grade in
teacher training programs in Turkey), so its usability can be questioned for both teachers and
1st and 2nd grade prospective teachers. Another limitation scale was applied with
prospective teachers in different branches. A scale for only one branch can be developed. The
need for change in this study may be related to the sample. In this sense, the model can be
reproduced with different examples.

Suggestions for Future Studies

This scale is limited to 3rd and 4th grade prospective teachers studying in different
departments. Similar studies can be repeated with teachers working at different school
levels, by choosing a sample of primary, secondary and high school students. In addition, the
study can be repeated by including the sampling in 1st and 2nd grade prospective teachers'.
The scale can be translated into other languages using non-Turkish participants. However,
parallel analysis can be used for proposed EFA variable selection in future research.
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Appendix 1

Table 3. Factors and factor loadings resulting from EFA

Factor 1 (Benefit (contribution) to the student) Cronbach Alpha = 0.97 Explained variance = 18.70%

Factor Load

1 2 3

16) I believe that students will learn about their own achievements and abilities in the e-portfolio

evaluation process. .54
26) I think the e-portfolio will reveal the strengths and weaknesses of the students. 62
33) I believe that e-portfolio will improve students' sense of responsibility. .61
36) I believe that e-portfolio will increase students' self-confidence. .61
38) I think the e-portfolio will contribute to the development of students’ sense of taking

responsibility. .63
41) I believe that the e-portfolio will encourage students to work systematically. 57
42) I believe that the e-portfolio will contribute to the student's self-awareness. 68
43) I believe that students' high-level thinking skills will improve thanks to the e-portfolio. .66
45) I think that the e-portfolio application will increase the cooperation between students. 49

46) I believe that the e-portfolio application will increase the interaction between student and teacher. g4

47) I believe that the e-portfolio will improve students' self-esteem. 67
49) I believe that the e-portfolio will enable students to make self-criticism at an early age. 67
50) I think e-portfolio will be useful in future career choices as it enables students to get to know
themselves. .59
51) I believe that the e-portfolio will contribute to the facilitation of the students’ future learning
experiences based on their previous learning experiences. .55
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71) I think the e-portfolio will help students see their personal development. .67
73) I believe that the e-portfolio application will give students learning responsibility. 69
74) I believe that e-portfolio will increase students' self-confidence. 60
78) With the e-portfolio, I think students can apply what they learn in the course in daily life. 46

Factor 2 (Denial / Negation or negative perspective) Cronbach Alpha = 0.91 Announced variance =
13.65%

Factor Load
1 2 3

22) The thought of constantly using technology in the evaluation process with the e-portfolio
overwhelms me. 41
53) I believe that e-portfolio will prevent students from socializing. 50
54) I believe that e-portfolio will be a waste of time for students and teachers. 55
56) I do not believe that using e-portfolio will make my lessons fun. 35
57) I believe that it will be difficult for a teacher to choose content for students in the e-portfolio

process. .70
58) I believe that e-portfolio evaluation will lower academic standards. 69
59) I think it will be difficult to plan the e-portfolio evaluation. 72
60) I think that e-portfolio will not be suitable for most courses and subjects. 62
61) I believe that the e-portfolio will fall short in achieving important cognitive goals 63
62) In the e-portfolio application, I think I will have difficulties as the responsibility of the teacher will

be too much. .76
64) I believe that e-portfolio will push students towards individuality. 42
65) I think that the e-portfolio will hinder teaching. 68
66) I think that I will have difficulties because e-portfolio application requires technological skills. 56
79) I believe that e-portfolio consists of transferring all learning experiences and activities in and out of
school to the computer. 41
82) I think students will have difficulties in the process because of the e-portfolio application requires
technological skills. .52
83) I don't think e-portfolio will be useful for students with medium or low achievement levels. 34

Factor 3 (Effectiveness in terms of instructional process) Cronbach Alpha = 0.88 Explained variance
=7.21%

Factor Load

1 2 3

2) I think the e-portfolio will provide faster feedback to students than traditional assessment. 53
19) I think that knowing that they will be evaluated with e-portfolio will motivate students more to

the lesson. .65
23) I believe that the e-portfolio will make it easy to evaluate the course outcomes. 60
25) I believe that I will enjoy teaching more with the e-portfolio. 55
27) I believe that students' interest in the lesson will increase thanks to the e-portfolio. 58
31) I think I will use time effectively and efficiently with the e-portfolio. 63

TOTAL VARIANCE ANNOUNCED % 39.38
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