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Abstract

The aim of this study was to develop "Teachers' Self-Efficacy Perceptions Scale for
Digital Instructional Material Development". The draft form of the 39-item scale was
administered to 676 teachers. In the analysis of the data obtained, item-total
correlation, exploratory and confirmatory factor analysis and reliability analysis
were performed. As a result of the factor analysis, it was determined that the scale
had 34 items and four factors and explained 74.335% of the total variance. The fit
index values obtained as a result of confirmatory factor analysis revealed that there
was a good fit between the model and the observed data and that the proposed model
was acceptable. The Cronbach's alpha internal consistency reliability coefficient of
the scale was 0.935, while it was calculated as .925, .971, .951 and .969 for the
dimensions respectively. As a result of the statistical analyses, a five-point Likert-
type digital instructional material development self-efficacy scale with a total of 34
items was developed. According to the findings of this study, it is understood that
teachers' digital instructional material development self-efficacy scale can be used
as a valid and reliable measurement tool.
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The 21st century's technological developments give direction to education and its elements, and these
developments also affect educational environments and methods and support them with technological
elements (Ozdemir & Ozdemir, 2019). The development of information and communication
technologies in the current century affects education as it affects all social areas, and the use of
technology in educational activities is increasing day by day. Contemporary technology is seen as a
"saviour" due to its development and is thought to be useful in solving problems. Like all other fields,
the field of education also sees technology as a "saviour", but the dizzying pace of change and the level
of technological development we are experiencing make it difficult to make education systems suitable
for the requirements of the age (Gunuc, 2017). Countries have developed projects and conducted studies
on the integration of technology into education. In countries such as the USA, Portugal, and South
Korea, studies have been carried out in the form of providing course content to teachers and students in
digital environments, while in our country, efforts have been made to eliminate the hardware
deficiencies of educational institutions and to make effective use of technology in teaching processes
with the Opportunities Enhancement and Technology Improvement Movement ("FATIH") project
(Kabaran, 2020). In order for these studies to yield effective results, it is considered important to use
technology-supported methods, techniques, and tools in schools. Digital instructional materials, which
are technology-based learning environments that will diversify educational practices in school and out-
of-school educational environments and provide learners with various learning experiences, can be used
(Karademir, 2018). The development of technological infrastructure and technologically supported
education and training activities are important at the point where our age has come. On the one hand,
while struggling with difficulties, on the other hand, with the integration of technology into education
over time, the textbook, chalk, and board, which are considered relatively old technology in classroom
environments, are replaced by interactive board, internet, and tablet computer, which are the latest
technology products and suitable for the characteristics of today's learners (Kaya & Aydin, 2011;
Yanpar-Yelken, 2017).
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If we make a definition of digital instructional materials used in educational processes that provide
technology integration, they are all kinds of digitally formatted materials developed and adapted for
educational applications (BECTA, 2008) or digitally supported educational products such as prose,
animation, and graphics (Rogers, Sharp, & Preece, 2011). Increasing costs, the desire to find ways to
respond to learning needs faster, the desire to work only on resources instead of integrated course
modules, and the increasing tendency towards learner-centered or flexible learning approaches are
thought to increase the use of digital instructional materials (Stepherd, 2012, as cited in Karademir,
2018). The use of digital instructional materials is important for future generations, who are digital
natives, to keep up with the times, and to build a technological society. Today, there are technological
tools used in the design of digital instructional materials. The most frequently used of these tools are
Web 2.0 tools.

With the help of developing technologies in the digitalizing world, tools that do not require technical
knowledge and can easily create digital content with basic design approaches are emerging. One of these
tools is Web 2.0, which was first defined by O'Reilly Media in 2003 (Karaman, Yildirim, & Kaban,
2008). These tools can be summarized as creating visual content, creating video content, creating audio
content, creating concept maps and mind maps, creating augmented reality and virtual reality content,
and creating measurement and evaluation content (Korkmaz, Vergili, Cakir, & Erdogmus, 2019). When
these tools are used in educational processes; it helps teachers to determine the level of participation of
students in learning processes, the level of problem-solving skills and their deficiencies in evaluation
processes, as well as to provide feedback to the student about their deficiencies and to improve the
student's development positively (Ozbal, 2017). As well as the definition of digital instructional
materials, development processes also include some stages.

A systematic approach to the process of developing digital materials and the stages to be followed in
this process are as follows: the process of developing computer-aided materials is defined as (1) analysis,
(11) design, (I11) development, (1) implementation and (V) evaluation stages within the integrity of a
system. In the first stage, needs are identified and instruction is planned within the framework of these
needs. In the design phase, it is designed to determine how to reach the determined goals, and how the
teaching will be realized. In the design phase, determining the target audience, analysing the learning
situation, creating the content, and selecting the programs and applications to be used are carried out
(Aldoobie, 2015).

The concept of self-efficacy, which is one of the key variables of Albert Bandura's Social Cognitive
Theory, is "the individual's judgment about his/her capacity to perform successfully by organizing the
activities he/she needs for the performance he/she wants to show" (Bandura, 1997). When an individual
is successful in his/her work, it can be considered an indication that he/she will be successful in similar
work in the future. The sense of achievement here shows a reinforcing effect and motivates the
individual to engage in similar behaviors in future jobs (Korkut & Babaoglan, 2012). When an individual
takes action to do a job, his/her beliefs about his/her abilities for that job emerge. If these beliefs are
positive, the individual's performance for that job is positively affected, and the state of being successful
develops (Kandemir, 2020). Self-efficacy beliefs generally emerge in special fields. Teacher self-
efficacy is one of the most important of these special areas. Social cognitive theory argues that teachers'
competencies are effective in the decisions they make to determine the practices to be used during the
lesson (Akbaba & Erbas, 2019). The motivation of students, their success, their skills in classroom
management, their choice of methods and techniques to be used, the time they allocate for teaching
processes, and the level of effort made for student success are related to teachers' self-efficacy beliefs at
the point of performing their duties. In this direction, increasing teachers' self-efficacy beliefs is related
to increasing the quality of teaching and can facilitate teachers performing their profession with higher
motivation (Kurt, 2012).

Technology integration in education has a multidimensional structure. Technological infrastructure
includes manpower resources as well as technological resources. One of the most important manpower
resources is teachers (Kabakci - Yurdakul & Odabasi, 2013). According to the standards determined
within the scope of the National Educational Technology Standards prepared by the International
Society for Technology in Education (ISTE) to determine future teacher competencies, it was
emphasized that teachers have an important role in the application of developing technology in the field
of education and that teachers should have competence in technology in order to implement this role
(Orhan, Kurt, Ozan, Som Vural, & Turkan, 2014). In our country, when the General Qualifications for
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the Teaching Profession (GQTD) published by the Ministry of National Education ([MEB], 2006) in
2006 and 2017 are examined; while 8 performance indicators were defined in terms of the use of
information and communication technologies within the scope of the GQTD published in 2006 ([MEB],
2006), no competency was defined in terms of the use of information and communication technologies
in the GQTD published in 2017 ([MEB], 2017). Studies should be conducted to identify the obstacles
in front of this important position of teachers in the integration of technology into education and to
improve their position.

The aim of this study is to develop a valid and reliable scale to determine teachers' self-efficacy
perceptions in developing digital instructional materials. By measuring the suitability of the digital
materials to be prepared for the target audience, the suitability of the content for the purpose, the
competencies of designing materials in accordance with the design principles, and the level of use of
frequently used digital material design tools, it is thought to contribute to the literature in the preparation
of more qualified digital materials. Unlike the scales in the literature (Bakac & Ozen, 2015; Birisci, Kul,
Aksu, Akalan, & Celik, 2018; Ozgen, Arikaya, & Altintas, 2019), the use of digital material design tools
was also addressed. It is aimed that this scale will serve as a data collection tool for researchers in future
self-efficacy determination studies.

Method

Participants

The study group for the research consists of 676 teachers working in various provinces. The study was
conducted with two separate study groups. The demographic characteristics of the first study group
consisting of 309 teachers are presented in Table 1. The data related to the construct validity of the scale
were analysed by Exploratory Factor Analysis (EFA). In order to verify the structure obtained as a result
of EFA, CFA was applied by collecting data from a second group of 367 teachers again. The
demographic characteristics of the 367 teachers from whom data were collected for CFA are presented
in Table 2.

Table 1. The study group from which Exploratory Factor Analysis data were obtained

Gender n %
Woman 178 57.6
Male 131 424
Years of Professional Experience n %
1-5 Years 126 40.8
6-10 Years 84 217.2
11-15 Years 50 16.2
16-20 Years 28 9.1
20 Years and above 21 6.8
Receiving In-Service Training on Information Technologies n %
Yes 139 45
No. 170 55
Following Technological Developments n %
I do 212 68.6
I don't 97 314
Total 309 100

Table 1 shows that the first study group consisted of 178 female and 131 male teachers. 40.8% of the
teachers have 1-5 years of professional experience, 27.2% have 6-10 years of professional experience,
16.2% have 11-15 years of professional experience, 9.1% have 16-20 years of professional experience,
and 6.8% have 20 years or more of professional experience. In addition, 55% of the teachers have not
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received in-service training on information technologies, while 68.6% of them follow technological
developments regularly.

Table 2. The study group from which Confirmatory Factor Analysis data were obtained

Gender n %
Woman 184 50.1
Male 183 49.9
Years of Professional Experience n %
1-5 Years 102 27.8
6-10 Years 117 31.9
11-15 Years 65 17.7
16-20 Years 44 12
20 Years and above 39 10.6
In Information Technologies n %
Receipt of In-Service Training

Yes 138 37.6
No. 229 62.4
Following Technological Developments n %
Ido 221 60.2
I don't 146 39.8
Total 367 100

Table 2 shows that the second study group consisted of 184 female and 183 male teachers. While 27.8%
of the teachers have 1-5 years of professional experience, 31.9% have 6-10 years of professional
experience, 17.7% have 11-15 years of professional experience, 12% have 16-20 years of professional
experience and 10.6% have 20 years or more of professional experience. In addition, 62.4% of the
teachers have not received in-service training on Information Technologies, while 60.2% of them follow
technological developments regularly.

Scale Development Process

At the beginning of the scale development process, the literature on digital instructional materials,
material design and self-efficacy was examined (Aldoobie, 2015; Sevindik, 2016.; Yanpar Yelken,
2017; Yavuz Konokman, 2019). As a result of the literature review, the item pool of the scale was
created with the information obtained about designing materials suitable for the target audience, content
creation criteria, material design principles, and current digital material design tools. The item pool of
the scale consisted of 39 items. The statements in the scale were graded as "Strongly Disagree (1),
Strongly Disagree (2), Moderately Agree (3), Strongly Agree (4) and Strongly Agree (5)". In order to
determine the content validity of the scale, three lecturers from the field of Information Technologies,
four lecturers from the field of Curriculum and Instruction, one lecturer from the field of Measurement
and Evaluation, and six Information Technologies teachers were consulted and the necessary corrections
were made. Three candidate items that were determined to be incompatible with the content validity
were removed and the draft scale consisted of 36 items. The draft scale was read aloud to three classroom
teachers to confirm the comprehensibility of the items. The data of the study were collected with the
approval of the ethics committee of Van Yiiziincii Y1l University (2020/05; Meeting Date: 25.03.2021).
With the data collected from 676 teachers, factor analyses of the scale were performed.

Analysing the Data

The data obtained from the pilot application applied to 309 teachers were entered into the SPSS 25
package statistical programme. In order to determine whether the data set was suitable for factor
analysis, "Barlett sphericity” and "Kaiser-Meyer-Olkin (KMO)" tests were applied. In the exploratory
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factor analysis process, "Principal Component Analysis" and "Varimax" vertical rotation techniques
were used to determine the items to be included in the scale, and in order to reveal the item
discrimination; independent groups t test was used for the difference between the lower 27% and upper
27% groups, and Pearson correlation was used to determine the level of serving the purpose of the items.
The data collected from a second study group consisting of 367 teachers were subjected to confirmatory
factor analysis with AMOS 21 package statistical programme. In order to determine the reliability of
the scale, Cronbach a internal consistency coefficient was calculated using all the data obtained from
both study groups.

Findings
Exploratory Factor Analysis
As a result of the analyses performed with the data obtained from 309 teachers to determine whether the
data set is suitable for factor analysis, it can be said that the data set is suitable for factor analysis since
the "KMO" value is .955 (>0.6) and the "Barlett sphericity" test chi-square result is significant (X290
= 12328.009; p<.01) (Cokluk, Sekercioglu, & Buyukozturk, 2010). As a result of determining that the
data set was suitable, exploratory factor analysis was performed, and the scree-slope-accumulation graph
was analysed to determine the number of factors of the scale. The graph is given in Figure 1.
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Figure 1. Slope-deposition graph.

When the graph in Figure 1 is analysed, it is seen that the eigenvalues of the factors after the fourth
factor are close to each other and their effects on variance are similar, while the eigenvalues of the first
four factors are different from each other and their contributions to variance are high (Buyukozturk,
2020). In line with these results, it was determined that the scale consisted of four factors. As a result of
the re-analyses of the four factors, it was determined that they explained 75.292% of the total variance.
In order to determine the items to be included in the scale, factor analyses were performed with
"Principal Component Analysis" and "Varimax" vertical rotation techniques. The data obtained as a
result of the analyses are presented in Table 3.
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Table 3. Factor Analysis of the Scale

Factor Load Values

Common
|-
£ Item No Factor 1 Factor 2 Factor 3 Factor 4 {:/ac'gor
a arlance
L (h )2
Item19 828 818
Item 22 ,806 768
Item 20 ,805 , 795
Item 15 ,800 ,807
c Item 16 787 790
S Item 18 777 757
a ltem 17 777 774
T Item 23 777 763
I3 Item 24 758 736
‘2‘5 Item 26 752 761
Item 21 , 720 ,692
Item 25 718 697
Item 14 ,699 401 671
ltem 13 676 504 741
Item 33 884 ,839
Item 31 ,858 73
S 2 Item 35 ,852 791
>.2 Item 29 ,850 779
a 8 Item 28 ,801 685
€S Item30 799 734
3 < Item 36 795 705
Item 34 760 647
Item 32 744 717
Item 2 ,768 , 786
5 . Item 3 752 784
>58  lem4 751 815
Z:} g % Item 6 , 735 , 730
s @ 2 Item 5 ,699 770
S5+ Item 1
n ,408 ,600 705
" c Item 9 A17 , 720 ,808
c o Item 10 403 713 774
£ Item 11 462 689 ;798
35  ltems 436 680 763
Item 12 ,592 ,625
Factor Eigenvalue 17,968 4,571 1,885 1,175
Variance Explained 52,847 13,443 5,545 3,457
Total Variance 75,292

According to the findings in Table 3, it was determined that all items of the scale had factor loadings
above the criterion value of .30. In order to ensure that the discrimination of the items was high, the
criteria that the factor loading value should not be below .45 and the item-scale correlation value should
be above .30 (Buyukozturk, 2020) were followed. As a result of the factor analyses, item 7 and item 27,
whose item loadings were distributed to more than one factor, were removed from the scale. As a result
of these procedures, a structure consisting of four factors and 34 items was reached. Considering the
item contents in the scale and the theoretical framework, the first factor was named as "Designing

231



-‘3’ MSKU Journal of Education
¥ ISSN 2148-6999 Volume 10, Issue 2, (2023) November

Materials", the second factor as "Using Digital Applications"”, the third factor as "Appropriateness to the
Target Audience"” and the fourth factor as "Creating Content".

The "Designing Materials™ factor, which explains 52.847% of the total variance, consists of 14 items,
the "Using Digital Applications" factor, which explains 13.443% of the variance, consists of nine items,
the "Appropriateness to Target Audience" factor, which explains 5.545% of the variance, consists of six
items and the "Creating Content" factor, which explains 3.457% of the variance, consists of five items.
Therefore, the scale consisting of four factors explains 75.292% of the total variance.

Confirmatory Factor Analysis

In order to verify the structure of the scale, which was determined to be 34 items and four factors after
the Exploratory Factor Analysis, data were collected from 367 teachers from various branches working
in various provinces, and confirmatory factor analysis was applied. The new fit index values of the
Teachers' Self-Efficacy Perceptions of Digital Instructional Material Development Scale and the
acceptable fit and perfect fit values recommended by Schermelleh-Engel, Moosbrugger, and Miiler
(2003) are given in Table 4.

Table 4. Confirmatory Factor Analysis Fit Indices After Modifications

Perfect Fit Acceptable Fit Obtained
Types of Index  Criterion Criterion Index Decision
X2 Isd 0<x2/sd<2 2<x2/sd<3 2.849 Acceptable
RMSEA .00 <RMSEA <.05 .05<RMSEA<.08 071 Acceptable
CFlI 95 <CFI<1.00 90 <CFI<.95 942 Acceptable
SRMR OD0<SRMR<.05 .05<SRMR<.10 .0514 Acceptable
PNFI O95<PNFI<1.00 .50<PNFI<.95 .844 Acceptable
NFI .95 <PNFI < 1.00 90 <CFI< .95 914 Acceptable
IFI 95 <IFI<1.00 90 <TFI<.95 943 Acceptable
PGFI 95<PGFI<1.00 .50<PGFI<.95 697 Acceptable

When Table 4 is examined, the fit indices of the Teachers' Self-Efficacy Perceptions of Digital
Instructional Material Development Scale are x2/sd=2.849; RMSEA= .071; CFl=.942; SRMR= .0514;
PNFI=.844; NFI= .914; IFI= .943, PGFI= .697. According to the perfect fit and acceptable fit criteria
in Table 4, it is seen that the fit level of the four-factor model is between acceptable values.

The factorial model and item-factor structure of the four-factor model that emerged after CFA are
presented in Figure 2.
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According to Figure 2, the factor loadings ranged between .80 and .94 for the "Appropriateness for the
Target Audience" factor, between .86 and .93 for the "Ability to Create Content" factor, between .86
and .94 for the "Ability to Design Materials" factor, and between .75 and .88 for the "Ability to Use
Digital Applications" factor.
The item-factor correlation method was used to determine the level of serving the purpose of the scale
items. The item-factor correlation values of the serving the purpose levels of the scale items are given

in Table 5.

Table 5. Item - Factor Correlation Analysis of Scale Items

Factor 1 Factor 2 Factor 3 Factor 4
Item No r Iltem No r ItemNo r Item No r
Item19 .753*%* Item 33 .645** Item 2 .691** Item 9 .680**
Item 22 749%* Item 31 .580** Item 3 .703** Item 10 .678**
Item 20 .781** Item 35 .611** Item 4 .716** Item 11 714**
Item 15 .768** Item 29 .624** Item 6 .644** Item 8 .691**
Item 16 .788** Item 28 .560*%* Item5 .695** Item 12 .645**
Item 18 .760** Item 30 .673** Item 1 .755**
Item 17 762*%* Item 36 .634**
Item 23 T27** Item 34 .599**
Item 24 JT70%* Item 32 .689**
Item 26 .764**
Item 21 .750*%*
Item 25 763*%*
Item 14 .661**
Item 13 .708**
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According to the data in Table 5, the item-factor scores of the items in Factor 1 ranged between .661
and .788; the item-factor scores of the items in Factor 2 ranged between .560 and .689; the item-factor
scores of the items in Factor 3 ranged between .644 and .755; and the item-factor scores of the items in
Factor 4 ranged between .645 and .714. According to these results, it can be said that each item has a
significant (p<.001) and positive relationship with the whole scale, and the items serve the purpose.

In order to determine the discriminations of the scale items, an unrelated sample t-test was applied for
the difference between the upper group of 27% and the lower group of 27%. The results of the t-test are
given in Table 6.

Table 6. Item Discrimination Analysis

Factor 1 Factor 2 Factor 3 Factor 4
Item No t P Itl\(le(r)n t p I;?(r)n t p Item No t P
Iteml19  17,772** 000 Item33  14,369** 000 Item2 14,724%* ,000  TItem9 13,910%* 000
Item 22 17,010%* 000 [tem 31 11,795%* ,000 Item 3 15,039%** ,000  Ttem 10 12,697** ,000
Item 20 16,948** 000 [tem 35 11,961** ,000 Item 4 16,085** ,000  Ttem 11 14,454%%* ,000
Item 15 17,575** 000 [tem 29 13,311%* ,000  Ttem 6 13,866** ,000 Item 8 14,457** ,000
Item 16 18,572** 000 [tem 28 11,039%* ,000 Item 5 14,544%** ,000  Ttem 12 12,636** ,000

Item 18  17,612** 000 Ttem 30  16,659** ,000  Ttem 1 16,240%* ,000
Item 17 17,738** 000 TItem 36  14,740** ,000

ltem23  15453** 000 [tem34 11,871** 000

Item 24  19,763** 000 TJtem 32  16,153%%* ,000

Item 26 18,519** 000

ltem2l  16,512%* 000

Item 25  18,781** 000

Item 14  11,893** 000

Item 13 14,718** 000

Scale 32,412** 000
Total

When Table 6 was analysed, it was determined that the t values of the items in the scale were between
11,795 and 19,763, and the t value of the total scale was 32,418. The results obtained are significant
since p<.001. When all these results are evaluated together, it can be said that the total scale and the
discrimination of the items are high.

Cronbach Apha values for the factors in the scale and the total scale are given in Table 7.

Table 7. Cronbach Alpha Values of Factors and Total Scale

Scale Dimensions Cr-a
First Factor (Relevance to the Target Audience) 925
Second Factor (Creating Content) 971
Third Factor (Designing Materials) 951
Fourth Factor (Using Digital Applications) .969
Total 935

According to Table 7, the Cronbach Alpha reliability coefficient of the first factor is 0.925, the second
factor is 0.971, the third factor is 0.951, and the fourth factor is 0.969. The reliability coefficient for the
whole scale is 0.935. According to these values, it can be said that the data related to the scale are
reliable.

Discussion, Conclusion and Recommendations
Individuals need high-level skills in addition to their basic skills in order to catch up with the advancing

technology, to react and adapt to changes, to choose what they need among the rapidly increasing
accumulation of information, to obtain new information by examining and evaluating, to use the
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information obtained in the direction of their needs and to transform it into products. The high-level
skills and competences that should be possessed in the information society are called 21st century skills
(Anagun, Atalay, Kilic, & Yasar, 2016). 21st century skills are necessary for individuals to lead a more
qualified life, find easy solutions to emerging problems, analyse social events from different
perspectives, and be more successful in their professional and social lives. These skills can be acquired
through education at all levels from primary education to higher education. Teachers are responsible for
students to acquire these skills, and teachers need to acquire these skills and use them in education and
training environments (Anagun et al., 2016). When 21st century skills are analysed, it can be said that
information and communication technologies (ICT) have an important place and educational
environments have also changed with the integration of technology into education. In order for teachers
to adapt their schools to ICT-based learning environments and innovations, they need to use their
characteristics of being an educator and leader, as well as have the knowledge and skills to use
technology to obtain pedagogical knowledge that will support their professional development
(Karademir, 2018). In this respect, it is essential to determine the self-efficacy of teachers to develop
digital materials based on the fact that educational materials should also be digital in digitalised
education processes.

In this study, which was conducted to develop a measurement tool to determine teachers' self-efficacy
perceptions of digital instructional material development, EFA was first applied with the data obtained
from 309 teachers to determine the construct validity of the scale. As a result of KMO and Barlett
sphericity tests, it was determined that the data set was suitable for factor analyses, so factor analyses
were performed with "Principal Component Analysis" and "Varimax" vertical rotation technique to
determine the items to be included in the scale. In addition, the difference between the lower 27% and
upper 27% groups and item scale correlation were analysed. As a result of the factor analyses, 2 items
whose item loadings were distributed to more than one factor were removed from the scale.

As a result of EFA, it was found that the four-factor structure explained 75.292% of the total variance.
While the item factor loading values were found in the range of .592-.884, the item-scale correlation
values were found in the range of .560-.788. These values were found to comply with the criteria that
the item-scale correlation value should be above .30 and the factor loading value should not be below .45
(Biiyiikoztiirk, 2020). As a result of these procedures, it was determined that the scale consisted of a
four-factor structure and 34 items. Considering the content of the items in the developed scale and the
theoretical framework, the first factor was named as "Suitability for the Target Audience", the second
factor as "Creating Content", the third factor as "Designing Materials" and the fourth factor as "Using
Digital Applications". The items under the "Appropriateness to the Target Audience" factor were
analysed and factor naming was performed due to the item contents expressing that the material should
be suitable for the student. In the second factor naming, this factor was named as "Creating Content"
due to the presence of items containing the principles of content creation, and the third factor was named
as "Designing Materials" due to the item contents containing the principles of material design. In the
"Using Digital Applications" factor, the factor was named as such because the item contents were related
to digital applications that help to develop digital instructional materials.

In order to verify the structure obtained as a result of EFA, CFA was applied to the data set obtained
from 367 teachers. It was observed that the fit indices obtained as a result of CFA were not sufficient
according to the acceptable fit and perfect fit values suggested by Schermelleh-Engel, Moosbrugger,
and Miiler (2003). In CFA, it was determined that the fit indices obtained for the four-factor model were
within the acceptable values as a result of making the suggested corrections in the "Ability to Design
Materials™ factor. Since the fit indices were between acceptable values, it was concluded that the four-
factor structure was confirmed.

The Cronbach alpha reliability value for the total scale was calculated as .935, and the Cronbach alpha
reliability values of the sub-dimensions of the scale were 0.925 for the first factor, 0.971 for the second
factor, 0.951 for the third factor, and 0.969 for the fourth factor. Considering these data, it can be
concluded that the data of the scale is reliable.

Considering the results of this study, it can be said that "Teachers' Self-Efficacy Perceptions Scale for
Digital Instructional Material Development™ is a measurement tool with high validity and reliability.
The five-point Likert-type scale revealed a structure consisting of four factors and 34 items. The highest
score that can be obtained from the scale is 170, while the lowest score is 34. According to this scoring,
it is considered that the self-efficacy perceptions of the person with a high score in digital instructional
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material development are relatively high. While the evaluation of the scale in general is in this way, in
the factor dimension of the scale: according to the scores to be obtained from the first factor, the level
of self-efficacy perceptions of developing materials suitable for students; according to the scores to be
obtained from the second factor, the level of self-efficacy perceptions of developing materials in
accordance with the principles of content creation; according to the scores to be obtained from the third
factor, the level of self-efficacy perceptions of developing materials in accordance with the principles
of material design can be determined, and according to the scores obtained from the last factor, the level
of using auxiliary digital applications in developing digital instructional materials can be determined. It
is thought that this scale can be used especially to examine teachers' self-efficacy perceptions in
developing digital instructional materials and to make inferences. The data to be obtained from the
"Teachers' Digital Instructional Material Development Self-Efficacy Perceptions Scale™ can be used in
the organisation of in-service training of teachers.
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Arastirma Makalesi

Ogretmenlerin Dijital Ogretim Materyali Gelistirme Oz-
Yeterlik Algilar1 Ol¢egi Gelistirme Cahsmasi’

Engin Erbenzer?, Mecit Aslan3

Ozet
Makale Hakkind . . .
alkate Hakimaa Bu ¢alismanin amact “Ogretmenlerin Dijital Ogretim Materyali Gelistirme Oz-

Génd. Tarihi: 09.09.2022 Yeterlik Algilart Olcegi” gelistirmektir. 39 maddeden olusan élgegin taslak
Kabul Tarihi: 29.09.2023 formu 676 ogretmene uygulanmistiv. Elde edilen verilerin analizinde madde
Yayin Tarihi: 01.11.2023 toplam korelasyonu, acimlayict ve dogrulayici faktor analizi ve giivenirlik
analizleri gergeklestivilmistiv. Faktor analizi sonucunda 6l¢egin 34 madde ve
dort faktorlii bir yapida oldugu ve toplam varyansin %74.335 ini agikladigi
belirlenmigstir. Dogrulayici faktér analizi sonucunda elde edilen uyum indeksi
degerleri model ve gozlenen veri arasinda uyum oldugunu ve énerilen modelin
kabul edilebilir oldugunu ortaya koymustur. Olgegin Cronbach alfa i¢ tutarhiik
giivenirlik katsayist 0.935 iken boyutlar igin sirasiyla .925, .971, .951 ve .969

Anahtar Kelimeler X
olarak hesaplanmistir. Istatistiksel analizler sonucunda besli likert tipinde,

Diiital Ssreti _

rT:illt:r alleri og(;(/e :I? toplam 34 maddelik 6gretmenlerin dijital 6gretim materyali gelistirme oz-yeterlik

vy ¥ ’ cex olgegi gelistivilmistiv. Bu caliymanin bulgularina gore o6gretmenlerin dijital

6gretmen v O RO N g e o . P
ogretim materyali gelistirme oz-yeterlik olceginin gegerli ve giivenilir bir 6l¢me
aract olarak kullanilabilecegi anlasiimaktadir.

Atif igin Erbenzer, E. & Aslan, M. (2023). Development of teachers' digital instructional

material development self-efficacy perceptions scale. MSKU Journal of
Education, 10(x), 226-237. DOI: 10.21666/muefd.1173260

21. ylizyilin teknoloji konusundaki gelismeleri egitime ve unsurlarina istikamet vermekte ve bu
gelismeler egitim ortamlarin1 ve yontemlerini de etkisi altina alarak teknolojik unsurlarla
desteklemektedir (Ozdemir ve Ozdemir, 2019). iginde bulundugumuz yiizyilin, bilgi ve iletisim
teknolojilerindeki gelisimi biitiin toplumsal alanlar1 etkiledigi gibi egitimi de etkilemekte, egitim
faaliyetlerinde teknolojinin kullanimi her gegen giin artmaktadir. Cagimiz teknolojisi, yasadigi
gelisimden otlirli “kurtaric’” konumunda goriilmekte ve sorunlarin ¢oziimiinde ise yarayacagi
diisiiniilmektedir. Diger tiim alanlar gibi egitim alan1 da teknolojiyi “kurtaric1” olarak gérmektedir ancak
yasadigimiz bas dondiiriicii degisim hizi ve teknolojik gelisim diizeyi egitim sistemlerinin gagin
gereklerine uygun hale getirilmesini zorlagtirmaktadir (Glinlig, 2017). Teknolojinin egitime
entegrasyonu konusunda iilkeler projeler gelistirmis, ¢aligmalar yapmistir. ABD, Portekiz ve Giiney
Kore gibi iilkelerde ders igeriklerinin dijital ortamlarda d6gretmen ve 6grencilere saglanmasi seklinde
caligmalar yapilirken iilkemizde ise Firsatlart Artirma ve Teknolojiyi lyilestirme Hareketi (FATIH)
projesi ile egitim kurumlarinin donanim eksiklerinin giderilmesi ve dgretim siireclerinde teknolojinin
etkin kullanimi i¢in ¢aligmalar1 yapilmistir (Kabaran, 2020). Yapilan bu calismalarin etkili sonug
vermesi i¢in okullarda da teknoloji destekli yontem, teknik ve araglarin kullanilmasinin énemli oldugu
diistiniilmektedir. Okulda ve okul dis1i egitim ortamlarinda yapilan egitim uygulamalarin
cesitlendirecek, Ogrenenlere ¢esitli 0grenme yasantilari saglayacak, teknoloji tabanli &grenme
ortamlarindan olan dijital 6gretim materyalleri kullanilabilir (Karademir, 2018). Teknolojik alt yapinin
gelistirilmesi ve egitim 6gretim faaliyetlerinin teknolojik destekli yapilmasi ¢agimizin geldigi noktada
onem arz etmektedir. Bir yandan zorluklarla miicadele edilirken bir yandan da teknolojinin egitime
zamanla entegre olmastyla sinif ortamlarinda gorece daha eski teknoloji sayilan ders kitabi, tebesir ve
tahta yerini son teknoloji iiriinii olan ve giiniimiiz 6grenenlerinin 6zelliklerine uygun olan etkilesimli
tahta, internet ve tablet bilgisayara birakmaktadir (Kaya ve Aydin, 2011; Yanpar-Yelken, 2017).

Teknoloji entegrasyonu sagalan egitim siireclerinde kullanilan dijital 6gretim materyallerinin tanimini
yapacak olursak; egitimsel uygulamalar i¢in gelistirilmis, uyarlanmis her tiirlii dijital bigime sahip gereg
(BECTA, 2008) veya diizyazi, animasyon ve grafik benzeri dijital destekli egitsel tirtinler (Rogers, Sharp

! Bu makale birinci yazarin yiiksek lisans tezinden {iretilmistir.
2 Van Hac1 Ali Akin Tlkokulu — eerbenzer@yahoo.com — ORCID: 0000-0002-3569-9582
8 Van Yiiziincii Y1l Universitesi — mecitaslan@yyu.edu.tr — ORCID: 0000-0002-7970-5892
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ve Preece, 2011) dir. Artan maliyetler, 6grenme ihtiyaclarina daha hizli yanit verecek yollari arama
istekleri, biitlinlestirilmis ders modiilleri yerine sadece kaynaklar {izerinden ¢aligma istegi ve 6grenen
merkezli ya da esnek 6grenme yaklasimina yonelmelerin fazlalagmasi dijital 6gretim materyallerinin
kullanimin1 artiracagi diisiiniilmektedir (Stepherd, 2012, akt. Karademir, 2018). Dijital 6gretim
materyallerinin kullanimi, dijital yerli olan gelecek nesillerin ¢aga ayak uydurmasi ve teknoloji
toplumunun insa edilmesinde 6nemli bir konumdadir. Gliniimiizde dijital 6gretim materyallerinin
tasarlanmasinda kullanilan teknolojik araglar bulunmaktadir. Bu araglarin en sik kullanilanlar1 Web 2.0
araclaridir.

Dijitallesen diinyada gelisen teknolojilerin yardimiyla teknik bilgi gerektirmeyen ve temel tasarim
yaklagimlariyla da kolayca dijital igerik olusturulabilecek araclar ortaya ¢ikmaktadir. Bunlardan biri de
ilk defa 2003’te O’Reilly Media tarafindan Web 2.0 kavrami ile tanimlanmis olan araglardir (Karaman,
Yildirim ve Kaban, 2008). S6z konusu araglar gorsel igerik olusturma, video igerikleri olusturma, ses
igerikleri olusturma, kavram haritalar1 ve zihin haritalari olusturma, artirilmis gergeklik ve sanal
gergeklik icerikleri olusturma, 6l¢me ve degerlendirme igerikleri olusturma seklinde Ozetlenebilir
(Korkmaz, Vergili, Cakir ve Erdogmus, 2019). Bu araglar egitim siireclerinde kullanildiginda;
ogrencilerin O6grenme siireclerinde katilim diizeylerini, problem ¢6zme becerilerinin diizeyini ve
degerlendirme siireglerinde eksiklerinin tespit edilmesinde ayni zamanda &grenciye eksiklikleri
hakkinda doniitler vererek 6grencinin gelisimini olumlu yonde ilerletilmesinde 6gretmenlere yardimci
olmaktadir (Ozbal, 2017). Dijital 6gretim materyallerinin tanini kadar gelistirme siirecleri de bazi
asamalar1 igcermektedir.

Dijital materyal gelistirme siirecinde sistemli bir yaklasimin sergilenmesi ve bu siiregte uyulmasi
gereken asamalar su sekildedir; bilgisayar destekli materyal gelistirme siireci bir sistem biitiinl{igii
igerisinde (i) analiz, (ii) tasarim, (iii)gelisim, (iv) uygulama ve (v) degerlendirme asamalar1 seklinde
tanimlanmaktadir. Birinci asamada ihtiyaglar belirlenir ve bu ihtiyaglar gercevesinde G6gretimin
planlanmasi saglanir. Tasarim asamasinda ise belirlenen hedeflere ulasma ve ogretimin nasil
gercgeklestirilecegi tasarlanir. Tasarim agamasinda hedef kitlenin belirlenmesi, 6grenme durumunun
analizi, icerigin olusturulmasi ve kullanilacak program ve uygulamalarin se¢ilmesi islemleri yapilir
(Aldoobie, 2015).

Albert Bandura’nin Sosyal Bilissel Kuraminin anahtar degiskenlerinden biri olan 6z-yeterlik kavrami
“bireyin, gostermek istedigi performans igin ihtiyag duydugu etkinlikleri organize ederek basarili bir
sekilde performansi yapabilme kapasitesi hakkinda kendine iliskin yargisidir” (Bandura, 1997). Birey
yaptig1 islerde bagarili oldugunda sonraki benzer ¢alismalarda da basarili olacaginin belirtisi sayilabilir.
Buradaki basarma duygusu bir pekistireg etkisi gostererek kisiyi gelecekteki islerde de benzer
davraniglara giidiiler (Korkut ve Babaoglan, 2012). Birey bir isi yapmak i¢in harekete gectiginde o ise
doniik yeteneklerine ait inanglar1 ortaya ¢ikar, bu inanglar eger olumluysa bireyin o ise doniik
performansi da olumlu yonde etkilenir ve basarili olma durumu gelisir (Kandemir, 2020). Oz yeterlik
inanc1 genellikle 6zel alanlara iliskin olarak ortaya ¢ikar. Ogretmen 6z yeterlikleri de bu &zel alanlarin
en basinda gelir. Sosyal biligsel kurama gore Ogretmenlerin ders islenisi sirasinda kullanilacak
uygulamalar1 belirlemek i¢in aldiklar1 kararlarda kendi yeterliklerinin etkili oldugunu savunmaktadir
(Akbaba ve Erbas, 2019). Ogrencilerin giidiilenmeleri, basarilari, simf ydnetimindeki becerileri,
kullanilacak yontem ve teknik se¢imleri, 6gretme siirecleri i¢in ayirdiklart vakit ve 6grenci basarisi igin
sarfedilen gayretin diizeyi Ogretmenlerin gorevlerini yapma noktasindaki 6z yeterlik inanglartyla
iligkilidir. Bu dogrultuda d6gretmenlerin 6z yeterlik inanglarinin artirilmasi 6gretmenin 6gretim kalitesini
artirmakla ilgili olup dgretmenin meslegini daha yiiksek bir motivasyonla yapmasimi kolaylastirabilir
(Kurt, 2012).

Egitimde teknoloji entegrasyonu ¢ok boyutlu bir yapiya sahiptir. Teknolojik altyapi, teknolojik
kaynaklarin yani sira insan giicli kaynagini da barindirir. En 6nemli insan giicii kaynaklarindan biri de
ogretmenlerdir (Kabak¢1 — Yurdakul ve Odabagi, 2013). Uluslararas1 Egitimde Teknoloji Toplulugu
(ISTE) tarafindan gelecegin 6gretmen yeterliklerinin belirlenmesi amaciyla hazirlanan Ulusal Egitim
Teknolojileri Standartlar1 kapsaminda belirlenen standartlara gére dgretmenlerin gelisen teknolojinin
egitim alaninda uygulanmasinda Onemli role sahip oldugu ve bu roliin uygulanabilmesi igin
ogretmenlerin teknoloji konusunda yetkinlige sahip olmasi gerektigi vurgulanmistir (Orhan, Kurt, Ozan,
Som Vural ve Tiirkan, 2014). Ulkemiz de ise Milli Egitim Bakanligi (MEB) tarafindan 2006 ve 2017
yillarinda yaymlanan Ogretmenlik Meslegi Genel Yeterlikleri (OMGY) incelendiginde; 2006 yilinda
yaymlanan OMGY kapsaminda bilgi ve iletisim teknolojilerinin kullanim1 agisindan 8 adet performans
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gostergesi tanimlanmisken ([MEB], 2006), 2017 yilinda yayinlanan OMGY’ de ise bilgi ve iletisim
teknolojilerinin  kullanim1 agisindan herhangi bir yeterlik tanimlanmamistir ([MEB], 2017).
Ogretmenlerin, teknolojinin egitime entegrasyonu konusundaki bu 6nemli konumunun &niindeki
engellerin belirlenmesi ve pozisyonlarinin gelistirilmesi agisindan ¢alismalar yapilmasi gereklidir.

Bu calismanin amaci o6gretmenlerin dijital O6gretim materyali gelistirme 0Oz-yeterlik algilarini
belirleyecek gegerli ve giivenilir bir 6lgegin gelistirilmesidir. Hazirlanacak olan dijital materyallerin
hedef kitleye uygun olmasi, igeriklerin amaca uygunlugu, tasarim ilkelerine uygun materyal tasarlama
yeterlikleri ile sik kullanilan dijital materyal tasarlama araglarinin kullanim diizeylerinin 6lgiilmesi ile
daha nitelikli dijital materyallerin hazirlanmasinda alanyazina katki saglayacagi disiiniilmektedir.
Alanyazinda bulunan dlceklerden (Bakag ve Ozen, 2015; Biris¢i, Kul, Aksu, Akalan ve Celik, 2018;
Ozgen, Arikaya ve Altintas, 2019) farkl olarak dijital materyal tasarim araglarinin kullanim durumlari
da ele alinmistir. Bu 6lgegin, yapilacak olan 6z-yeterlik belirleme ¢alismalarinda arastirmacilara veri
toplama araci olarak kaynak olugturmasi hedeflenmektedir.

Yontem

Calisma Grubu

Arastirmanin ¢alisma grubunu cesitli illerde gorev yapan 676 6gretmen olusturmaktadir. Iki ayr1 calisma
grubu iizerinden yiiriitiilen arastirmada; Tablo 1°de demografik 6zellikleri sunulan 309 6gretmenden
olusan birinci aragtirma grubu ile 6lgegin yapr gegerliligine iligskin veriler Agimlayic1 Faktor Analizi
(AFA) ile ¢oziimlenmigtir. AFA sonucunda elde edilen yapinin dogrulanmasi amaciyla 367
Ogretmenden tekrar veri toplanarak DFA uygulanmistir. DFA igin veri toplanan 367 6gretmene iliskin
demografik 6zellikler Tablo 2’de sunulmustur.

Tablo 1. A¢imlayict Faktor Analizi verilerinin elde edildigi ¢alisma grubu

Cinsiyet n %
Kadin 178 57.6
Erkek 131 42.4
Mesleki Deneyim Yili n %
1-5 Y1l 126 40.8
6-10 Y1l 84 27.2
11-15 Y1l 50 16.2
16-20 Y1l 28 9.1
20 Y1l ve iizeri 21 6.8
Bilisim Teknolojileri Konusunda Hizmet I¢i Egitim Alma n %
Evet 139 45
Hayir 170 55
Teknolojik Gelismeleri Takip Etme Durumu n %
Ediyorum 212 68.6
Etmiyorum 97 31.4
Toplam 309 100

Tablo 1 incelendiginde birinci galigma grubunun 178 kadin ve 131 erkek 6gretmenden olustugu
goriilmektedir. Ogretmenlerin %40.8°1 1-5 yil, %27.2’si 6-10 y1l, %16.2’si 11-15 y1l, %9.1°i 16-20 y1l
ve %6.8°1 20 yil ve lizeri mesleki deneyime sahiptir. Ayrica dgretmenlerin %55°1 bilisim teknolojileri
konusunda hizmet i¢i egitim almamisken; %68.6’s1 teknolojik gelismeleri diizenli takip etmektedir.
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Tablo 2. Dogrulayici Faktor Analizi verilerinin elde edildigi caligma grubu

Cinsiyet n %
Kadin 184 50.1
Erkek 183 49.9
Mesleki Deneyim Yili n %
1-5Y1 102 27.8
6-10 Yil 117 31.9
11-15 Y1 65 17.7
16-20 Y1l 44 12
20 Y1l ve iizeri 39 10.6
Bilisim Teknolojileri Konusunda n %
Hizmet I¢i Egitim Alma Durumu

Evet 138 37.6
Hayir 229 62.4
Teknolojik Gelismeleri Takip Etme Durumu n %
Ediyorum 221 60.2
Etmiyorum 146 39.8
Toplam 367 100

Tablo 2 incelendiginde birinci ¢alisma grubunun 184 Kadin ve 183 Erkek Ogretmenden olustugu
goriilmektedir. Ogretmenlerin %27.8°1 1-5 y1l mesleki deneyime sahipken, %31.97u 6-10 y1l, %17.7’si
11-15 yil, %12’si 16-20 yil ve %10.6’s1 20 yil ve iizeri mesleki deneyime sahiptir. Ayrica
Ogretmenlerin %62.4’1 Bilisim Teknolojileri Konusunda Hizmet i¢i Egitim almamisken; %60.2’si
teknolojik gelismeleri diizenli takip etmektedir.

Olcek Gelistirme Siireci

Olgek gelistirme siirecinin basinda oncelikle dijital dgretim materyalleri, materyal tasarimi ve 6z-
yeterlik konularinda alanyazin incelenmistir (Aldoobie, 2015; Sevindik, 2016.; Yanpar Yelken, 2017;
Yavuz Konokman, 2019). Alanyazin incelenmesi sonucunda hedef kitleye uygun materyal tasarlama,
icerik olusturma Olgiitleri, materyal tasarlama ilkeleri ile giincel dijital materyal tasarlama araglarina
iliskin elde edilen bilgiler ile 6lcegin madde havuzu olusturulmustur. Olgek madde havuzu 39 maddeden
olusmustur. Olcekteki ifadeler “Hi¢ Katilmiyorum (1), Cogunlukla Katilmiyorum (2), Orta Diizeyde
Katilyyorum  (3), Cogunlukla Katilyyorum (4) ve Tamamen Katiliyorum (5)” seklinde
derecelendirilmistir. Olgegin kapsam gegerligini belirlemek maksadiyla Bilisim Teknolojileri alanindan
iic Ogretim Uyesi, Egitim Programlar1 ve Ogretim alnindan 4 Ogretim Uyesi, Olgme ve Degerlendirme
alnindan bir Ogretim Uyesi ve alt1 Bilisim Teknolojileri Ogretmeninden gériis almmus ihtiyag duyulan
diizeltmeler yapilmis; kapsam gecerliligine uymadigi belirlenen ii¢ aday madde ¢ikarilarak taslak dlgek
36 maddeden olusmustur. Olusan taslak ol¢ek lic simnif 6gretmenine sesli okutularak maddelerin
anlasilirhig1 teyit edilmistir. Van Yiiziincii Y11 Universitesi etik kurulundan alinan onay ile arastirmanin
verileri toplanmustir. (2020/05; Toplanti Tarihi: 25.03.2021). 676 6gretmenden toplanan veriler ile
Olcegin faktor analizleri yapilmstir.

Verilerin Analizi

309 ogretmen iizerinde uygulanan pilot uygulamadan elde edilen veriler SPSS 25 paket istatistik
programina girilmistir. Veri setinin faktor analizi i¢in uygun olup olmadigini tespit etmek amaciyla
oncelikle “Barlett kiiresellik” ve “Kaiser-Meyer-Olkin (KMO)” testleri uygulanmistir. A¢imlayici
faktor analizi silirecinde 6lgekte bulunacak maddeleri tespit etmek amaciyla “Temel Bilesenler Analizi”
ve “Varimax” dik dondiirme teknigi kullanilmig ayrica madde ayirt ediciligini ortaya koymak tizere;
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alt %27 ve list %27 gruplar arasindaki fark i¢in bagimsiz gruplar t testi, maddelerin amaca hizmet etme
diizeylerini belirlemek igin Pearson korelasyonu kullanilmistir. 367 6gretmenden olusan ikinci bir
calisma grubundan toplanan veriler AMOS 21 paket istatistik programu ile dogrulayici faktdr analizine
tabi tutulmustur. Olgegin giivenirligini belirlemek amaciyla her iki ¢alisma grubundan elde edilen
verilerin tiimii kullanilarak Cronbach a i¢ tutarlilik katsayis1 hesaplanmustir.

Bulgular

Acimlayic1 Faktor Analizi

Veri setinin faktor analizine uygun olup olmadigini tespit etmek maksadiyla 309 6gretmenden elde
edilen veri ile yapilan analizlerin sonucunda “KMO” degerinin .955 (>0.6) ve “Barlett kiiresellik” testi
Ki-kare sonucunun anlaml1 olmas1 (X?%190) = 12328.009; p<.01) nedeniyle veri setinin faktor analizine
uygun oldugu sodylenebilir (Cokluk, Sekercioglu ve Biiyiikoztiirk, 2010). Veri setinin uygun oldugunun
belirlenmesi neticesinde, agimlayici faktor analizi yapilmig ve 6l¢egin faktor sayini belirlemek amaciyla
yamag-birikinti grafigi incelenmistir. S6z konusu grafik Sekil 1°de verilmistir.

Scree Plot
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Sekil 1. Yamac-birikinti grafigi.

Sekil 1’deki grafik incelendiginde, dordiincii faktdr sonrasindaki faktorlerin 6z degerlerinin birbirine
yakin ve varyansa olan etkilerinin benzer oldugu; ilk dort faktdriin ise 6z degerlerinin birbirinden farkli
ve varyansa katkilariin yiiksek oldugu goriilmektedir (Biiytlikoztiirk, 2020). Bu sonuglar dogrultusunda
Olcegin dort faktdrden olustugu belirlenmistir. Dort faktoriin yeniden yapilan analizlerinin sonucunda
toplam varyansin %75.292’sini agikladiklari tespit edilmistir.

Olgekte bulunacak maddeleri tespit etmek amaciyla “Temel Bilesenler Analizi” ve “Varimax” dik
dondiirme teknigi ile faktor analizleri ger¢eklestirilmistir. Analiz sonucu elde edilen veriler Tablo 3°te
sunulmustur.
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Tablo 3. Olgegin Faktor Analizi

Faktor Yikleri
Ortak
S N ) N ) Faktor
b+ Madde No  Faktor 1 Faktor 2 Faktor 3 Faktor 4 v
= aryansi
€3 (hZ)
m19 828 818
m22 ,806 768
m20 ,805 795
o m15 ,800 807
S m16 , 787 ,790
§ m18 777 757
& m17 777 774
= m23 777 763
g m24 758 736
= m26 752 761
> m21 720 ,692
m25 718 ,697
ml4 ,699 401 671
m13 676 504 741
o m33 884 839
s m31 858 773
£s M35 852 ;791
S E m29 850 779
& 3 m28 ,801 685
=3 m30 799 734
E m36 795 705
E‘ m34 760 647
m32 744 717
m2 768 786
2 m3 752 784
=3 m4 751 815
¥ S mé 735 730
52 m5 ,699 ;770
35 m1
L 408 600 705
= mo9 417 720 ,808
< £  mio 403 713 774
o 2 ml1l 462 689 798
- = m8 436 ,680 763
© m12 592 625
Faktor Ozdegeri 17,968 4,571 1,885 1,175
Aciklanan Varyans 52,847 13,443 5,545 3,457
Toplam Varyans 75,292

Tablo 3’teki bulgulara gore dlgegin tiim maddelerinin .30 6l¢iit degerinin lizerinde faktor yiikiine sahip
oldugu belirlenmistir. Maddelerin ayirt ediciliginin yiiksek olmasini saglamak amaciyla faktor yiik
degerinin .45’in altinda olmamasi ve madde-l¢ek korelasyon degerinin .30’un {izerinde olmasi
oOl¢iitlerine (Biiyiikoztiirk, 2020) uyulmustur. Yapilan faktor analizleri sonucunda, madde yiikii birden
cok faktore dagilim gosteren 7. madde ile 27. madde Olgekten cikarilmigtir. Yapilan bu isglemler
sonucunda dort faktor ve 34 maddeden olusan bir yapiya ulasilmistir. Olgekte yer alan madde icerikleri
ve kuramsal ¢erceve goz Oniinde bulundurularak, birinci faktor “Materyal Tasarlama”, ikinci faktor
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“Dijital Uygulamalar1 Kullanma”, iigiincii faktor “Hedef Kitleye Uygunluk” ve dordiincii faktor “Igerik
Olusturma” seklinde isimlendirilmistir.

Toplam varyansin %52,847’sini agiklayan “Materyal Tasarlama” faktorii 14, varyansin %13,443 {inii
aciklayan “Dijital Uygulamalar1 Kullanma” faktorii dokuz, varyansin %5,545’ini agiklayan “Hedef
Kitleye Uygunluk” faktorii alt1 ve varyansm %3.457 sini aciklayan “Icerik Olusturma” faktdrii bes
maddeden olugmaktadir. Dolayisiyla dort faktdrden olusan Olgek toplam varyansin %75.292°sini
aciklamaktadir.

Dogrulayic1 Faktor Analizi

Agimlayict Faktor Analizi sonrasinda 34 madde ve dort faktor olarak belirlenen 6l¢egin, bu yapisinin
dogrulanmasi amaciyla gesitli illerde gorev yapan ¢esitli branglardan 367 6gretmenden veri toplanmig
ve dogrulayici faktdr analizine basvurulmustur. Ogretmenlerin Dijital Ogretim Materyali Gelistirme Oz-
Yeterlik Algilar1 Olgegine ait yeni uyum indeksleri degerleri ile Schermelleh-Engel, Moosbrugger ve
Miiler’in (2003) 6nerdigi kabul edilebilir uyum ve miikemmel uyum degerleri Tablo 4’te verilmistir.

Tablo 4. Modifikasyonlar Sonras1 Dogrulayict Faktor Analizi Uyum Indeksleri

Elde

Incelenen Edilen

Uyum Miikemmel Uyum Kabul Edilebilir Uyum

Indeksleri Olciitleri Uyum Olgiitleri Indeksleri Sonug

X?/sd 0<x2/sd<2 2<x2/sd<3 2.849 Kabul edilebilir uyum
RMSEA .00 <RMSEA <.05 .05<RMSEA <.08 .071 Kabul edilebilir uyum
CFlI 95 <CFI<1.00 .90 <CFI < .95 .942  Kabul edilebilir uyum
SRMR O0<SRMR<.05 .05<SRMR<.10 .0514 Kabul edilebilir uyum
PNFI 95 <PNFI<1.00 .50 <PNFI <.95 .844  Kabul edilebilir uyum
NFI O5<PNFI<1.00 90<CFI<.95 .914  Kabul edilebilir uyum
IFI 95 <IFI<1.00 90 <TFI<.95 .943  Kabul edilebilir uyum
PGFI .95 <PGFI < 1.00 .50 <PGFI <£.95 .697 Kabul edilebilir uyum

Tablo 4 incelendiginde Ogretmenlerin Dijital Ogretim Materyali Gelistirme Oz-Yeterlik Algilart
Olgegine ait uyum indeksleri x2/sd=2.849; RMSEA= .071; CFI= .942; SRMR= .0514; PNFI= .844;
NFI= .914; IFI= .943, PGFI= .697 seklinde tespit edilmistir. Tablo 4’deki miikemmel uyum ve kabul
edilebilir uyum olg¢iitlerine gore, dort faktorlii modelin uyum diizeyinin kabul edilebilir degerler arasinda
oldugu goriilmektedir.

DFA sonrasinda ortaya ¢ikan dort faktorlii modelin faktoriyel modeli ve madde-faktor yapist Sekil 2°de
sunulmustur.
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Sekil 2. ODOMGOA 6lgegine iliskin faktoriyel modeli ve madde — faktdr yapist.

Sekil 2’ye gore faktdr yiikleri “Hedef Kitleye Uygunluk™ faktorii icin .80 ile .94 arasinda; “Igerik
Olusturabilme” faktorii igin .86 ile .93; “Materyal Tasarlayabilme” faktorii igin .86 ile .94; “Dijital
Uygulamalar1 Kullanabilme” faktorii igin .75 ile .88 arasinda degismektedir.

Madde faktor korelasyon yontemi kullanilarak 6lcek maddelerinin amaca hizmet etme diizeylerini
belirlenmistir. Olgek maddelerine iliskin amaca hizmet etme diizeylerinin yer aldig1 madde-faktor
korelasyon degerleri Tablo 5°te verilmistir.

Tablo 5. Olgcek Maddelerine iliskin Madde — Faktor Korelasyonu Analizi

Faktor 1 Faktor 2 Faktor 3 Faktor 4
Madde r Madde r Madde r Madde r
No No No No
m19 753** m33 .645** m2 .691** m9 .680**
m22 749%* m31 .580** m3 .703** m10 .678**
m20 781*%* m35 .611** m4 T16** mll 714**
m15 .768** m29 .624** mé6 .644** m8 .691**
m16 .788** m28 .560** m5 .695** mi2 .645**
m18 .760%* m30 .B73** m1l .755**
m17 762** m36 .634**
m23 T27** m34 .599**
m24 J70%* m32 .689**
m26 .764**
m21 .750%*
m25 763**
m14 .661**
m13 .708**
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Tablo 5’teki verilere gore Faktor 1°de bulunan maddelerin madde-faktor puanlar1 .661 ile .788 arasinda;
Faktor 2’de bulunan maddelerin madde-faktor puanlari .560 ile .689 arasinda; Faktoér 3’te bulunan
maddelerin madde-faktor puanlart .644 ile .755 arasinda; Faktor 4’te bulunan maddelerin madde-faktor
puanlart .645 ile .714 arasinda degistigi goriilmektedir. Bu sonuglara gdére her bir maddenin 6lgegin
tamami ile anlamhi (p<.001) ve pozitif bir iligki i¢inde oldugu ve maddelerin amaca hizmet ettigi
sOylenebilir.

Olgek maddelerine iliskin ayirt ediciliklerinin belirlenmesi amaciyla %27’lik iist grup ile %27’lik alt
grup arasindaki fark icin iliskisiz 6rneklem t-testi uygulanmistir. T-testine iliskin sonuglar Tablo 6’da
verilmisgtir.

Tablo 6. Madde Ayirt Edicilik Analizi

Faktor 1 Faktor 2 Faktor 3 Faktor 4
Mad.N Mad. Mad.

Mad.No t p o t p No t p No t P
ml9 17,772%*% 000  m33 14,369** 000 m2 14,724%* ,000 m9 13,910%* 000
m22 17,010*%* 000  m31 11,795%* 000 m3 15,039%* 000 m10  12,697%* 000
m20 16,948%* 000  m35 11,961** 000 m4 16,085%* ,000 mi1 14,454*%% 000
ml5 17,575%% 000  m29 13,311%* 000 mé6 13,866%* 000 m8 14,457%% 000
ml6 18,572*%*  ,000  m28 11,039** 000 mS 14,544%%* ,000  mi2  12,636%* 000

mig  17,612%* 000  m30 16,659%* 000  mi 16,240%* 000
mi7  17,738%% 000 m3¢  14,740%* 000

m23 15,453%* 000 m34  11,871** 000

m24  19,763** 000 m32  16,153** 000

m26  18,519%*% 000

m21 16,512%* 000

m25 18,781** 000

ml4  11,893%* 000

mi3 14,718%* 000

Olgek 32,412%% 000
Toplam1

Tablo 6 incelendiginde dlgekte bulunan maddelerin t degerlerinin 11,795 ile 19,763 arasinda oldugu;
Olcek toplaminin t degerinin ise 32,418 oldugu belirlenmistir. Elde edilen sonuglar p<.001 oldugundan
anlamlidir. Tim bu sonuglar birlikte degerlendirildiginde O6l¢ek toplamimin ve maddelerin ayirt
ediciliklerinin yiikse oldugu sdylenebilir.

Olgekte bulunan faktdrlere ve dlgek toplamina iliskin Cronbach Alpha degerleri Tablo 7°de verilmistir.

Tablo 7. Olgekte Bulunan Faktérlere ve Olgek Toplamina iliskin Cronbach Alpha Degerleri

Olgek Boyutlart Cr-a
Birinci Faktor (Hedef Kitleye Uygunluk) 925
Ikinci Faktor (Igerik Olusturabilme) 971
Ucgiincii Faktor (Materyal Tasarlayabilme) 951
Dérdiincii Faktor (Djjital Uygulamalar1 .969
Kullanabilme)

Toplam 935

Tablo 7’ye gore birinci faktoriin Cronbach Alpha giivenirlik katsayisinin 0.925, ikinci faktoriin 0.971,
tigiincii faktoriin 0.951 ve dordiincii faktdriin 0.969 oldugu goriilmektedir. Olgegin biitiiniine iliskin
giivenirlik katsayisinin ise 0.935 oldugu goriilmektedir. Bu degerlere gore Olgege iliskin verilerin
giivenilir oldugu sodylenebilir.
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Tartisma, Sonu¢ ve Oneriler
Bireylerin ilerleyen teknolojiyi yakalamasi, degisimlere tepki vermesi ve uyum saglamasi, hizla ¢ogalan
bilgi birikimleri arasindan ihtiyaci olan1 segcmesi, irdelemesi ve degerlendirerek yeni bilgiyi elde etmesi,
elde ettigi bilgiyi ihtiyaci yoniinde kullanmasi ve iirliine doniistiirmesi igin temel becerilerinin yaninda
uist diizey becerilere de ihtiyaglari vardir. Bilgi toplumunda sahip olunmasi gereken iist diizey beceri ve
yeterlikler 21. yiizyil becerileri olarak isimlendirilmektedir (Anagiin, Atalay, Kili¢ ve Yasar, 2016). 21.
yiizy1l becerileri bireylerin daha nitelikli bir yasam siirmeleri, ortaya ¢ikan problemlere kolay ¢6ziim
bulmalari, toplumsal olaylar analiz ederek farkli acilardan bakmalari, mesleki ve sosyal hayatlarinda
daha basarili olmalari i¢in gereklidir. Bu beceriler ilk6gretimden yiliksek6gretime kadar her kademede
egitim yoluyla kazanilabilir. Ogrencilerin bu becerileri kazanmalari igin dgretmenler sorumludur ve
ogretmenlerin de bu becerileri edinmis olmalar1 ve egitim dgretim ortamlarinda kullanmalar1 gerekir
(Anagiin ve digerleri, 2016). 21. yiizy1l becerileri incelendiginde bilgi ve iletisim teknolojilerinin (BIT)
onemli bir yer tuttugu ve teknolojinin egitime entegrasyonu ile egitim égretim ortamlarinin da degisime
ugradig1 soylenebilir. Ogretmenlerin okullarni BIT tabanli 6grenme ortamlar1 ve yeniliklere uyum
saglamasi icin egitmen ve lider olma O6zelliklerini kullanmalar1 ayn1 zamanda mesleki gelisimlerine
destek olacak pedagojik bilgileri elde etmek i¢in teknolojiyi kullanma bilgi ve becerilerine de sahip
olmalar gerekmektedir (Karademir, 2018). Bu bakimdan 6gretmenlerin dijitallesen egitim siireclerinde
egitim materyallerinin de dijital olmas1 gerekliliginden hareketle dijital materyal gelistirme Oz-
yeterliklerinin belirlenmesi elzemdir.
Ogretmenlerin dijital 6gretim materyali gelistirme 6z-yeterlik algilarmi belirlemeyi saglayacak bir
Ol¢me araci gelistirme amaciyla yapilan bu arastirmada 6l¢egin yapi gecerligini belirlemek i¢in 6ncelikle
309 o6gretmenden elde edilen verilerle AFA uygulanmistir. KMO ve Barlett kiiresellik testleri sonucunda
veri setinin faktor analizlerine i¢in uygun oldugu belirlenmis, boylece dlgekte yer alacak maddeleri tespit
etmek i¢im “Temel Bilesenler Analizi” ve “Varimax” dik dondiirme teknigi ile faktdr analizleri
yapilmistir. Ayrica alt %27 ile iist %27 gruplart arasindaki fark ile madde olgek korelasyonu
incelenmistir. Yapilan faktor analizleri sonucunda, madde yiikii birden ¢ok faktére dagilim gosteren 2
madde 6l¢ekten ¢ikarilmustir.
AFA sonucunda ulasilan dort faktdrlii yapmin toplam varyansi agiklama oraninin %75.292 oldugu
goriilmiistiir. Madde faktor yiik degerleri .592 -.884 araliginda bulunurken; madde-6lgek korelasyon
degerlerinin .560-.788 araliginda bulundugu belirlenmistir. Bu degerlerin madde-6l¢ek korelasyon
degerinin .30’un istiinde olmasi ve faktér yik degerinin .45’in altinda olmamasi Jlgiitlerine
(Biiyiikoztiirk, 2020) uydugu goriilmiistiir. Yapilan bu islemler sonucunda 6l¢egin dort faktorli bir
yapida ve 34 maddeden olustugu tespit edilmistir. Gelistirilen 6lgekte bulunan madde igerikleri ve
kuramsal ¢ergeve g6z Oniinde bulundurularak, birinci faktér “Hedef Kitleye Uygunluk”, ikinci faktor
“Igerik Olusturabilme”, iigiincii faktér “Materyal Tasarlayabilme” ve dordiincii faktor “Dijital
Uygulamalar1 Kullanabilme” seklinde isimlendirilmistir. “Hedef Kitleye Uygunluk™ faktorii altinda
bulunan maddeler ele alinmig ve materyalin 6grenciye uygun olmasi gerekliligini ifade eden madde
icerikleri sebebiyle faktdr isimlendirmesi gerceklestirilmistir. Tkinci faktdr isimlendirmesinde ise igerik
olusturma ilkelerini iceren maddelerin bulunmasi nedeniyle bu faktdre “igerik Olusturabilme” ismi
verilmis; materyal tasarlama ilkelerini barindiran madde igerikleri sebebiyle de {igiincii faktore
“Materyal Tasarlayabilme” ismi verilmistir. “Dijital Uygulamalar1 Kullanabilme” faktoriinde ise madde
iceriklerinin dijital &gretim materyalleri gelistirmeye yardimci dijital uygulamalara yonelik olmasi
nedeniyle bu sekilde isimlendirme yapilmustir.
AFA sonucunda elde edilen yapinin dogrulanmasi i¢in 367 6gretmenden elde edilen veri seti ile DFA
uygulanmigtir. DFA sonucu elde edilen uyum indekslerinin Schermelleh-Engel, Moosbrugger ve
Miiler’in (2003) onerdigi kabul edilebilir uyum ve miikemmel uyum degerleri Slgiitiine gore yeterli
olmadig1 goriilmiistiir. DFA’da “Materyal Tasarlayabilme” faktdriinde 6nerilen diizeltmelerin yapilmasi
sonucunda dort faktorlii modele iliskin elde edilen uyum indekslerinin kabul edilebilir degerler arasinda
oldugu belirlenmistir. Uyum indekslerinin kabul edilebilir degerler arasinda olmasi nedeniyle dort
faktorlii yapinin dogrulandig1 sonuncuna ulagilmaistir.
Olgegin toplamina iliskin Cronbach alfa giivenirlik degeri .935 olarak hesaplanmis, Slcegin alt
boyutlariin Cronbach alfa giivenirlik degerleri ise birinci faktor igin 0.925, ikinci faktor i¢in 0.971,
ticlincii faktor igin 0.951 ve dordiincii faktor i¢in 0.969 olarak belirlenmistir. Bu verilere bakildiginda
Olcegin verilerinin giivenilir oldugu sonucuna ulasilabilir.
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Bu calismanin sonuglarina bakildiginda “Ogretmenlerin Dijital Ogretim Materyali Gelistirme Oz-
Yeterlik Algilar1 Olgegi’nin gecerligi ve giivenilirligi yiiksek bir l¢gme araci oldugu sdylenebilir. Besli
likert tipindeki 6lcek, dort faktdr ve 34 maddeden olusan bir yapr ortaya koymustur. Olcekten
almabilecek en yliksek puan 170 iken alimabilecek en diisiik puan 34’tiir. Bu puanlamaya gore yiiksek
puana sahip kisinin dijital 6gretim materyali gelistirme 6z-yeterlik algilarinin gorece yiiksek oldugu
degerlendirilmektedir. Olcek geneline iliskin degerlendirme bu sekilde iken 6lcegin faktér boyutunda
ise : birinci faktdrden alacak puanlara gore 6grenciye uygun materyal gelistirme 6z-yeterlik algilarinin
diizeyi; ikinci faktorden alinacak puanlara gore igerik olusturma ilkelerine uygun materyal gelistirme
oz-yeterlik algilarinin diizeyi; {iglincii faktdrden elde edilecek puanlara gére materyal tasarlama
ilkelerine uygun materyal gelistirme 6z-yeterlik algilarmin diizeyi belirlenirken son faktérden elde
edilen puanlara gore ise dijital Ogretim materyali gelistirmede yardimer dijital uygulamalari
kullanabilme diizeyleri belirlenebilmektedir. Bu 6l¢egin 6zellikle ogretmenlerin dijital 6gretim
materyali gelistirme 6z-yeterlik algilarini inceleme ve ¢ikarimda bulunma amaciyla kullanilabilecegi
diisiiniilmektedir. “Ogretmenlerin Dijital Ogretim Materyali Gelistirme Oz-Yeterlik Algilari

Olgegi’nden elde edilecek veriler 6retmenlerin hizmet i¢i egitimlerinin diizenlenmesinde kullanilabilir.
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