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Abstract

The purpose of this study is to develop a valid and reliable Likert-type scale that can be used to measure the data
literacy skills of educators. In the development process of the scale, after reviewing the relevant literature, apool
of 130 items was designed and presented to the experts for their view. After the evaluation of experts, the content
validity rate and content validity indexes of the items were calculated by using the Lawshe method, and 39 items
were formed. The draft scale of 39 items was applied to 820 teachers and administrators working in public
schools in the 2021-2022 academic year. In order to determine the construct validity of the scale, principal
component analysis and factor analysis were performed. As a result of these analyses, a scale consisting of 3
factors and a total of 30 items was developed. For reliability, Cronbach o (.953) acoefficient was calculated for
the overall dimensions of the scale and varimax rotation. The results showthat the scale is valid and reliable.
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Introduction

The term "data" constitutes the basis of information, which is considered as the most important power and
capital of human beings today. The amount of data that is not meaningful on its own and turns into
“information” only when interpreted has increased enormously through the development of information and
communication technologies. Since the amount of this data is so great and as it is constantly changing, the
concepts of big data and big data analysis have emerged. Big data is formed by patterns and templates that
cannot be reached with classical mathematical methods, and big data analysis means the extraction of these
patterns and templates meaningfully as an important decision-making process today (Ozen, Kartal & Emre,
2017). When the “data” is mentioned in an educational context, it means systematically collected information
that reflects education inschool in many ways (Schildkamp & Lai, 2013). Many components, such as test results
of students or observations made by teachers (Ikemoto & Marsh, 2007), the frequency of their visits to some
platforms or even their facial expressions may be (Ozen, Kartal & Emre, 2017) accepted as educational data.

Through the 21t century, the role expected of teachers has also changed significantly. In an age where
information increases twice every four years, data becomes more important day by day, it is possible for
countries to become information societies with individuals who can use and control this information so that they
do not fall behind the world (Drucker,1996). Therefore, educators are expected to develop their 21%t century
skills. “Data literacy” is the skill required to interpret, evaluate, and make decisions based on data analysis today,
where huge amounts of data are collected in almost all institutions thanks to the rapidly developing information
technologiesin the last 20 years (Bollier, 2010).

Data literacy is defined as "the ability to understand and use data effectively to make decisions.” (Mandinach &
Gummer, 2013). Mandinach (2012) states that educators should go through stages such as collecting, examining,
analyzing, and interpreting data systematically while making data-based decisions. Green, Wilson, Versland,
Gibson & Nollmeyer (2015) argue that very few educators, including administrators, have received training on
that subject and suggest that professional development policies should be adopted to develop these skills for both
teachers and school administrators. Bocalaand Boudett (2015) state that the training for developing data literacy
skills in education faculties is limited. It is stated here that current teachers must improve their data literacy skills
in order to dewvelop teaching strategies (Schildkamp, Karbautzki, & Vanhoof, 2014). Ingram, Louis, and
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Schroeder (2004) indicate that in order to improve the quality of education, educators should develop data-based
decision-making skills.

The use of data in education has frequently been emphasized by politicians in the last decade to ensure
sustainable development in many areas. Moreover, many governments aiming to take greater responsibility on
this issue provide professional learning opportunities for educators to learn how to use data responsibly that is,
how to protect students' privacy'to facilitate data-based instructional decision-making"” (Mandinach & Gummer,
2016). Carlson, Borman, and Robinson (2011) argue that improving data literacy skills in teachers will have
educational outcomes such as developing more effective classroom and teaching practices and ultimately
increasing student performance. It is predicted that making decisions based on data in education can help
students determine their strengths and weaknesses in learning and determine the appropriate instructional actions
for what they need (Hoogland etal. 2016).

Although there are attempts to develop data literacy competencies as part of 21 century skills for both teachers
and students in Turkey, the relevant literature does not suggest any instrument to assess and evaluate these
competencies. Through this study, it aims to develop a data literacy scale in educators and to contribute to the
literature.

215tCentury Teacher Skills

The changing role of the teacher throughout the 21st century has changed from being the source of information
to being a mediator between knowledge and student. Today, where access to all kinds of resources and
information is so common, students have become individuals who can instantly check the accuracy and
reliability of the information provided by their teachers. Inthis context, it is important for teachers to access and
gain correct data and transfer it to students by associating it with daily life (Driscoll, 2019). 21st century skills
are defined by many international organizations such as P21 (Partnership for 21st Century Learning), OECD
(Organization for Economic Co-operation and Dewvelopment), ASIA Society (Asia Society Partnership for
Global Learning), ISTE (International Society for Technology in Education), NCREL (North Central Regional
Educational Laboratory), and EU (European Union). According to the definitions put forward by these
organizations, the competencies that 21st century teachers need to develop are data literacy and using digital
tools to analyze and evaluate data (Anagiin, Atalay, Kili¢, & Yasar, 2016).

The research in the USA and Australia shows that there have been many studies on the use and interpreation of
educational data, such as statistical analysis of standard assessment and evaluation results and their display on
data walls in teachers' rooms and corridors (Sahlberg & Hasak, 2016). Romero & Ventura (2008) state in their
research around the world that educational data analysis applications are more frequently used in regions such as
North America, Western Europe, Austria, and New Zealand compared to other countries in the world. According
to Long and Siemens (2001), the use of big data in education has a very significant role as a guide in determining
the necessary innovations inthe curriculum and pedagogical strategies. Among the studies aiming to specify the
21st century skills, Trilling and Fadel (2009) stated that under the term digital literacy, data literacy, media
literacy, and information and technology literacy are very fundamental for educators. Wagner (2008) also
emphasizes the importance of skills for accessing and analyzing data among the seven skills of the 21st century.

The 21st Century Skills Assessment and Teaching Organization (ATC21S) within Cisco, Intel, and Microsoft
has categorized 21st century skills and emphasizes data literacy skills for people as a very significant instrument
for the success of institutions (Kyllonen, 2012). Moreower, Hoogland (2016), states that data literacy is a critical
skill for the 21st century. He defines the data literacy skill as asking and answering questions about the available
data and following the data exploration, the visualization of it to understand things better. Data literacy differs
from the data analysis stage at the point that it encompasses the ability to clean and prepare data for analysis by
castinga critical eye onthe outcomes.

In Turkey, the Ministry of National Education (MEB) stated that teachers should have the competence to analyze
and interpret the data after determining the assessment and evaluation methods and techniques within the scope
of student development monitoring and evaluation (MEB, 2008). The general qualifications of teachers, which
were updated in the year 2017, underlie the teachers' competence to prepare and use measurement and evaluation
tools suitable for their developmental characteristics among the professional knowledge and skills related to the
21st century.

Turkey has made many attempts to ensure the integration of changing world conditions into educational
institutions with some great projects such as, Movement for Increasing Opportunities and Technology



IJCER (International Journal of Contemporary Educational Research) 651

Improvement (FATIH), Maine, Apple Future Classrooms (Goksun, 2016). The concept of "data literacy” is
emphasized under the theme of "Data Based Management™ in the 2023 Education Vision Report published in
December 2018. The term is quite new for our country and needs to be investigated in detail. “A Co mpetent Data
Control Unit” and “Learning Analytics Platform" where the academic data of the students is evaluated together
with the data regarding their interests, abilities, and temperaments are among the goals of the Ministry of
National Education (2018). These studies show that our country will need more educators specializing in data
analysis in the near future. As a result, establishing a data literacy culture and measuring it in educational
institutions has become avery fundamental objective for Turkey, as well as in other countries of the world (2023
Education Vision Document, 2018).

Educators' Data Literacy Ability

The term "literacy” is defined by UNESCO (2004) as ‘the ability to define, understand, interpret, create, and
calculate through relevant written and printed sources”. Data literacy is defined as 'the desire and ability to
attract the attention of society through data" (Dag, 2019). According to Morrow (2018), data literacy is the
ability to read, study, analyze, and discuss data. As one of the fundamental competencies of the 21st century,
data literacy is defined as knowing how to access data in different ways, asking questions, and making basic
statistical analysis (Dag, 2019).

In recent years, the terms as "data collection™ and "data analysis™ has been a significant necessity, especially in
governmental institutions where a very huge amount of data is gathered. Consequently, a need to benefit from
the power of statistics by analyzing the collected datain a swift and meaningful way has arisen. In this context, it
has become more important than ever to provide the next generation with statistical analysis knowledge and
thinking skills by adapting them to various fields (Aydeniz, 2017). Although many schools, not only in our
country but around the world, collect a lot of data about students, they do not have a clear vision of how the
collected data can be used to increase student success (Creighton, 2006). Kekahio and Baker (2013) point out
that using data to improve educational policies and practices has become a high priority in the context of
increasing accountability practices in recent years, but educators do not have sufficient infrastructure in this
regard. Accordingly, educators need to gain data literacy skills and raise future generations who are also able to
use these skills. In a study by the U.S. Department of Education (2011), teachers responded to scenarios
involving hypothetical student data designed to investigate their understanding of the types of data available to
support teaching decisions. It was observed that teachers had difficulties to finding data, recognizing different
types of data, making appropriate calculations, interpreting data tables and graphs, and applying the findings to
improve students' learning.

Greenetal. (2016) aimed to improve teachers' three skillsin their studies to increase their dataliteracy level in
order to improwe their data-based decision-making skills. These skills are, recognizing multiple data sources and
identifying how they can be used to improve teaching, discovering how to analyze and interpret data in a way
that helps improve teaching; and creating a school team that supports teachers' use of data to improve teaching.
The criteria determined for data literacy in educators within the scope of the data-based decision-making
applications training program developed by the University of Twente consist of eight steps. These are as follows:
defining problems, developing hypotheses or questions, gathering data, data quality control, data analysis,
interpretation and conclusion, implementation of improvement measures, and evaluation (Kippers et al.2018).

Mandinach, Friedman, and Gummer (2015) emphasize the importance of data literacy for teachers as a key
ability to transform information into actionable teaching knowledge and practices by collecting, analyzing, and
interpreting all kinds of data and determining appropriate teaching steps. Accordingly, they also define a teacher
with data literacy skills as someone who is able to make his data literacy skills meaningful by relating discipline
knowledge and practices, curriculum knowledge, pedagogical content knowledge, and how children learn.
Within the educational context where education has turned into an evidence-based profession, data literacy has
become a basic skill for teachers and all teachers to apply effective teaching practices (Mandinach & Gummer,
2016). Until today, an effective education policy has not been followed regarding effective data use, which is
one of the main determinants of teaching quality in institutions. As a result, data use has been perceived by many
teachers as a burden to deal with rather than an instrument to be used to improve the teaching process (Almy,
Chong & Dorrington, 2019).

It is known that in our education system (MEB, 2019), which has more than 18 million students and nearly one
millionteachers as of 2018, educational data has increased very rapidly depending on this number. In particular,
digital platforms such as e-school, EBA, DYS, MEBBIS, TEFBIS are known to be very important data sources
for the education system (Akgiin, 2019). When the data collected on these platforms is not processed
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meaningfully, it turns into data stacks that we call 'big data™. The studies conducted in our country show that the
educators in fact have a sufficient amount of data that can be implemented in the decision-making process
(Demir, 2009). However, in our country, the competence in "data literacy", which means analyzing and
extracting data masses among educators in a meaningful way and attracting the attention of society through these
data, is very limited (MEB, 2018). In a study conducted by Ozdemir Saylam and Bilen (2018) among educators
in 2018, the rate of participants who had an idea about educational data mining was found to be 17%.
Considering that this rate is quite low, it is important to develop a policy to empower teachers with data and to
ensure that they follow career paths that support their ability to use data to improve teaching. Without the
necessary data handling skills, teachers do not have a powerful tool to make the best decisions to improve
student achievement (Almy, Chong, & Dorrington, 2019). The current policiesimplemented to date have mainly
focused on the field of measurement and evaluation (MEB, 2017). The importance of data use in educational
decision making and in improving the quality of education has not been emphasized or addressed by educational
policies yet. Today, the knowledge that educators know about students and education is far beyond their current
test scores. They need to know and make sense of how to use a variety of student data in order to improve
teaching and student achievement (Almy et al.2019). One of the main steps that Turkey should have taken to
compete in the international arena in the field of science and technology in line with the objectives of the 2023
vision is to provide all citizens, not only educators, with data literacy competence. It is of great importance to
increase the data literacy level among educators in order to achieve the goal of "making data-based decisions in
education” set forth within the scope of the 2023 Education Vision Report.

The first attempt to develop data literacy skills in educators should be to determine their competencies in that
subject. However, in our country, a measurement system to determine the teacher's competencies has not yet
been available. Issues such as performance evaluation that come up from time to time are also postponed for
certainreasons. Accordingly, there is no information about the competencies of teachers in Turkey except for the
KPSS scores, in which only general cultural and pedagogical knowledge scores are measured. Considering the
systems of countries with high success in exams such as PISA and TIMMS, it is seen that serious studies are
carried out in these countries on subjects such as the training, selection, and professional development of
teachers. In the study conducted by Aydeniz (2017), it is stated that curriculum reform is one of the main things
to be done to adapt to the requirements of the age. Nevertheless, to what extent teachers are competent in
statistical thinking and data analysis skills, which are among the subjects that should be added to the curriculum
in order to establish the 21st century competencies that students should acquire, is another subject that needs to
be inwvestigated. Although many in-service training programs have been planned for the professional
development of teachers in recent years, there has been no study on measuring data literacy skills and improving
their competencies inthis area.

Method

This research was carried out on the screening model. The aim of the study is to dewvelop a valid and reliable
scale to measure educators' data literacy levels. The three-stage (the creation of scale items and applying for
expert opinion, pilot study, validity and reliability stages (Karasar, 2007), scale development process was
followed during the study.

Study Group

The final study group consists of 820 educators who work as teachers or educational administrators in different
regions of Istanbul in the 2021-2022 education year. The demographic information of the study group is given in
Table 1. The "maximum diversity" sampling method, which is one of the purposive sampling methods, was used
to determine the study group. By creating a relatively small sample in the maximum diversity sampling method,
it is to reflect the diversity of individuals who may be a party to the problem studied in this sample at the
maximum level (Yildirim and Simsek, 2016). For this purpose, the questions were sent to a group working in
different regions and levels of Istanbul, working in different branches and having different experiences. At the
time of data collection, the scale was sent to 1200 targeted people online due to the pandemic, but 820 people
responded.
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Table 1. The Demographic Information of the Study Group

Variable Group f %
Gender Woman 593 72,3
Man 227 27,7
Age Under 25 20 2,4
26-35 306 37,3
36-45 297 36,2
46-55 168 20,5
55+ 29 35
Experience 1-3 years 68 8,3
3-6 years 91 111
6-9 years 150 18,3
10+ years 511 62.3
Education Bachelor Degree 603 735
MA Student 22 51
MA 168 20,5
PHD Student 7 0,9
Title Teacher 758 92,4
Assistant Director 39 4.8
Director 23 2,8
Institution Type Official 544 66,3
Private 276 33,7
Total 820 100

Table 2 shows the branches of the 820 participants. The table shows that maximum diversity among the
participants was achieved by including teachers fromall fields in the study.

Table 2. The Demographic Information of the Study Gruop According to Their Branches

Branch f %
Social Studies 139 17,0
Science Studies 92 28,2
Mathemathics 73 37,1
Foreign Language 117 51,3
Preschoool Teaching 30 55,0
Primary School Teaching 164 75,0
Vocational Courses 71 83,7
Pschological Guidance 62 91,2
Visual Arts / Music / Physical Education 72 17,0

Total 820 100

Scale Development Steps

The Forming ofan Item Pool

In the process of scale development, the literature on "data literacy in education™was first reviewed by scanning
the local and international studies in the last ten years on the subject. After the expert opinions, new items were
added to the items prepared based on the data obtained according to the literature review. As a result, 130
candidate items thought to cover data literacy skills for educators were created.

Expert Opinions

Candidate items were submitted to 11 expert (referee) opinions. Seven of these people are experts in education
management; four of them are educators who have completed their expertise in information technologies and
data analysis. These experts are currently working as researchers or have their PHD degree at Marmara
University, Yildiz Technical University and Hasan Kalyoncu University
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In the scoring process of the “Data Literacy Scale for Educators” (DLSFE), reviewers were asked to scale the
items to 3 points as (Remowe, Review, Remain). In the items that need to be reviewed, changes were made
through the opinions of experts. The Lawshe technique (Yurdugiil & Bayrak, 2012) was used to determine the
content validity rates (CGO) of the items in line with the expert opinions received. For this analysis, the formula
[KGO = Nu/(N/2)-1) was used. The CGO indicated in the formula = Content validity rate, Nu = the number of
experts who agree with the item and N = the total number of experts. The minimum value of the content validity
criterion (CGO) for 11 experts is 0.59 (Ayre & Scally, 2014). As a result of the analysis, some of the items that
were deemed irrelevant by the referees were removed, and some of the others were revised. The final 39-item
scale was obtained.

The Creation of the Draft Form and the Pilot Study

The draft scale form was prepared by taking into account the cumulative rating scale (Likert-type scale) that
allows multiple item use aiming to measure a single structure. The draft form was prepared in the form of (1) |
strongly disagree, (2) | do not agree, (3) | am undecided, (4) I agree, (5) | completely agree, in a 5-point likert
type. In addition, an “instruction” indicating the purpose of the scale and a ‘personal information form” were
added to the draft form. An ethical consent was also attached to the participants, detailing their rights, including
the right to withdraw at any time during the research process. The 39-item draft form was applied to 60 people as
a pilot study. The Cronbach alpha reliability value was calculated as.953 which is considered a good value. As a
result of the analysis, no item that reduces the reliability of the scale was found.

Study on Validity and Reliability

The draft scale was sent online due to the pandemic to the study group, education administrators and teachers
working in public and private schools in different regions of Istanbul in the years 2021-2022. 820 people filled
the scales completely. The data obtained from DLSFE were analyzed statistically and first, the construct validity
of the scale was examined by performing exploratory factor analysis. Whether the DLSFE is suitable for factor
analysis was determined by looking at the results of the Kaiser-Meyer-Olkin (KMO) Coefficient and Bartlett’s
Sphericity Test. As a result of the analysis, it was seenthat the draft scale form was suitable for factoring, and an
exploratory factor analysis was performed. Then, the structure of the scale was revealed by rotating the
maximum variability (varimax) using the principal component analysis method. The 5 items that were not
suitable in terms of factor loadings were eliminated, and the total item correlations of the scale were calculated
over the remaining items and tested. For the reliability of the scale, the internal consistency coefficient was
calculated with the Cronbach alpha formula, and the Cronbach alpha value was found to be.953.

Findings

An Exploratory Factor Analysis (EFA) was conducted to determine the construct validity of the scale. To decide
whether the data set is suitable for factoring, Kaiser-Meyer-Olkin (KMO) and Bartlett’s tests were conducted.
The findings of the analysis are shown in Table 3.

Table 3: KMO and Bartlett's Test Analysis
Kaiser-Mayer-Olkin (KMO) Measure of Sampling Adequacy

0.923
x? 19105.475
Bartlett Test of Sphericity df 465
p 0.000*

Accordingto Table 2, the Kaiser-Meyer-Olkin (KMO) testvalue is.923. This means that scale items are suitable
for factoring. Biiyiikoztiirk (2002) states that a KMO value of over.70 means that the scale is suitable for
factoring. According to Bartlett's test, the data came from a multidimensional universe (p <.001) (Biiyiik6ztiirk,
2002).

The type of analysis in which the researcher does not have any information about the number of factors
measured by the measuring tool and tries to obtain information about the nature of the factors measuredwith the
measuring tool instead of testing a certain hypothesis is called exploratory factor analysis (Tavsancil, 2006). In
scale development studies, it is aimed to reveal the factor structure with principal component analysis, which is
frequently used to test construct validity (Cokluk, Sekercioglu & Biiyiikoztiirk, 2018).
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Confirmatory Factor Analysis

Then, Confirmatory Factor Analysis (CFA) was applied in order to make the confimation of the three-factor
structure of the scale (Biiyiikoztiirk, 2012). The model for the three-factor structure, which was determined by
EFA as aresult, was tested with CFA. The results can be seenin Table 4 below.

Table 4: Goodness-of-fit Values for CFA

Fit Indices Statistics
CMIN/DF 4.67
RMSEA 0.067
SRMR 0.059
y2ld.f 1.784
GFlI 0.869
AGFI 0.841
CFI 0.91
NFI 0.97
RFI 0.97

The table 4 indicates that the factor loads, and goodness-of-fit values are within the acceptable levels. The results
of the tests show that the developed scale was valid. Also, the variables fit with the dimensions (Yaslioglu,
2017).

2P
2> [m23h \\¢

By

Figure 1. CFA Results

The varimax rotation method is based on the idea that the factors are interrelated and the oblique rotation
methods (Biiyiikoztiirk, 2002). As a result of the exploratory factor analysis, it is seen that the scale consists of
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three factors. When we look at the percentage of factors explaining the total variance, the first factor explains
43,795, the second factor 10,180, and the third factor, 5,357. Explain why the total variance of factors in the
scale is 59.332% in the total rate. The scattering diagram showing the breaking points of the scale is shown in
Figure 2.

Scree Plot

20

Eigenvalue
=

1 3 5 79 1 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Component Number

Figure 2. Screeplot Values
When the table is examined, it is seen that there are 3 different breaking points greater than one. High
acceleration and rapid declines inthe factor line chart are important in deciding the number of important factors

(Biiyiikoztiirk, 2002). According to the scatter diagram, there are 3 factors with an eigenvalue greater than one.
Accordingly, the scale has 3 factors. The factor values of the loads are shown in Table 5.

Table 6. Factor Loads in Dimensions as a Result of Rotation

Self-Efficacy Experience Attitude

item1 0,795

item2 0,826

item 3 0,922

item4 0,808

item5 0,715

item6 0,711

item8 0,704

item 10 0,663

item 11 0,707

item 12 0,662

item 13 0,642

item 14 0,700

item 16 0,617

item21 0,795

item 22 0,717
item 23 0,810
item 24 0,777
item 25 0,586
item 28 0,627
item 31 0,707
item 32 0,618
item 33 0,782
item 36 0,609
item 39 0,564
item 20 0,587
item 26 0572

item 27 0,683
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item 29 0,725
item 30 0,510
item 35 0,552

In scale development studies, factor loadings should be more than.30 (Biiyiikoztiirk, 2002). For this reason,
items with a factor load of.30 and above were evaluated. When Table 6 is examined, it is seen that items
12,3456,8,10,11,12,13,14, and 16 had the highest factor loadings in the first factor. The items
21,22,23,24,25,28,31,32,33,36, and 39 had the highest factor loadings in the second factor. Lastly The items
20,35,26,27,29, and 30 had the highest loadings for the third factor.

Table 6. The Items Take Loadings in Sub Dimensions

Factor Number of ltems Item Numbers

1 13 1,2,34,5,6,810,11,12,13,14,16

2 11 21,22,23,24,25,28,31,32,33,36,39
3 6 20,26,27,29,30,35

It has been observed that the scale has a three-factor structure with an eigenvalue greater than 1. The eigenvalues
and cumulative variance percentages of the three factors found are shown in Table 7.

Table 7. Sub-Factors and Total Variance Explained

Factor Eigenvalue Variance Explained Cumulative%
1 13,577 43,795 43,795
2 3,577 10,180 53,975
3 1,661 5,357 59,332

When Table 7 is examined, it is seenthat the total variance explained under two factors is 53%. It is seen that the
first factor has 43.7%, the second factor has 10%, and the third factor has 5% of the explained variance. A
common meaning was sought for each item gathered under these three factors, and naming was done according
to the literature. In this context, the first factor has been named "self-efficacy”, the second factor as "
experience”, and the third factor was named “attitude”. Factor load values, common factor variance, means and
standard deviation of the items for factor 1 inthe scale are shown in Table 8.

Table 8. Factor Loading Values, Common Factor Variance, Means and Standard Deviation of Items for the
Factor 1

Self-Efficacy Factorl h? X sd

1. I candistinguishthe data | encounter in my daily life (numerical ,795 549 4,489 ,818
data, character string data, logical data, etc.).

2. | cantell the difference between quantitative and qualitative data. 826 576 4,632,709

3. lamable to link data together. 922 656 4528 729

4. | can understand whether the two data points are directly or 808 576 4543 748
inversely proportional to each other.

5. When I needto access some data, | know where to find it. 715 654 4372 796

6. | canaccess any kind of data | need. 711 548 4,093 879

8. Data gives me an idea of why some goals are not achieved. 104 259 4,193 821

10.1 can extract the data | have collected and achieve meaningful 663 282 4,198 857
results.

11. The data not only gives me an idea but also helps me see the gaps 707 640 4364 823

and fill themin.

12.1 can interpret tables and graphs containing statistical information. 662 576 4254 894

13.1 think interpreting data is as basic a skill as reading and writing. 642 559 4,442 798

14.1 think | am competent in evaluating the data | encounter inmy ,700 615 4,176 846

profession.

16. When | see data about education, | can confirm the accuracy of this 617 578 4,030 888
information from various sources.

Factor loading values, common factor variance, means and standard deviation of the items for factor 2 in the
scale are shown in Table 9.
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Table 9. Factor Loading Values, Common Factor Variance, Means and Standard Deviation of Items for the
Factor 2

Experience Factor2 h2 X Sd
21.1 am familiar with at least one data analysis program (such as JM17 538 3,403 1,361
Excel, SPSS, Maxquda, Nvivo, and so on).

22.1think | am competent at visualizing data with graphics. 810 652 3231 1273
23. 1 know about the concept of data mining. 77 o87 2395 1377
24.1 check the course achievement graphics of my students over the 586 422 4052 1,077
digital platforms (e.g., school, eba, zoom, etc.) they use.

25. 1 can make discussions and comments on data analysis. 627 639 3,792 1,074
28. 1 have created graphics and tables using a computer program 707 513 3,391 1,408
before.

31.1 followthe data about education in the world. 618 509 3501 1,150
32.1 know the concept of a data set. 182 617 2,481 1,404
33.1 examine statistically the change in my students' exam scores. 609 531 3,489 1,269
36. I think | am familiar with basic statistical concepts (mode, 564 451 3,563 1,223
median, standard deviation, arithmetic mean, etc.).

39. 1 use data effectively to achieve a professional set of goals. 587 620 3,708 1,090

Factor loading values, common factor variance, means and standard deviation of the items for factor 3 in the
scale are shown in Table 10.

Table 10. Factor Loading Values, Common Factor Variance, Means and Standard Deviation of Items for the
Factor 3

Attitude Factor3 h2 X Sd

20. | think the data is necessary for the structuring, recording,and 0,572 ,536 4,291 827
easy analysis of the information.

26. | find it important that decisions are made based on data in the 0,683 571 4214 911
education system.

27. Data analysis skills make me a better educator. 0,725 523 4,184 ,938
29. | think in-service training is necessary in data analysis. 0,510 ,329 4,046 1,118
30. When | come across statistical data about education, | examine 0,552 ,608 4,082 ,923
it carefully.

35. Visualizing data is important for seeing meaningful 0,610 ,642 4,282 ,920
relationships

Sencan (2005) states that the model matrix will be sufficient for easier interpretation of the factors. The
reliability of the scale was calculated with the Cronbach Alpha internal consistency coefficient. Cronbach Alpha
values are shown in Table 11.

Tablo 11. The Cronbach-Alpha Values for Sub-Dimensions of the Data Literacy Scale for Educators

Sub-Dimensions Cronbach-Alpha
Self-Efficacy 932
Experience 913
Attitude .846
Total Scale .953

According to Table 11, the reliability coefficent value of the scale sub-dimensions is.932 for the “Self-Efficacy”,
913 for the “Experience” and.846 for the “Attitude. The value for the whole scale is.953 after eliminating 5
factors according to the factor analysis results.

Discussion, Conclusion and Suggestions

Data literacy skills have become a basic need in today's world, where teachers have to work with increasing
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amounts of data every day. Accordingly, data literacy, which must be included in the program in the teacher
training process (Mandinach and Gummer, 2016), is a competency that needs to be researched, measured, and
discussed in our country as well. Salmacia (2017), found strong agreement that a critical aspect of being a
successful teacher is being data-literate. However, how to measure and evaluate this skill is still a matter of
debate among researchers.

The aim of this study is to develop a scale to measure the data literacy level of educators and to analyze its
validity and reliability. The Data Literacy Scale for Educators is a Likert-type scale with a total of 30 items
under three factors. These three factors explain 59% of the total variance. The fact that the scale explains 40% of
the general variance is considered sufficient interms of social sciences (Kline, 2014). The factor load values of
the items of attitude towards statistics related to factor analysis are given in Table 7. ltems with an item-total
correlation of 0.30 and higher indicate that they can measure the feature to be measured (Cokluk, Sekercioglu &
Biiyiikoztiirk, 2012).

The KMO and Barlett tests were used to determine the suitability of the data for factor analysis. The data are
suitable for factor analysis if the KMO is greater than 0.60 and the Barlett test is significant (Cokluk, ekerciolu,
& Biiyiikoztiirk, 2012). The Kaiser-Meyer-Olkin sample suitability value of 0.960 and the significance level of
Bartlett's test of sphericity of 0.000 (for p<0.05) indicate that the data are suitable for factor analysis. When the
three factors are considered together, they explain 55,554% of the variation in the total variance. This value
depends on the load values of the items in each factor and is aimed at being increased (Cokluk, Sekercioglu &
Biiyiikoztiirk 2012). The fact that the explained variance exceeds 50% of the total variance is an important
criterion of factor analysis. At this rate, it is an acceptable value within the expected disclosure percentage rates
(Tavsancil, 2014).

The scree plot made to support the eigenvalue assumption is given in Figure 1. When the scree plot, which
includes the eigenvalues on the vertical axis and the factors on the horizontal axis, is examined, it is seen that the
high-accelerated decline decreases after the third point. From the first point, the downward trend seen from the
beginning is indicated by the dots in the degree of contribution to the variance, and each interval between two
points represents a factor (Cokluk, Sekercioglu & Biiyiikoztiirk 2012). As a result of the exploratory factor
analysis, three factors with eigenvalues above 1 are named as self-efficacy, experience and attitude. Fifteen items
in the self-efficacy dimension reveal the knowledge level of educators in applying data analysis. Thirteen items
in the experience dimension reveal the past experiences of educators in data analysis and data literacy in their
education or business life. Finally, six items in the attitude dimension reveal the feelings and thoughts of
educators about the necessity of data literacy skills intheir profession.

The Cronbach Alpha Coefficient was used for the reliability of the scale. Accordingly, the alpha value of the
self-efficacy dimension was found to be.953, the alpha value of the experience sub-dimension as.913 and the
alpha value of the attitude dimension as.846. The Cronbach Alpha reliability coefficient of the total scale is.952.
Cronbach's alpha value of the scale is between 0.81< a < 1.00 and this points out that it is highly reliable
(Tavsancil, 2014).

As aresult, it can be said that the Data Literacy Scale for Educators is a convenient assessment instrument in
terms of validity and reliability. The scale is expected to contribute to the field of data collection by revealing the
data literacy level of educators and raising awareness about this issue.

Limitations and Recommendations
The basic limitation of this study is the number of participants. It is recommended that the reliability and validity
of the scale be determined in future studies with larger samples, different age groups, and random samples. It is

recommended that the survey be conducted in other areas of the country as the current research is limited to
Istanbul.
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