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21st century skills and education. This study, which is based on the
relationship between digital technologies and artistic creativity, aims to
develop an analytical rubric to evaluate 11th grade students' artistic

creativity that emerges with their use of mobile design applications.

Analytical rubric Design & Methodology: This research is a descriptive research aiming to
Creativity develop an analytical rubric with high validity, reliability and usefulness to
Art education evaluate the effect of mobile design applications on artistic creativity.

Mobile design applications

Generalizability theory Findings: There are five criteria in the analytical rubric developed to evaluate
the effect of mobile design applications on artistic creativity. Expert opinion
was sought in determining the content validity of the developed analytical
rubric, and principal component analysis was used in determining the
construct validity. In classical test theory, Cronbach's alpha coefficient was
calculated for internal consistency, and Kendall's coefficient of concordance
(W) was calculated for inter-rater reliability, and in generalizability (G)
theory, G and Phi coefficients were calculated. Fully crossed design was
preferred in G theory analyzes. The findings obtained show that the
developed analytical rubric gives reliable results in evaluating the artistic
creativity of the students.

Implications & Suggestions: An analytical rubric was developed to evaluate
the 11th grade students' artistic creativity that emerge through the designs
made with mobile design applications and the validity and reliability proofs
of the rubric were revealed. As a result of the analysis, it was concluded that
the developed Creativity Level Analytical Rubric (CLAR) is a reliable and valid
measurement tool. It is recommended to increase the number of studies to
develop tools that can evaluate artistic creativity and the relationship
between creativity and technology at all levels of education
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Makale Gegmisi

Amag: Diinya genelinde yaraticilik ve teknoloji, egitimin ve gelecegin temel

Gelis: 13.03.2020 bilesenlerindendir. Ogrencilerin yaratici diisiinme becerilerini ve teknoloji ile
Kabul: 29.05.2021 olan iliskilerini gelistirmek, hem 21. yy. becerileri hem de egitimin temel
Yayinlanma Tarihi: 09.10.2021 amaglari igerisinde yer almaktadir. Dijital teknolojiler ve sanatsal yaraticilik

arasindaki iligki izerine temellendirilen bu galismanin amaci, ortadgretim 11.
sinif diizeyindeki 6grencilerin, mobil tasarim uygulamalarini kullanmalariyla
ortaya ¢ikan sanatsal yaraticiliklarini degerlendirmek Gzere analitik dereceli

Anahtar Sozciikler puanlama anahtari gelistirmektir.

Analitik rubrik Yontem: Bu arastirma, mobil tasarim uygulamalarinin sanatsal yaraticiliga
Yaraticilik etkisini degerlendirmeye yonelik gecerligi, glivenirligi ve kullanishhgi ylksek
Sanat egitimi bir analitik rubrik gelistirilmesini amaglayan betimsel arastirma
Mobil tasarim uygulamalari niteligindedir.

Genellenebilirlik kurami

Bulgular: Mobil tasarim uygulamalarinin sanatsal yaraticiliga etkisini
degerlendirmeye yonelik gelistirilen analitik rubrikte bes olctut yer
almaktadir. Gelistirilen analitik rubrigin kapsam gegerligini belirlemede
uzman gorusa, yapi gegerligi belirlemede ise temel bilesenler analizi yontemi
kullanilmistir. Klasik test kuramin’da, Cronbach alfa i¢ tutarlihk givenirlik
katsayisi; puanlayicilar arasi glivenirlik icin Kendall'in uyusum katsayisi (W)
belirlenirken, genellenebilirlik (G) kuraminda ise G ve Phi katsayilari
kestirilmistir. G kurami analizlerinde timiyle c¢aprazlanmis desen
uygulanmistir. Elde edilen bulgular, gelistirilen analitik rubrigin, 6grencilerin
sanatsal  yaraticihigini  belirlemede  givenilir  sonuglar  verdigini
gostermektedir.

Sonuglar ve Oneriler: Ortadgretim 11. sinif 6grencilerinin mobil tasarim
uygulamalarini kullanarak elde ettikleri tasarimlar araciligiyla ortaya gikan
sanatsal yaraticiligi degerlendirebilmek amaciyla analitik dereceli puanlama
anahtari gelistiriimis ve bu puanlama anahtarinin gecgerlik ve glvenirlik
kanitlari ortaya konulmustur. Yapilan analizler sonucunda gelistirilen
YDADPA’nin (yaraticiik dizeyi analitik dereceli puanlama anahtarinin)
glvenilir ve gecerli bir 6lgme araci oldugu sonucuna varilmistir. Sanatsal
yaraticiigl ve vyaraticilik-teknoloji iliskisini egitimin tim kademelerinde
Olgebilecek araglar gelistirilmesi igin ¢alismalarin artirilmasi 6nerilmektedir
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INTRODUCTION

The rapid development of technology has integrated the use of technological tools and applications in
all areas of our lives, creating a digital age. There have also been changes in educational approaches with
the development of digital technologies. The methods and techniques used in visual arts education are
not independent of these changes. Therefore, educators need to keep up with digital technologies and
adapt these to their lessons. With the integration of the technological developments to education and
the technology competence developed in individuals, the phenomenon of creativity is included in a series
of skills called 21st-century skills, and these skills are expected from today's students. The World
Economic Forum ranked creativity third among the ten most important skills for the fourth industrial
revolution and creativity is also listed in the section of 21st century skills (Kanl, 2020). Moreover, in the
past two decades, creativity has been one of the key learning goals of the main learning goals of the 21st
century (Bolden et al., 2020). Creative thinking is a high-level mental process (Kutlu et al., 2017).
Therefore, special measurement tools should be developed and used to evaluate such skills. Considering
these, it is evident that using digital tools in visual arts education is important and they impact visual arts
students' creativity. In this context, the problem statement of the research is the use of mobile design
applications in art education and the development of a DPA in order to evaluate this situation in terms
of students' creativity. Therefore, a review will be made on the concept of creativity and the use of digital
tools in art education.

From a general perspective, the concept of "creativity", which we can define as "the state of
being creative, the ability to create, the hypothetical predisposition that is accepted to exist in every
individual, that drives something to create" (Turkish Language Association [TLA], 2020) has been seen as
a feature belonging to God in history and the origin of creativity has been associated with God. Creativity
gained its present meaning in the age of enlightenment. In the 18th century, creativity began to be
associated with imagination rather than inspiration. In the 19th century, Galton analyzed creativity in
terms of hereditary with his research (Bacanli et al., 2011, p. 539). The definitions of the term 'creativity'
vary according to researchers. For example, Lowenfeld, in his work titled “Creative and Mental Growth”,
described creativity as a basic instinct that all human beings are born with, that makes human beings
human. He defined it as an instinct primarily used to solve and express life problems (Lowenfeld &
Brittain, 1964). Guilford (1967), who conducted valuable studies on creativity, perceives creative thinking
as "unconventional thinking" and defines this way of thinking as "flexible, original and fluent". He stated
that the core of creativity resides in divergent thinking (Arieti, 2016).

Known for his research on assessing creativity, Torrance considers creative thinking as a process
of intuition and defines creativity as detecting gaps, disturbing or missing items, generating thoughts or
assumptions about them, testing them, comparing results, and possibly changing and retesting these
assumptions (San, 1979). Wallach and Kogan (1965, as cited in Jersild, 1983), who also conducted
research on the assessment of creativity, defines creativity as being able to produce a large number of
unique associations; however, while doing these, not leaving the question altogether and not deviating
to the quirks. According to Csikszentmihalyi (1996, as cited in Ozaskin & Bacanak, 2016), one of the
prominent researchers in the field of creativity, creativity is ideas or actions that are new and valuable.
With a general and broad definition, creativity can be defined as extracting something brand new from
known things, reaching a unique synthesis, finding new solutions to some problems (San, 2004). It is
known that there are many definitions, methods and theories in the field of creativity. For example,
Treffinger has presented more than 100 different definitions of creativity (Treffinger, 1996 as cited in
Kanli, 2020). When the definitions are examined, it is seen that concepts such as innovation, invention
and problem solving are frequently emphasized. Many contemporary psychologists and educators agree
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that creativity is an interactive, complex process in which the relationships between persons, processes,
products and social and cultural contexts are of great importance (Zimmerman, 2009).

When the concept of creativity is viewed in terms of artistic creativity, art is either an imitation
of a divine work or the result of a divine inspiration. Therefore, the origin of artistic creativity is God. It is
thought that the researcher who gave creativity its present meaning is J.P. Guilford (Bacanl et al., 2011).
According to American author Conrad (1990, as cited in San, 2004), artistic creativity is the emergence
of an effective and harmonious metaphor in the process of finding research that includes sensation,
perception, emotion, imagination. The artistic creative process includes thinking with images. Eisner
describes the artistic creativity types that he identified in 1972 on the basis of pushing the boundaries,
making inventions, breaking the boundaries and organizing them aesthetically (Kirisoglu, 2005).
Haladyna (1997, as cited in Glirkan & Dolapgioglu, 2020) divides creativity into cognitive creativity in the
mental context and aesthetic creativity in the affective context. He identifies aesthetic creativity as
creating a unique and original product that is not expected to fully coincide with scientific facts. Kirisoglu
(2005) defined the artistic creation process as thinking with values and problem-solving process. He
described artistic problem solving as organizing by considering the relationships between artistic values
such as color, line, texture and space in order to achieve the desired quality product. Thus, Kirisoglu
concluded that achieving a qualified result is solving the artistic problem and when the artistic problem
is solved, artistic creation is successful.

In studies on creativity, researchers mentioned different dimensions of creativity. For example,
Stein and Heinze (1960, as cited in Yavuzer, 1996) examine creativity in terms of efficiency, process,
measurement and personality. Rhodes (1961) classified the dimensions of creativity and developed the
4P model. The content of the 4P Model consists of person (individual characteristics), process, product
and press (environment). Later, Simonton added Persuasion dimension in 1990 and Runco added
Potential dimension in 2003 to these four dimensions (Ozaskin & Bacanak, 2016). Mooney (1962, as cited
in Yavuzer, 1996) defines the concept of creativity within the framework of product/efficiency, process,
personality and the environment in which the product is created. He also stated that examining creativity
in terms of process is seen in individuals who are interested in art. According to the process approach,
the psychological structure and environment at the time of creation are considered the best criteria. May
(2007) defined creativity as the process of revealing existence, an expression, the creation of something
new. Amabile (1996, as cited in Onur & Zorlu, 2017) defined creativity as intelligence in recognizing the
paths to be taken and maneuverability in the process of creating a product. He also argued that the
dimensions of creativity are expertise, creative thinking skills and motivation. On the other hand, Higgins
and Morgan (2000) described creativity as the discovery of ideas and reproduction of knowledge in an
original way and, as in the other two views, tapped on the person, process and product dimensions of
the concept of creativity. It is noteworthy that views on the dimensions of creativity are generally shaped
around person, process, product and environmental factors. In general, these four main factors come to
the fore when it comes to evaluating creativity (Pelowski et al., 2017).

The problem of evaluating creativity is as old as the concept of creativity itself. Researchers from
various cultures and disciplines have tried to define the concept of creativity and offer a valid way to
assess it (Kanli, 2020). Although assessing is considered as a situation that hinders creativity, generally,
researches support assessment of creativity, therefore, giving feedback (Bolden et al., 2020). “What are
the mental processes of creative thinking? Which personality traits are associated with creativity?, How
can a product be understood as creative? and What are the external forces that affect creativity? ”. The
answers to these questions constitute the criteria of the most used creativity assessment tools (Kanli,
2020). The evaluation of creativity varies according to the content of the creativity definitions. For
example, Guilford evaluated creativity according to four attributes: Flexibility (trying different ways for a
problem), Originality (being able to generate different thoughts), Efficiency (being able to offer multiple
solutions), Elaborating (being able to examine the thought in detail). Torrence developed the Torrance
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Tests of Creative Thinking, which allows the assessment of creativity in the fields of psychology and
education, including three of the qualities presented by Guilford (Bacanl et al. 2011). Lindstrom stated
in 1998 that they used seven criteria in the assessment of creative performance, three of which included
completed products/works, four of which were related to the research and study process. He stated
that he determined these criteria according to the qualities accepted in the art world and researches
about the creative process (Lindstrom, 2006). Fox and Schirrmacher (2014) stated that the creation
process can be used as the basis for evaluation. The authors' evaluation criteria for artistic creativity are
as follows;

- Willingness to experiment, explore and examine,

- Demonstrating methods of creatively combined tools, materials and artistic waste,

- Detail, decoration and careful use,

- Showing originality, imagination and creativity,

- Making unique individual and personal art expressions.

Many overlapping skills such as perception, memory, motor control, language, spatial reasoning,
imagination are needed in order to produce products in the field of visual arts. This situation makes art
one of the most complex human activities. Evaluating creativity, which is an important component of
artworks, is also very difficult due to the nature of art (Pelowski et al., 2017). It is stated that rating scales
for measuring some difficult cognitive skills such as creativity or group work, collaboration, leadership,
communication, performance evaluations and simulations, skills and talent history, portfolios, tools
containing different item types (multiple choice, computer-assisted and open-ended items) can be used
(Yalgin, 2018). Kaygin and Cetinkaya (2015) stated that unconventional alternative evaluations such as
expert opinion and teacher observations, multiple assessment methods, dynamic evaluations and
performance evaluations are also utilized in the evaluation of creativity. Additionally, Kutlu et al. (2017)
stated that rubric and self-peer-group evaluation forms can be used in measuring high-level mental
processes and monitoring student achievement. It points out that rubrics that are scored by more than
one rater are important in terms of providing reliability.

The term creativity is defined as thinking with values, problem-solving process (Kirisoglu, 2005),
problem-solving with the use of technology, visual reasoning, exploring and expressing creative thinking
(Black & Browning, 2011). Therefore, creativity is related to “problem-finding, problem-solving,
divergent and convergent thinking, self-expression and adaptation to new situations” (Zimmerman,
2009). In this research, creativity is defined as a phenomenon that emerges with the combination of
person, process, product and environment. Therefore, creativity is analyzed in terms of person, process,
product and environment. While developing the analytical rubric and determining the criteria, these
definitions and dimensions were used.

Various researches have been done on the effects of art education on creativity. Regarding this
issue, San (2004) argues that the most appropriate field for developing creativity of individuals from an
early age is the artistic field and that art education should be widely included in general education.
Zimmerman (2010) stated that teachers and students should take risks and that student works should
be allowed to come into being through self-learning over time. According to him; art classes are places
where true creativity and self-expression can be promoted and valued. Teachers play a leading role in
their students' creative performances and the work they produce. Thus, creativity can be thought of as
a form of social reasoning translated between an art educator and students in the cultural context of the
art class (Thomas, 2009, as cited in Zimmerman, 2010). Technology is also included in the context of the
art class today. Interest in creativity has increased with the possibilities provided by digital technologies.
In the future, digital technologies, contemporary teaching practices and education are seen as the core
of creativity. Technologies, mixed creative applications, and innovative montages can offer many options
for creativity (Henriksen et al., 2021).
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The Purpose and Importance of the Research

Education is a very important factor in raising creative individuals. Advances in technology are reflected
in training programs and diversify training methods. Today, educators should be able to include new
learning tools, applications, or new learning environments into the education favorably to the
characteristics of the new generation called “digital natives”. Digital natives, who were born into a
completely digital world, spend most of their time in a virtual world and frequently use digital/mobile
applications. Mobile design applications used in this research are included in this framework.
Consequently, in this study, it is aimed to develop an analytical rubric in order to evaluate the 11* grade
students’ creativity that arise from using mobile design applications. For this purpose, answer to the
qguestion "How should the rubric that assesses students' artistic creativity through designs that emerge
as a result of the use of mobile design applications in Visual Arts lessons be?" was sought.

Around the world, creativity and technology stand out as the basic components of education and
the future. The importance of creativity in 21st century skills is indisputable, especially given the need
for innovation to survive (Henriksen et al., 2021). Therefore, it is necessary to include all kinds of tools
and materials that will support creativity in educational environments. In this context, it is important to
use mobile design applications in art lessons and to associate the results with artistic creativity.
Developing a rubric that can evaluate the obtained results makes the research important. In addition,
the use of mobile design applications is considered to serve the purposes of education and to be
interesting for the participants. This research can be considered important and up-to-date in today's
world where technology is present in all areas of life.

METHOD
This research is a descriptive research aiming to develop an analytical rubric with high validity, reliability
and usefulness to evaluate the effect of mobile design applications on artistic creativity. In descriptive
research, the aim is to reveal a situation or phenomenon in a topic (Johnson & Christensen, 2004).
Participants
In the study, the study group was determined according to the convenience sampling, considering the

accessibility. Study group consisted of 38 students studying in a public school in the city center of Ankara.
Table 1 displays the distribution of students according to gender.

Table 1.

Distribution of students according to gender
Gender Frequency (n) %
Female 25 66
Male 13 34
Total 38 100

As shown in Table 1, a total of 38 students participated in the study. The research started by determining
the problem statement and continued with instruction of art history subjects in the 11th grade Visual
Arts course curriculum. After the subjects in the curriculum were completed, the participants conducted
a research to explore mobile design applications. Participants tried the discovered mobile design
applications and decided which applications to use. Then, the participants were asked to take the
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artworks out of their context and reinterpret them using mobile design applications (Appendix 2). Table
2 shows the applications used by the participants and their frequency of use.

Table 2.
Mobile design applications used in the study and their frequency of use

Application used Frequency of use

PicsArt

N
o

Caps yap

You Cut

CSé

Photo editor

PixIr

PS6

Fotograf Birlestir

Photo Studio

Snapchat

Paint 3D

Photo Grid

Pizzap

R IR RPRIER[ININININININPAIOO OV

Adobe Photoshop Express

Participating students stated that they used 14 different programs and applications at different
frequencies of use. Most of the students used the PicsArt program. PicsArt is known as a photo editing
application designed for mobile devices. The application, which offers convenience such as cutting and
pasting photos, changing colors, adding texture, making simple drawings, also has a Turkish language
option. For this reason, it has been the most used program by students. The mobile design applications
presented in the table have almost similar features. These applications can help the students freely shape
their design and reveal their creativity within their own means. Each participant was free to use the
application they wanted, no restrictions were made, so no application was suggested or taught. The
applications used can only make changes on student work with the commands given by the student.

The Creativity Level Analytical Rubric (CLAR) was developed in order for the studies designed by
the participants to be evaluated by researchers and expert academicians (Appendix 1). In this research,
the evaluation was carried out by three experts. One of the researchers is the course teacher of the
participants and one of the raters. The other two raters consist of academicians who are experts in art
and design.

Data Collection Tool (Development of Rubric)

CLAR was developed by the researchers to obtain the opinions of experts on artistic creativity developed
in students through designs that emerge as a result of the use of mobile design applications in art lessons
and to score and evaluate this developed artistic creativity. Rubric is one of the measurement tools used
especially in performance-based evaluations (Goodrich, 1997). Thus, it not only gives students more
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reliable feedback about their performance but also minimizes the amount of error and bias with its
multilevel structure (Parlak & Dogan, 2014).

Determining the rubric type

Rubric types are divided into two as holistic and analytical. While process skills are mostly evaluated in
analytical rubrics, outcome evaluation is emphasized in holistic rubrics (Campell, 2005; Taylor, 2003).
Therefore, for the purpose of this study, it was aimed to develop an analytical rubric.

Determining the criteria

During the development process of the rubric, the relevant literature was reviewed and rubrics used in
this field were examined. Creativity is defined differently from various perspectives by many researchers.
For some, creativity is a process, for some it is a product, for some it is the environment and for some it
is a whole that covers them all. The definition of creativity used in this study is a multidimensional
concept that unites these definitions. Therefore, it was taken into consideration that creativity should be
examined from many angles while developing CLAR. Basically, based on the researches of Rhodes (1961),
Kirisoglu (2005) and Zimmerman (2009) on creativity, the criteria of CLAR were determined. Views of
Rhodes (1961), which allows to assess the creativity level of the students in terms of person, product,
process and environment, formed the basis for the behaviors that should be evaluated in applied fields;
Kinsoglu (2005), who grouped thinking with values, problem-solving, technical skills, aesthetic,
expressive and creative elements in the product, and Zimmerman (2009), who defined creativity as
problem-finding, problem-solving, divergent and convergent thinking, self-expression and adaptation to
new situations) formed the basis of CLAR. The draft rubrics prepared were presented to the field experts
and the evaluation and measurement specialist, and after the necessary corrections were made, a
consensus was achieved on the final form of the rubric. The criteria defined as a result of the researches
were determined to evaluate the process, product, person and environment. In this context, CLAR has
been prepared to evaluate student studies in terms of "Knowledge and Perception Capacity", "Technical
Skill", "Design", "Research and Working Approach" and "Self-Evaluation Capacity". While creating CLAR,
considering the very different levels of the students, basic areas related to the level of creativity were
determined. For this, attention has been paid to ensure that the limits of the criteria determined are
clear and the features to be observed increase the usefulness. For this, 5 different criteria were
determined and scored in 5 different degrees of success. The degrees are defined with expressions
appropriate to each criterion.

Defining the behavior levels
The content of the five criteria in the CLAR is as follows:

1- Knowledge and Perception Capacity, student's ability to know and use methods and techniques
related to mobile design applications; (Rhodes, 1961; Zimmerman, 2009; Black & Browning, 2011)

2- Technical Skills, student's ability to use digital tools, analyze and effectively use materials and
techniques, produce solutions to technical problems, take risks when necessary, and use mobile design
applications; (Rhodes, 1961; Kirisoglu, 2005; Zimmerman,2009; Black & Browning, 2011)

3- Design, student's ability to use visual design elements and principles as well as affective qualities
unusually and effectively, to develop their ideas in a way that reflects them to the other side, to create
an original visual layout, to make continuous experiments to ensure visual integrity and to create original
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and extraordinary designs with mobile design applications (Rhodes, 1961; Kirisoglu, 2005; Black &
Browning, 2011)

4- Research and Working Approach, student's outward-looking, curious and investigative attitude in
acquiring information, searching for different solutions and developing alternative ideas, combining
ideas with new methods, fulfilling their responsibilities completely within the given time, not being afraid
of difficulties and contributing to the work of their friends (Rhodes, 1961; Zimmerman, 2009)

5- Self-Assessment Capacity, student's multi-faceted critical attitude towards his/her design and
technical skills and awareness of his/her needs within the framework of learning deficiencies (Rhodes,
1961; Zimmerman, 2009) were evaluated.

Although the criteria are interrelated, they are not overlapping. Thus, it was aimed to evaluate
the artistic creativity levels of the students from different angles. After the criteria were determined, the
definitions and explanations of each criterion were examined. Later, these characteristics were properly
defined, performance criteria and levels of performance expected from the student were determined,
and each criterion was graded with scores between 0 and 5. The criteria are expressed as 0: Poor, 1:
Minimal, 2: Sufficient, 3: Above Average and 4: Excellent (Appendix 1). The scores the students got from
the rubric were obtained by scoring student products separately in each criterion and summing up the
scores. While determining these qualifications, rubric qualifications of “The Harriet W. Sheridan Center
for Teaching and Learning” were taken as the basis (Brown University, 2020). Students were informed
about the implementation of CLAR.

Analysis and Interpretation of Data

In the analysis of the data, for the validity, necessary calculations were made in accordance with the
formula of Miles and Huberman (1994). The percentage of agreement as a result of the calculation of
above 70% is considered as a critical value for the reliability of the study (Miles-Huberman, 1994;
Tavsancil & Aslan, 2001). In order to test the reliability of the scores obtained from the rubric, the results
obtained from Kendall's W and Generalizability (G) theory, in which the classical test theory (CTT) was
used, was examined to determine the consistency between raters. Inter-rater reliability is the degree of
agreement and consistency between two or more raters (Crocker & Algina, 1986). Calculations regarding
the Kendall's W coefficient, which is based on CTT were made using SPSS. Although there are different
methods to determine the reliability between raters in the classical test theory, the Kendall W fit
coefficient was preferred because it can examine the level of harmony between more than 2 raters and
syntax is not used. On the other hand, G Theory has emerged from the limitations of CTT such as not
being able to distinguish the error sources in the measurement process and to determine the interaction
between errors. In G theory, it is possible to separately calculate the errors and their quantities that are
involved in measurement from various error sources with a single analysis. In accordance with the G
theory, the variance components for the main and common effects (interaction) were estimated, and
the G and Phi coefficients were calculated for the reliability of the scores. EduG program was used in
these calculations and decision study (D study). Both methods are effective in determining the reliability
between more than two raters. All raters who took part in the study were informed about the purpose
of the study, student products, and the scoring key. All the students participating in the study completed
their products, and since all the products obtained were scored independently by three raters, a fully
crossed (individualxitemxrater) pattern was used for the sources of variability. In this way, it was aimed
to compare the findings obtained from different methods. Thus, it was aimed to reveal the quality of the
study by comparing the data obtained on reliability with two different methods.
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FINDINGS

Findings Regarding the Validity of Rubric

The validity of a measurement tool is related to the extent the tool measures the desired property. In
order to determine the validity of the relevant rubric, the opinions of field experts were consulted.
Therefore, three experts from the Visual Arts field, one expert from the measurement and evaluation
field and one expert from the Turkish Language and Literature field were asked to examine the developed
draft CRAL in terms of content validity (content, structure and criteria).

For that reason, expert opinion was consulted for the developed draft CRAL. Opinions of the
experts about the content, structure and criteria were obtained in accordance with the purpose and
scope of the study. For expert opinions, the following equation recommended by Miles-Huberman
(1994) was taken into account:

A t
Reliability = greemen

Agreement + Disagreement

It is considered reliable if the percentage of agreement obtained as a result of this calculation exceeds
70% (Miles-Huberman, 1994; Tavsancil & Aslan, 2001). The opinions of three experts (two in the field of
visual arts, one in the field of measurement and evaluation) were taken on the usefulness, the
comprehensibility of the criteria and the appropriate expression of the levels of the developed draft CRAL
and it was observed that the percentage of agreement between expert opinions was 90% in the first
round and 100% in the second round after making necessary corrections. Thus, the form was finalized
in line with expert opinions (Appendix 1).

The researchers took part as "participant observers" during the development of CLAR. In
participant observation, the researcher is involved in the life of a group, community or organization for
a long time to understand the habits and thoughts of people and to solve the social structure that holds
them together (Punch, 2014).

Findings Regarding the Construct Validity of Rubric

Exploratory factor analysis (EFA) was performed for the scores obtained from three raters regarding the
construct validity of the rubric. Analysis results showed that there is only one factor with eigenvalue
greater than 1 for each rater. In other words, the rubric was collected under a single factor in the scores
given by the raters to each sub-dimension of the rubric. These findings reveal that each sub-dimension
of the rubric measures a single common structure that is intended to be measured. Table 3 displays the
EFA results.

Table 3.
Exploratory factor analysis results

Factor Loads

Dimensions Rater Rater Rater Average Score
1 2 3
Knowledge and Perception Capacity 0,82 0,89 0,78 0,86
Ability to use digital tools 0,83 0,90 0,84 0,83
Design 0,79 0,77 0,86 0,85
Research and Working Approach 0,84 0,87 0,83 0,85
Self-Assessment 0,82 0,84 0,83 0,83
Eigenvalue 3,40 3,69 3,46 3,59

Variance explained 68,14 73,92 69,28 71,82
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Descriptive Statistics

In this section, firstly descriptive statistics of the scores obtained from CLAR are presented. Table 4
presents the results of the raters for each sub-dimension in the rubric.

Table 4.
Descriptive statistics regarding the scores obtained from CLAR
Dimensions Rater X Sx Min Max Skewness Kurtosis
Knowledge and P1 3,21 0,77 2 4 -0,393 -1,21
Perception P2 3,10 0,79 2 4 -0,196 -1,38
Capacity P3 3,18 0,76 2 4 -0,332 -1,19
Ability to use P1 3,07 0,78 2 4 -0,142 -1,33
digital tools P2 3,02 0,75 2 4 -0,44 -1,18
P3 3,02 0,71 2 4 -0,03 -0,96
Design P1 3,10 0,83 2 4 -0,20 -1,52
P2 3,00 0,80 2 4 0,00 -1,446
P3 3,07 0,78 2 4 -0,14 -1,33
Research and P1 3,39 0,63 2 4 -0,57 -0,54
Working P2 3,39 0,63 2 4 -0,57 -0,54
Approach P3 3,36 0,67 2 4 -0,60 -0,62
Self- P1 3,36 0,63 2 4 -0,48 -0,58
Assessment P2 3,36 0,63 2 4 -0,48 -0,58
P3 3,34 0,66 2 4 -0,52 -0,65
Total P1 16,15 3,02 10 20 -0,33 -0,90
P2 15,89 3,11 10 20 -0,21 -1,18
P3 16,00 3,00 11 20 -0,05 -1,38

While the lowest score that can be obtained from each sub-dimension of the rubric is "0", the highest
score is "4". In general, it is observed that students got high scores from both each sub-dimension and
the whole rubric. When the averages of the scores given by the raters in each sub-dimension are
examined, it can be said that they are close to each other. When the skewness-kurtosis values of the
scores are analyzed, it is seen that the scores show a slightly skewed distribution to the left. Table 5
presents the data regarding the correlation between raters.

Table 5.
Correlation Coefficient Between the Scores Given by the Three Raters
Rater 1 Rater 2 Rater 3
Rater 1 - 0,96* 0,92*
Rater 2 - 0,90*
Rater 3 -
*p<0,01

Table 5 ilustrates that the correlation coefficients between the scores given by the three raters for the
five sub-dimensions are between 0.90 and 0.96. There is a high and significant relationship between all
raters.
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Findings Regarding the Reliability of Rubric

In line with the purpose of the research, firstly the reliability analysis findings related to CTT, then the
analysis results related to the G Theory are presented below.

Classical test theory

In order to estimate the reliability of the scores obtained from CLAR, Cronbach's alpha internal
consistency coefficient, which is one of the methods based on KTK, and Kendall's W correspondence
coefficient were calculated. The Cronbach alpha coefficient was calculated by taking each rater's scores
for the students separately and on the average scores. Table 6 provides the obtained Cronbach alpha
coefficients.

Table 6.
Cronbach Alpha Reliability Coefficients
Rater Cronbach alfa
P1 0,87
P2 0,90
P3 0,88
Average score 0,90

As can be seen from Table 6, the internal consistency values calculated for each rater vary between 0.87
and 0.90. The Cronbach alpha reliability coefficient, calculated by taking the average of the points given
by the raters, was found to be 0.90. It can be said that the values obtained are in high reliability range
(Ozdamar, 1999). Then, the consistency between raters was analyzed with Kendall's W fit coefficient,
which is a non-parametric statistical technique. Table 7 shows the obtained results.

Table 7.

Kendall's W coefficient between raters calculated for total scores
Coefficient of concordance CLAR Total Score
Kendall's W 0,95*

*p<0,01

As Table 7 shows, according to the total CLAR scores, the coefficient of agreement between the three
raters was calculated as 0.95, and this value was found to be significant. This value shows that the
agreement between raters is high (Von Eye & Mun, 2005). This finding can be interpreted as raters show
high similarity in the ranking of individuals. The results obtained suggest that CLAR is sufficiently reliable,
but the Kendall's W coefficient alone was not considered sufficient for reliability. Therefore, findings are
supported by generalizability theory.

Generalizability theory

In coefficient of concordance approach, situations other than those caused by the difference between
rater scores as a source of error do not affect the result. In G theory, on the other hand, individual (in),
item (it), rater (r), individual-item interaction (inxit), individual-rater interaction (inxr), item-rater
interaction (itxr) and individual-item-rater interaction (inxitxr) are considered as sources of error. Table
8 provides the variance values obtained regarding the surface and conditions in the G theory analysis.
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Based on the data presented in the table, the reliability is interpreted by obtaining the G and Phi
coefficients.

Table 8.
Estimated Variance Components and Percentages (ANOVA table)
Source of Degree of Mean Square (ms) Variance Total variance
Variance Freedom (df) components percentage
estimation estimation
Individual (in) 37 5,32 0,32 56,20
Item (it) 4 0,11 -0,00 0,00
Rater (r) 2 3,88 0,02 2,70
inxit 148 0,60 0,10 17,00
inxr 74 0,12 -0,00 0,00
itxr 8 0,54 0,01 1,90
inxitxr, e 296 0,12 0,12 22,2

In Table 8, it is seen that the individual variance, within the variance components estimated for the first
three variables (individual, item, rater) explains 56.2% of the total variance. This is the highest value
among the main components, and having a high difference among students is a desired and expected
situation. A variance of 0% for the items indicates that the difficulty levels are the same. Likewise, the
variance value between raters is close to zero with 2.7%, and it is seen that it explains a very small part
of the total variance. This is also a desirable situation because a value close to zero can be interpreted as
having a very small variation between rater scores. The percentage of the variance related to the
individual-item (inxit) interaction within the total variance is 17%. This situation can be explained as the
difficulty level of the items varies according to the individuals. Another component is the variance
regarding the individual-rater (inxr) interaction. It is desirable to have this value by 0%. It shows that the
scores of the individuals do not change from rater to rater. The rate of change between raters in the
scores given to the items is 1.9%. Finally, the (inxitxr,e) individual-item-rater joint effect value is 22.2%.
This value being higher than expected suggests that there is an error source between the individual-item-
rater that is not systematic, which does not systematically affect the scores of the raters. This error can
be expressed as an error that cannot be controlled in research. As a result of the analyses, it was found
that the values of coefficients are quite high considering that G coefficient value calculated for 5 items,
4 raters, and 38 students being 0.89, and the value of the Phi coefficient being 0.88.

Table 9 shows the values for the G (Ep2) and Phi (D) coefficients estimated for the decision D
study scenarios arranged according to the cases where the numbers of raters are 2, 3, 4, 5 and 6 created
by increasing or decreasing the number of three raters.

Table 9.
G and Phi Coefficients According to the Scenarios Made by Increasing and Decreasing the Number of
Items and Raters with D Studies of the inxitxr Pattern

Number of Items

Number 2 3 5 7

of Raters Ep? () Ep? ) Ep? ) Ep? )
2 0,80 0,78 0,82 0,80 0,84 0,82 0,85 0,83
3 0,86 0,84 0,87 0,86 0,89 0,88 0,89 0,88
5 0,91 0,90 0,92 0,91 0,93 0,92 0,93 0,92
7 0,93 0,93 0,94 0,93 0,95 0,94 0,95 0,94
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Table 9 presents the G and Phi coefficients obtained by taking the number of individuals as 38 and
changing the number of items and raters. When the data are analyzed, it is seen that when the number
of items is kept constant and the number of raters is increased, the amount of increase in the coefficients
obtained is more than the amount of increase in the coefficients obtained when the number of raters is
kept constant and the number of items is increased. In the inxitxr design, it was found that the G
coefficient obtained by scoring 38 individuals in 5 items by three raters was 0.89 and the Phi coefficient
was 0.88. It is possible to increase the coefficients by increasing the number of raters, but considering
the usefulness of a measurement tool, it can be said that increasing the number of raters is not
economical in terms of labor and time.

DISCUSSION, CONCLUSION and SUGGESTIONS

Many of the most popular methods of assessing creativity rely heavily on human judgment. Generally,
professionals (for example, artists) or other experts are asked to judge creative work (Tarkman, 2018).
In assessing creativity, expert assessments are assumed to be the best possible assessment (Kaufman et
al.,, 2008). In this study, creativity was assessed by experts. This assessment benefited from the
possibilities of rubrics that were not made randomly.

Rubrics, one of the effective measurement tools, have been used in performance-based evaluations since
1990. When the studies on this subject are examined, it can be seen that rubrics are used in many stages
of the education (instructional design, evaluation, eliminating learning deficiencies, etc.) (Aktas & Alici,
2018; Arter, 2002; Brooks ve Miller, 2006; Celik, et al, 2014; Cirali Sarica & Kogak Usluel Dunbar, 2016;
Hall ve Salmon, 2003; Moskal ve Leydens, 2000; Oaklef, 2009; Oztiirk & Giidek, 2016; Parlak & Dogan,
2014; Sen & Karagiil, 2020; Yilmaz ve inceagag, 2017; Wolf ve Steven, 2007). Additionally, creativity is a
high-level mental process that includes skills such as flexibility and originality. Rubrics are also used to
evaluate high-level mental processes (Dogan et al., 2017). In this study, a multidimensional phenomenon
such as creativity is discussed within the scope of performance-based evaluation. Therefore, an analytical
rubric was developed in order to evaluate the artistic creativity that emerged through the designs
obtained by secondary school students using mobile design applications and the validity and reliability
evidence of the scoring key were presented. Developing students' creative thinking skills and their
relationship with technology is among the main objectives of both 21st century skills and education. The
CLAR we have developed is intended to measure these skills. As a result of the analysis, it was concluded
that CLAR (Creativity level analytical rubric) is a reliable and valid measurement tool.

In CLAR, there are five criteria to measure the artistic creativity that emerges through the products
obtained by students using mobile design applications. Findings based on expert opinion have shown
that the criteria and the explanations regarding the criteria in the CLAR are sufficient and appropriate to
evaluate the artistic creativity of the students. The consistency between the opinions of the experts has
formed the proof of the content validity of the developed CLAR. Inter-rater agreement and reliability
coefficient were calculated through the Kendall's W coefficient. The values obtained by scoring the CRAL
showed that the inter-rater reliability in the criteria of the developed CRAL was high. According to these
findings, it can be said that CRAL is not sufficient enough to completely eliminate the disagreements
between raters. In respect to this, Bikmaz Bilgen and Dogan (2017), stated that analytical rubric gives
more objective results among raters, enables more consistent scoring, therefore it is more reliable.

According to the results of the research conducted by Tiirkman (2018), having more referees ensures
higher inter-rater reliability values. Regarding this issue, Arslan Mancar (2019) stated in her study that
by increasing the number of sub-dimensions and raters in the analytical rubric, the reliability of the
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ratings made will increase. Increasing the number of experts is critical because researchers working with
few experts to assess the creativity of products have found that using a small number of experts results
in low inter-rater reliability values (Kaufman & Sternberg, 2010 as cited in Tirkman, 2018). This study
also found a similar result in D study.

Researchers studying on creativity share the same opinion that this issue is a complex phenomenon that
has no clear definition and boundaries. Regardless of its scope, the type of creativity studied has its own
limitations in assessment of creativity (Kanl, 2020). When the literature was reviewed, creativity was
generally considered as a psychological construct and evaluation scales were developed in this context.
An accepted scale for evaluating artistic creativity could not be found. It is accepted in the literature that
the best way to measure artistic creativity is the opinion of the experts (Kaufman et al., 2008). It is a well-
known fact that there is a need for generally accepted measurement tools or methods in this field. For
future research, it is recommended to increase the number of studies on developing tools that can
measure artistic creativity at all levels of education. CLAR, developed in this research, was prepared to
reflect the technical features of mobile design applications. In case of using another digital tool or
application, it is recommended for users to use CLAR by rearranging it according to the characteristics of
the tools to be used and testing it. Additionally, more reliable results can be obtained by increasing the
number of experts evaluating CLAR. In this study, a total of 16 behaviors expected from students were
expressed under 5 main headings. In a different study, these behaviors can also be scored separately and
compared with the results of this study.
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APPENDIX 1. Creativity Level Analytical Rubric (CLAR)

yonelik teknik ve
yontemleri
uygulamaz.

olusturmaya
yonelik teknik ve
yontemleri yeterli
derecede
uygulayamaz.

yontemlerden  ¢ok
azini bilir.

yontemlerden
birazini bilir.

olusturmaya
yonelik teknik ve
yoéntemleri bilir.

Olgiitler Zayif (Poor) Minimal (Minimal) | Yeterli (Sufficient) Ortalamanin Miikemmel Puan
tizerinde (Above | (Excellent)
0 1 2 Average)
4
3
Bilgi ve | Mobil tasarim | Mobil tasarim | Mobil tasarim | Mobil tasarim | Mobil tasarim
Algilama uygulamalari uygulamalari uygulamalarindan uygulamalarindan uygulamalarini
Kapasitesi konusunda hi¢ | konusunda vyeterli | ¢ok azini bilir. bazilarini bilir.
bilgisi yoktur. bilgiye sahip bilir.
degildir. Mobil tasarim | Mobil tasarim
Mobil tasarim uygulamalarini uygulamalarini Mobil tasarim
uygulamalan Mobil tasarim | kullanarak  tasarim | kullanarak tasarim | yygulamalarini
kullanarak tasarim | uygulamalari olusturmaya yonelik | olusturmaya kullanarak tasarim
olusturmaya kullanarak tasarim | teknik ve | yonelik teknik ve

Dijital araglari
kullanabilme

Tasarimin anlamini
glglendirmek igin
materyal ve teknigi
analiz etmez.

Teknige iliskin
problemlere ¢6zim
Uretmez ve ¢oziime
yo6nelik risk almaz.

Mobil tasarim
uygulamalarini
kullanmaz.

Mobil tasarim
uygulamalari ile
6zgin  tasarimlar
yapmaz.

Tasarimin anlamini
guglendirmek igin
materyal ve teknigi
analiz etmede
yeterli degildir.

Teknige iliskin
problemlere ¢6ziim
liretmede
zorlanmakta ve
¢6ziime yonelik risk
almamaktadir.

Mobil tasarim
uygulamalari
kullanamaz ve
uygulamada
sikintilar

yasamaktadir.

Mobil tasarim
uygulamalari ile
6zgin  tasarimlar
yapma konusunda

yeterli degildir.

Tasarimin  anlamini
glglendirmek  igin
materyal ve teknigi
nadiren analiz edip
kullanir.

Teknige iliskin
problemlere zorlukla
¢6zim Uretir,
nadiren risk alir.

Mobil tasarim
uygulamalarini
nadiren kullanir ve
uygulamada
sikintilar
yasamaktadir.

Mobil tasarim
uygulamalari ile
kismen 6zgiln

tasarimlar yapar.

Tasarimin anlamini
guglendirmek igin
materyal ve teknigi
analiz edip kullanir.

Teknige iliskin
problemlere bazen
¢6zum retir,
bazen risk alir.

Mobil tasarim
uygulamalarini
kullanir ve
uygulamada
nadiren  sikintilar
yasamaktadir.

Mobil tasarim
uygulamalari  ile
6zglin  tasarimlar
yapar.

Tasarimin
anlamini
guglendirmek igin
materyal ve

teknigi analiz edip
etkili bir bigimde
kullanir.

Teknige iliskin
problemlere
¢6zim Uretir,

gerektiginde risk
alr.

Mobil tasarim
uygulamalarini
kullanir ve

uygulamada sorun
yasamaz.

Mobil tasarim
uygulamalar ile
6zglun tasarimlar
yapar.

Tasarim

Gorsel tasarim oge

ve ilkeleri ile
duyussal nitelikleri
bir arada
kullanamaz.

Fikirlerini karsl
tarafa  yansitacak
sekilde  gelistirip,
gorsel bir dizen

olusturamaz.

Gorsel  butunluga
saglamak icin

Gorsel tasarim oge
ve ilkeleri ile
duyugsal nitelikleri
bir arada kullanma

konusunda  sikinti
yasar.

Fikirlerini karsi
tarafa  yansitacak
sekilde  gelistirip,
gorsel bir dlzen
olusturma
konusunda yeterli
degildir.

Gorsel tasarim oge
ve ilkeleri ile
duyussal  nitelikleri
bir arada kullanir.

Fikirlerini karsi tarafa

¢ok az vyansitacak
sekilde gelistirip,
gorsel bir dlzen
olusturur.

Gorsel butinltgu

saglamak igin ¢ok az
deneme yapar.

Gorsel tasarim oge
ve ilkeleri ile
duyugsal nitelikleri
etkili bir bicimde
kullanir.

Fikirlerini karsi
tarafa yansitacak
sekilde gelistirip,

gorsel bir dizen
olusturur.

Gorsel butinluga
saglamak icin

Gorsel tasarim 6ge
ve ilkeleri ile
duyugsal nitelikleri
alisilmadik ve etkili
bir bicimde
kullanir.

Fikirlerini karsi
tarafa yansitacak
sekilde gelistirip,
6zgin gorsel bir
dizen olusturur.
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deneme yapmaz ve

Mobil tasarim

denemeler yapar.

mobil tasarm | Ggrsel bitinlugi | uygulamalariile orta | Mobil tasarm | Garsel biitinligi
uygulamalari ile saglamak icin dlizeyde tasarimlar | uygulamalar ile saglamak icin
tasarim deneme yapmada | ©lusturur. tasarimlar sirekli denemeler
olusturamaz. ve mobil tasarim olusturur. yapar. Mobil
uygulamalari ile tasarim
tasarim olusturma uygulamalar ile
yeterli degildir. 6zgun, sira digi
tasarimlar
olusturur.
Arastirma Bilgi edinmede disa | Bilgi edinmede disa | Bilgi edinmede | Bilgi edinmede | Bilgi edinmede
¢alisma donuk, merakh ve | donuk, merakli ve | nadiren meraklh ve | bazen disa donik, | disa donuk,
yaklagimi arastirmaci tavir | arastirmaci tavir | arastirmaci tavir | merakli ve | merakh ve
sergilemez. sergilemeye sergiler. arastirmact  tawvir | arastirmaci  tavir
¢alismaz. sergiler. sergiler.
Kendisine  verilen Kendisine verilen
konu tizerine | Kendisine verilen | konu lzerine ayrintili | Kendisine verilen | Kendisine verilen
ayrintill disinmez, | konu Uzerine | dlustinme, sorunlara | konu tizerine | konu lizerine
farklh ¢ozimler | ayrintii  dustinme, | farkl ¢oztmler | dustnur. Bazen | ayrintili  dusundr.
aramaz ve alternatif | farkh ¢Ozlimler | arama, alternatif | farkh ¢oztimlerarar | Farkh  ¢ozimler
fikirler gelistirmez. arama ve alternatif | fikirler gelistirmede | ve alternatif fikirler | arar, alternatif
fikirler gelistirmede | nadiren isteklidir. gelistirir. fikirler gelistirir.
Fikirleri yeni istekli degildir.
yéntemlerle Fikirleri yeni | Fikirleri bazen yeni | Fikirleri yeni
birlestirmez. Fikirleri yeni | yontemlerle yoéntemlerle yoéntemlerle
Alsilmigin - disinda | yontemlerle birlestirme, birlestirir. birlestirir.
¢oziimler  bulmak | birlestiremez. alisiimigin diginda | Ahsilmisin  disinda | Alisilmisin disinda
icin risk almaz. Alisilmigin -~ disinda | ¢bzimler bulmada | ¢oziimler bulmak | ¢dziimler bulmak
¢ozimler  bulmak | nadiren risk alr. icin bazen risk alir. icin  gerektiginde
Ogrenme siirecine | i¢in  gerektiginde risk alir.
iligkin risk alamaz. Ogrenme  siirecine | Ogrenme siirecine
sorumluluklarini iliskin iliskin Ogrenme siirecine
kendisine  verilen | Ogrenme siirecine | sorumluluklarini sorumluluklarini iliskin
siire icerisinde | iligkin kendisine verilen | kendisine verilen | sorumluluklarini
eksiksiz yerine | sorumluluklarini sure icerisinde bazen | slre icerisinde | kendisine verilen
getirmez. kendisine  verilen | yerine getirir. | yerine getirir. | slre icerisinde
sure icerisinde | Zorluklar  karsinda | Zorluklar karsinda | eksiksiz yerine
Arkadaslarinin eksiksiz yerine | siklikla tereddit | tereddiit edebilir. getirir.  Zorluklar
calismalarina getiremez. Zorluklar | edebilir. karsinda yilmaz.
katkida bulunmaz. karsinda  cekimser Arkadaslarinin
kalir. Arkadaglarinin galismalarina Arkadaglarinin
galismalarina bazen katkida | ¢alismalarina
Arkadaslarinin nadiren katkida | bulunur. katkida bulunur.
calismalarina bulunur.
katkida bulunamaz.
0z Kendi tasarimi ve | Kendi tasarimi ve | Kendi tasarimini | Kendi  tasarimini | Kendi tasarimi ve
degerlendirme | teknik becerisi ile | teknik becerisi ile | /galismasini ve | /calismasini ve | teknik becerisi ile
ilgili  ¢ok yonlu | ilgili ¢ok yonlu | teknik becerisini | teknik  becerisini | ilgili ¢ok yonlu
elestirel bir tavir | elestirel bir tavir | birkag olgut | belli olgltler | elestirel bir tavir

sergilemez.

Ogrenme
eksikliklerini
¢ozlimlemez.

sergileyemez.

Ogrenme
eksikliklerini
yeterince
¢O6zimleyemez.

cercevesinde
degerlendirebilir.

Ogrenme
eksikliklerini
¢6ziimlemekte
zorlanir.

cergevesinde
degerlendirebilir.

Ogrenme
eksiklikleri
cercevesinde bazi
ihtiyaglarinin
farkindadir.

sergiler.

Ogrenme
eksiklikleri
cergevesinde
ihtiyaglarinin
farkindadir.
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APPENDIX 2. Examples of student work

- AL Y o > B

DADAIZMI OGRENINCE BEN !

Image 1_A. “At Eternity’s Gate” Vincent van Image 1_B. Work of student number 17
Gogh

onumuzi goremi

Image 2_A. “Impression, soleil levant” Claude  Image 2_B. Work of student number 30
Monet
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