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Abstract: This study aims to examine the effect of supporting science applications courses with digital stories 

on the scientific attitudes of 7
th

-grade students. In this study, a quasi-experimental design was used. The study 

was carried out in the 2020-2021 academic year, during the 7
th

-grade Science Applications course of a state 

secondary school affiliated to the Eskisehir Provincial Directorate of National Education. The study sample 

consisted of 93 students from four branches, 53 male and 40 female, taking the Science Applications course. 

The lessons were supported by digital stories in the experimental group during the implementation process, 

whereas the control group followed the current curriculum. The data collection process was completed in six 

weeks. The scientific attitude scale was applied in the first week of this six-week process as the pre-test. 12 

digital stories were used in the second, third, fourth, and fifth weeks. The scientific attitude scale was applied in 

the last week again as the post-test. Descriptive statistics and t-test for dependent and independent groups were 

used to analyze the quantitative data obtained from the Scientific Attitude Scale. A significant difference was 

found between the pre-test and post-test mean scores of experimental and control group students regarding their 

scientific attitudes, the pre-test-post-test related to the scientific attitudes of control group students, and the pre-

test-post-test mean scores of experimental group students' scientific attitudes. As a result of the statistical 

analysis, it was concluded that digital storytelling positively improved students' scientific attitudes in the applied 

group. 

 

Keywords: Digital storytelling, Scientific attitude, Science applications course 

 

 

Introduction 

 

In the 21
st
 century, the importance of qualified human resources is increasing day by day. Technological and 

scientific developments, which are constantly changing, play a significant role. The countries leading in 

technology and science have reformed their education systems to raise qualified individuals who can adapt to 

the current age requirements. For this reason, education is changing in line with the needs of the 21
st
 century and 

students' expectations. The skills expected from individuals in the 21
st
 century include collaborative working, 

information-media & technology literacy, communication & technology use skills, creative and critical thinking, 

problem-solving, producing, and learning to learn (ATC21S, 2019; ISTE, 2019; P21, 2019; OECD, 2019). On 

the other hand, the digital storytelling process meets most of the skills students should have in the 21
st
  century 

(Jakes, 2006, p. 1). Being creative, taking risks, using cutting-edge tools to communicate engagingly makes 

digital storytelling a process that genuinely reflects 21
st
-century learning (Jakes, 2006, p. 1). Digital storytelling 

is an innovative approach that combines creativity and technology, offering the opportunity to integrate teaching 

and learning into technology-rich environments (Smeda et. al., 2010. p. 6). 
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Digital Story 

 

What is a Digital Story? 

 

With their intercultural and international use from past to present, stories have been an effective tool in 

transmitting events that individuals have lived or designed. With the development of technology, stories that 

have shifted from oral transmission to written narrative have turned into digital story formats as digital 

technology is introduced into our lives. Digital storytelling is defined as follows: bringing together multimedia 

tools such as text, audio, and video of the determined subject (Robin, 2006, p. 709), presenting the subject 

aesthetically by including multimedia tools such as text, sound, image, and video through a computer (Chung, 

2006, pp. 35-36), and combining written, verbal, visual and animated symbols into short videos of 3 to 5 

minutes (Tatum, 2009, p. 7). To summarize, digital stories are short stories using visual, audio, audio-visual 

multimedia elements and created by combining text, images, voiceovers, video, and music around a specific 

theme, from a specific perspective. 

 

 

The Emergence of Digital Storytelling 

 

The starting point of digital storytelling is a series of workshops designed and conducted by Dana Atchley and 

Joe Lambert in the early 90s. In 1994, the San Francisco Digital Media Center was established with the 

participation of Nina Mullen. San Francisco Digital Media Center moved to Berkeley in 1998 and started to use 

the name Center for Digital Storytelling. Since 2015, the organization has continued to work under the name of 

StoryCenter (Story Center, 2018). 

 

 

Types of Digital Storytelling 

 

In digital storytelling, studies were initially carried out on personal storytelling, and with its widespread use, 

different genres emerged over time. Garrety (2008, p. 14) classified digital stories as traditional digital stories, 

didactic digital stories, project-based digital stories, social justice, and culture themed digital stories, and digital 

stories that reflect a person; Gregori-Signes and Pennock-Speck (2012, p. 3) divided them into two as social and 

educational digital stories; and Robin (2006, p. 710) classified them as personal, historical and instructive 

stories. 

 

 

The Elements of a Digital Story 

 

Seven elements that are accepted as a guide for starting digital story creation are expressed by Lambert (2010) 

as follows: A point of view, A dramatic question, Emotional content, The gift of your voice, The power of the 

soundtrack, Economy, Pacing. 

 

 

Digital Story Making Process 

 

The digital story preparation process must be planned correctly for the created story to reach its purpose and 

goal. Different researchers have expressed this process in different stages (Barrett, 2009; Jakes et. al., 2005; 

Kearney, 2011; Lambert, 2010; Lasica, 2006; Morra, 2013; Robin et. al., 2012; Robin, 2014; Tolisano, 2008). 

Robin (2014) described the digital story creation process as seven stages: writing a story script, creating a 

flowchart, researching images, sounding the story, preparing the digital story, evaluating the digital story, and 

publishing the digital story. 

 

Various technological tools and software form an essential part of the story creation process in bringing the 

digital story to life. The transformation of stories into digital story formats and the design of how they will look 

and be heard is possible with technological tools and software. 

 

Robin grouped technological tools & software that can add and combine elements such as text, picture, music, 

and sound in creating a digital story under three main categories (2016, pp. 25-26). These are; Software used in 

desktops and laptops (Microsoft Photo Story 3, OpenShot Video Editor, Imovie, Scratch), software used in the 
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web environment (Animoto, Wevideo, ToonDoo, StoryBird, GoAnimate), and software used in smartphones 

and tablets ( iMovie for iPad, Story Creator, Kids Story Builder). 

 

There are national (Büyükcengiz, 2017; Çiçek, 2018; Demirer, 2013; Kahraman, 2013; Karataş et. al., 2016; 

Kotluk et. al., 2015; Toprak, 2019; Torun, 2016; Ulum, 2017; Ulum et. al., 2018; Ulusoy, 2019) and 

international (Hung et. al., 2012; Kim, 2019; Robin, 2007; Titus, 2012) studies in the literature discussing 

different aspects of digital storytelling in science courses. Kim (2019) investigated the effects of digital 

storytelling on the motivation and scientific attitudes of 5
th

-grade students towards science courses and reported 

that digital storytelling had a statistically significant effect on their motivation and scientific attitudes towards 

science learning. In addition, the digital story had a positive effect on students' discovery of scientific principles. 

Büyükcengiz (2017) also stated that digital storytelling contributes positively to the achievement and attitudes of 

students in secondary school science courses and lets them develop positive attitudes towards the course. 

 

The review of the studies showed no study addressing the effect of digital story applications on the scientific 

attitudes of 7
th

-grade students in the science applications course. The study is thought to be a source for future 

researches to be carried out in this field. 

 

 

Scientific Attitude 

 

Attitude is the behavior of individuals in the face of any situation (İnceoğlu, 2010. p. 7). It is a directive 

tendency that is the primary determinant of an individual's feelings, thoughts, and behaviors. They are the 

tendencies emerging with learning; they reveal behaviors that cannot be seen directly but can be observed and 

examined (Şimşek et. al. 2013, pp. 133-134). 

 

On the other hand, scientific attitude is defined as the individual's ability to find solutions and interpret the 

problems they encounter by supporting them with logical data from an objective point of view. In short, 

scientific attitude is investigative thoughts and behaviors that facilitate transferring the competencies in research 

to experience (Başaran, 1978; Jayasree et. al., 1999). According to Başaran (1988, p. 300), individuals with a 

scientific attitude are willing to identify and solve the situation or problem they face; they design various ways 

to solve it, begin to question these ways, and evaluate the result. The scientific attitudes and behaviors that 

individuals should possess are, being open-minded, logical, and skeptical, being objective in thoughts and 

observations, making decisions based on evidence, and being patient in their studies (Karasar, 2014, p. 48). 

 

Regarding the studies on scientific attitude in the literature, the ones in science teaching and learning were 

carried out with students at different education levels (Çanak, 2017; Demirbaş et. al., 2008; Demirbaş et. al., 

2011; Gültekin, 2019; Kılıç, 2011; Moore et. al., 1997; Pearson, 1993; Pitafi et. al., 2012; Click, 2021). The 

studies addressing the subjects similar to this study are as follows: Demirbaş et. al. (2008) investigated the effect 

of social learning theory on the development of scientific attitudes. They showed that employing social learning 

theory-based activities in teaching the lesson increased students’ scientific attitudes. Çanak (2017) investigated 

the effect of science applications courses on the scientific attitudes of secondary school students and reported a 

significant and strong difference in the scientific attitudes of the students at the end of eight weeks. 

 

In our era where technology is developing rapidly, education methods are carried out with technical support. 

Along with the 2018 curriculum, eight key competencies are mentioned in the Turkish Qualifications 

Framework; competency in science/technology and digital competence are two of them. Digital competence 

means the critical use of information and communication technologies necessary in daily life and business life 

(MoNE, 2018, p. 6). Ferrari et. al. (2012, p. 84) defined digital competence as awareness in tasks such as 

solving problems, communicating, taking responsibility, and sharing information while using information and 

communication technologies. According to the constructivist teaching approach and the eight key competencies 

in the Turkish Qualifications Framework, using technology in teaching environments provides students with an 

enriched learning environment. The digital story is one of these methods contributing to it. 

 

The literature review revealed that the studies on the use of the digital story in the science applications course 

(Valkanova et. al., 2007) and the studies investigating the effects on the scientific attitudes of the students (Kim, 

2019) are insufficient. Funny and exciting stories can positively contribute to science learning (Rowcliffe, 

2004). Scientific theories and concepts may become more meaningful with concrete examples and facilitate 

students' understanding (Abrahamson, 1998; Klassen, 2006; Weber, 1990). In addition, scientific stories cause 

students to develop positive attitudes towards science and science learning (Avraamidou et. al., 2009; Sadler, 
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2009). The digital stories included in this study tell real-life stories of scientists and scientific studies. In 

addition, the digital stories discussed in the study emphasized what science is, how scientific knowledge is 

produced, and how scientists work. These emphases are made through the characters used in the digital stories. 

Digital stories help today's youth, who was born and raised with technology, in learning. So, in this study, the 

effect of digital stories, which is a technological tool, on scientific attitude is discussed. The difference of the 

study is revealing the effect of science applications courses supported by digital stories on 7
th

-grade students' 

scientific attitudes. This study will show the necessity and benefits of digital stories for science applications 

courses and students, contributing to the literature on this subject. 

 

 

Purpose of the study 

 

This study aims to examine the effect of science applications courses supported by digital stories on the 

scientific attitudes of 7
th

-grade students and their views on the nature of science. For this purpose, the following 

questions were addressed: 

 

 Is there a significant difference between pre-test scores of experimental and control group students? 

 Is there a significant difference between pre-test and post-test scores of control group students? 

 Is there a significant difference between pre-test and post-test scores of experimental group students? 

 Is there a significant difference between post-test scores of experimental and control group students? 

 

 

Method 

 

Research Model 

 

An experimental design was used in this study, in which the effect of digital story-supported science 

applications courses on the scientific attitudes of 7
th

-grade students was examined. Experimental designs aim to 

test the cause-effect relationship between variables (Fraenkel et. al., 2006, p. 261). In this study, a quasi-

experimental design with a pre-test-post-test control group was used. The quasi-experimental design is preferred 

when it is impossible to control all variables (Cohen et. al., 2007, p. 275). Therefore, it is frequently preferred in 

the field of education. 

 

 

Study Group 

 

After obtaining the necessary permissions, this study was carried out in the 2020-2021 academic year, in the 7
th

-

grade science applications course of a state secondary school affiliated to the Eskişehir Provincial Directorate of 

National Education. The determination of control and experimental groups was based on the guidance of the 

classroom teacher. Four branches with similar characteristics were selected from fourteen branches. The 2019-

2020 science course grades of these four branches were equal, and their attitudes towards science applications 

were similar. Besides, the same teacher teaches the science applications course of the four branches. The data of 

93 students, 53 boys and 40 girls, were evaluated in the study. The independent groups t-test results of the 6
th

-

grade science passing grades, used to determine the experimental and control groups, are given in Table 1. 

 

Table 1. Comparison of students' passing grades 

Group n X̄ SD t sd p 

Experimental 

Control 

46 

47 

94.5435 

94.5460 

5.76 

4.75 
0.002 91 0.998 

 

There is no statistically significant difference between the t-test results of 6
th

-grade science course passing 

grades of experimental and control group students (t=0.002; p>.05). There is no significant difference between 

the average scores of the students regarding the 6th-grade science course passing grades. Therefore, students' 

readiness levels in the experimental and control groups were similar before the experiment. 7/A and 7/I classes 

were randomly selected to form the control group, and 7/H and 7/M classes to form the experimental group. 

 

 

Data Collection Tools 
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Scientific Attitude Scale (SAS) 

 

In the study, the Scientific Attitude Scale developed by Moore et. al. (1997) and adapted into Turkish by 

Demirbaş et. al. (2006) was used to investigate the effect of digital stories on students' scientific attitudes. The 

scale's original consisted of 60 items, but it was reduced to 40 items while adapting to Turkish. The 40 items in 

the scale are structured to explain the nature of science, how scientists work, and how students feel about 

science. The scale consists of 40 items of 5-point Likert type (20 positive, 20 negative). In addition, it is divided 

into six subscales. Five subscales are about the nature of science and how scientists work; one subscale includes 

items about how students feel about science. The answers given by the students are scored as "Strongly Agree-

5", "Agree-4", "Neither Agree, Nor Disagree-3", "Disagree-2", and "Strongly Disagree-1". Therefore, the 

highest and lowest score obtained from the scale varies between 200-40. The reliability coefficient of the scale 

was calculated as 0.76. In this study, the reliability coefficient was 0.54 for the pre-test and 0.69 for the post-

test. 

 

In addition, in line with the expert opinion, the researcher preferred to use the expression "Scientist" in the scale 

instead of "Man of Science"; "Neither Agree nor Disagree" was preferred instead of "I am undecided" in the 

agreement level to the items. 

 

 

Data Collection 

 

Digital stories to be used in the lessons and the link of the data collection tools were sent to the teacher by e-

mail before implementation. At the beginning of the implementation process, the students were explained that 

this study was for research purposes. At the same time, they were also informed that this study would not affect 

their grades and their personal information would be kept confidential. Every stage of the implementation 

process was carried out in the online distance education process over the digital education platform. Pre-test and 

post-test were prepared electronically, and students were requested to fill them. 

 

The study started in the fall semester of 2020-2021 academic year, with the 7
th

-grade students of a secondary 

school in Eskişehir. Experimental and control groups were randomly assigned from equivalent groups 

(determined regarding 6
th

-grade science course passing grades and the guidance received from the course 

teacher). After performing the pre-test in both experimental and control groups, the implementation was started. 

After the four-week application, the post-test was applied to both groups. 

 

 

Implementation 

 

The study was carried out with 7
th

-grade students of a secondary school located at the city center of Eskişehir in 

the fall semester of the 2020-2021 academic year. The classes with similar academic achievement levels in 

science courses were selected as the study group and randomly assigned as experimental and control groups. In 

the study, digital stories prepared by science teacher candidates within the scope of another scientific research 

project for the Special Teaching Methods II Course were used (Seckin Kapucu et. al., 2020). These stories were 

examined by field education experts (science education and educational technology experts) in terms of the 

characteristics of scientific knowledge and creating digital stories. The study was carried out by the teacher of 

the course with the participation of the researcher. Every implementation stage was carried out by the teacher, 

researcher, and students as online distance education over the digital education platform. Before starting the 

implementation, the students in the experimental and control groups were informed that the study would not 

affect their grades, their names would be kept confidential, and the study was conducted for research purposes. 

The implementation was completed in a total of eight course-hour in four weeks, covering two course hours 

each week. The application took two course hours (30+30=60 minutes) per week. Digital story applications 

were made in the first hour, and the activities related to the current course program were carried out in the 

second. 

 

The implementation was carried out with 46 students, 28 boys, and 18 girls, in the experimental group. A total 

of 12 digital stories were used, as three digital stories each week. These digital stories talked about striking 

examples of the scientists' life stories who worked on the subjects included in the secondary school science 

curriculum (solar system and beyond, cell and divisions, force and energy, pure matter and mixtures, the 

interaction of light with matter and electrical circuits units). The data collection process was completed in six 

weeks. SAS was applied to the experimental group as a pre-test in the first week. Digital stories were used in the 
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second, third, fourth, and fifth weeks. SAS has been applied again as a post-test in the last week, and the study 

data were collected. 

 

On the other hand, SAS was applied as a pre-test and post-test in the first and last week of the six-week period 

in the control group; no other action was taken. The science applications course was taught to 47 students, 25 

boys and 22 girls, following the current curriculum. The same teacher carried out the lessons in the experimental 

and control groups. While using digital stories in the experimental group, control group students were informed 

about important scientists (Neil Armstrong, Ali Kuşçu, Yuri Gagarin, Hans Lippershey, Galileo, Robert Hook) 

mentioned in the units of space, cell, mitosis, meiosis, work, energy conservation, and friction and related 

questions were answered. Brief information is given about one of the 12 digital stories used in the experimental 

group below. A section from Edwin Powel Hubble's Digital Storyboard, the second digital story named “The 

Man who Expanded the Universe,” is shown in Table 2. 

 

Digital story 2: This digital story talks about the astronomer Edwin Hubble. It includes the topics of universe 

and galaxy, Hubble's work on the light spectrum, and the Hubble-Humason Law. In addition, the nebula and 

galaxy pictures displayed by Hubble are also included. The story lasts 03.31 minutes. 

 

Table 2. Digital storyboard of "The man who expanded the universe." 

Scene Text 

 

Character 3: The man who expanded the universe 

 

Character 2: Ever since humankind began to contemplate 

the universe's structure, it has generated ideas about its 

dimensions. However, an American astronomer would 

solve the riddle of the possible limits of the universe. 

 

Character 3: The name of this American astronomer is 

Edwin Hubble. He was born in the USA in 1889. Hubble 

has had an affinity for the sky since he was young. 

 

Character 2: Hubble graduated from the University of 

Chicago with a Bachelor of Science. 

 

Character 3: He studied law at Oxford University in 

England. He worked as a lawyer for a while and then 

started studying on the sky. 

 

Character 2: At Hale Observatory in California, he tried to 

solve the mystery of the universe and proved many issues 

that scientists before him could not explain. 

 

 

Character 3: Most astronomers thought that the universe 

consisted of solely the Milky Way galaxy. Hubble saw a 

constellation and concluded that it was in another galaxy 

because it was so far away. He proved that the Andromeda 

Galaxy is another galaxy, so there are other galaxies 

besides ours. 
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Character 2: With his friend Humason, they explained the 

speed of galaxies, and they introduced the famous Hubble-

Humason Law. They came up with the theory that the 

universe is expanding. 

 

Character 3: Hubble has also worked on the light 

spectrum. He realized that for a redshift to occur, the stars 

should be moving away from us. 

 

 

Data Analysis 

 

In the study, SAS was applied as a pre-test and post-test to determine the effect of supporting science 

applications courses with digital stories on the scientific attitudes of the students. SPSS 20 was used in the 

analysis of the data obtained from SAS. Descriptive analysis was used to calculate the frequency, arithmetic 

mean, minimum and maximum, standard deviation, skewness and kurtosis, and Kolmogorov-Smirnov normality 

values of the data obtained from the experimental and control groups. 

 

First of all, the normality of the data was checked. Usually, the Shapiro Wilk test is used in groups with less 

than 29 students, and the Kolmogorov-Smirnov test is used in groups with more participants (Kalaycı, 2008, p. 

13). Since the number of students in the study group was over 29, the Kolmogorov-Smirnov normality test was 

employed in this study. As the data showed normal distribution, dependent groups' t-test and independent 

groups' t-test were used to determine whether the difference between the pre-test and post-test results is 

significant or not. For significant differences, eta squared (η2) was calculated to determine the effect of the 

independent variable on the dependent variable. The coefficients were interpreted as follows; 0.01 - small effect 

size, 0.06 - medium effect size, and 0.14 - large effect size (Cohen, 1988, p. 25). 

 

 

Internal and External Validity of the Study 

 

The factors that affect internal and external validity and the measures taken are explained below. Regarding 

internal validity, pre-experimental measurement factors were minimized with the following measures: selecting 

the students who form the study group among those who take 7
th

-grade science applications course, selection of 

students of the same age and grade level, the maturation of the participants after six-week study, the use of the 

same measurement tool in both groups, the performance of the implementation by the course teacher, leaving 

four weeks between pre-test and post-test applications, which is considered to be sufficient to prevent the recall 

of pre-test items. 

 

Regarding the factors affecting external validity, the effect of variable interaction is minimized with the 

following measures: the sample of the study consists of 93 participants (sampling effect), no information (tests 

to be applied and experimental conditions) was given to the participants about the experimental process 

(expectation effect),  and the same measurement tool was applied as pre-test and post-test to the experimental 

and control groups (pre-test experimental variable interaction effect).  

 

 

Findings 

 

Descriptive Statistics 

 

The mean score, standard deviation, Skewness&Kurtosis values, and Kolmogorov-Smirnow normality test 

results obtained from the experimental and control group students by applying SAS as pre-test and post-test are 

given in Table 3. Experimental and control groups' pre-test and post-test scores show normal distribution 

regarding skewness, kurtosis, and Kolmogorov-Smirnov values (p>.05). It can be said that the mean score of 

experimental group students (X̄ = 148,934) and control group students (X̄ = 147,234) were similar before the 

implementation (Table 3). 
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Table 3. Descriptive statistics obtained from SAS 

Tests Groups N X̄ SD Skewness Kurtosis 
Kolmogorov-

Smirnow 

Pre 
Experimental 46 148.934 10.339 -.240 -.226 .200 

Control 47 147.234 8.369 -.390 -.278 .193 

Post 
Experimental 46 151.021 9.212 .580 -.236 .200 

Control 47 144.702 12.529 -.510 -.365 .200 

 

 

Findings of the First Sub-Problem of the Study 

 

Pre-test scores of the students in the experimental and control groups were examined to answer the sub-problem 

"Is there a significant difference between pre-test scores of experimental and control group students?" Since pre-

test scores showed normal distribution, independent groups t-test was applied to determine whether the mean 

scores differed. The results are given in Table 4. 

 

Table 4. Analysis results of experimental and control groups' pre-test scores 

Group X̄ SD t sd p 

Experiemntal 148.934 10.339 
-.873 91 .385 

Control 147.234 8.369 

 

Regarding Table 4, there is no statistically significant difference between experimental and control group 

students' pre-test scores (t=-.873; p>.05). As there is no significant difference between SAS pre-test scores, it 

was concluded that the control and experimental groups were similar. Accordingly, it can be said that the sample 

was divided into two equivalent groups before the implementation. The lack of difference between experimental 

and control groups' pre-test scores is an expected positive finding since the study groups were divided into 

similar groups. 

 

 

Findings of the Second Sub-Problem of the Study 

 

Pre-test and post-test scores of the students in the control group were examined to answer the sub-problem "Is 

there a significant difference between pre-test and post-test scores of control group students." Since the scores of 

both tests showed normal distribution, dependent groups t-test was applied to determine whether the mean 

scores differed. The results are given in Table 5. 

 

Table 5. Analysis results of control groups' pre-test and post-test scores 

Test X̄ SD t sd p 

Pre-test 147.234 8.369 
1.564 46 .125 

Post-test 144.702 12.529 

 

There is a slight decrease in the post-test scores of control group students. However, test results show that this 

decrease is not statistically significant (t=1.564; p>.05) (Table 5). 

 

 

Findings of the Third Sub-Problem of the Study 

 

Pre-test and post-test scores of the students in the experimental group were examined to answer the sub-problem 

"Is there a significant difference between pre-test and post-test scores of experimental group students." Since the 

scores of both tests showed normal distribution, dependent groups t-test was applied to determine whether the 

mean scores differed. The results are given in Table 6. 

 

Table 6. Analysis results of experimental groups' pre-test and post-test scores 

Test X̄ SD t sd p 

Pre-test 148.934 10.339 
-1.572 45 .123 

Post-test 151.021 9.212 

 

Although there is no statistically significant difference between the pre-test and post-test scores of experimental 

group students (t=-1.572; p>.05), there is an increase in the post-test score (Table 6). 
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Findings of the Fourth Sub-Problem of the Study 

 

Post-test scores of the students in the experimental and control groups were examined to answer the sub-

problem "Is there a significant difference between post-test scores of experimental and control group students?" 

Since post-test scores showed normal distribution, independent groups t-test was applied to determine whether 

the mean scores differed. The results are given in Table 7. 

 

Table 7. Analysis results of experimental and control groups’ post-test scores 

Group X̄ SD t sd p η2 

Experiemntal 151.021 9.212 
-2.766 91 .007 .077 

Control 144.702 12.529 

 

Table 7 shows that the post-test score of the experimental group is higher than the control group. There is a 

statistically significant difference between experimental and control group students’ post-test scores (t=-2.766; 

p<.05). The effect size of the difference is 0.077, implying a moderate effect (Cohen, 1988, p. 25). As a result, a 

significant difference with a moderate effect size was found. 

 

 

Results 
 

Regarding the results of the sub-problems, there is no significant difference between SAS pre-test scores of 

experimental and control group students in the first sub-problem. This finding shows that the experimental and 

control group students’ scientific attitudes were similar at the beginning of the study. 

 

In the second sub-problem, a decrease was observed in the control group’s post-test scores compared to the pre-

test. However, the difference between the scores was not significant. This finding shows that the instruction of 

the subjects according to the current curriculum did not cause a change in students’ scientific attitudes. 

 

In the third sub-problem, there was an increase between pre-test (148.934) and post-test (151.021) scores of 

experimental group students, but this difference was not statistically significant. According to this result, digital 

story-supported science application courses affected students' scientific attitudes positively. However, pre-test 

and post-test scores of the experimental group students did not differ significantly, showing that digital story 

applications do not have a statistically significant positive or negative effect on scientific attitude levels. 

 

In the fourth sub-problem, a significant difference was observed between experimental and control group 

students’ post-test scores in favor of the experimental group. This significant difference shows that digital story 

applications in science applications course significantly affect students' scientific attitudes. In addition, 

supporting science applications courses with digital storytelling was more effective on scientific attitude than 

instructing it by adhering to the current curriculum. According to the calculated eta square effect sizes, 

approximately 8% of the observed variance of students' scientific attitude scores was related to digital 

storytelling. 

 

 

Conclusion  
 

The role of digital technology applications and tools in our daily life has become increasingly important day by 

day. Digital technologies can be defined as all kinds of hardware and software devices that facilitate 

communication, access, transmission, and storage of information in the digital environment (Mercader et. al., 

2020, p.1). Digital technologies are of vital importance in our lives and many organizations, such as educational 

institutions. Digital technology provides flexible, ubiquitous, on-demand, and online access in education, 

especially in this challenging period. The pandemic has re-emphasized the importance of digital technologies in 

our lives, increasing the use of technology-mediated environments. This situation requires us to make radical 

changes in our education and training systems. The transition to online and digital education formats, distance 

education, and learning processes became critical. The competencies and skills expected from the learners and 

teachers have changed due to the developments in technology. Digital storytelling is thought to be one of the 

methods that will enrich the learning environments of 21
st
-century students and contribute to the development of 

the educational process with digital technology. 
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In the current study, post-test scores of the control group students showed a slight decrease compared to the pre-

test scores, but this decrease was not significant. It was concluded that the instruction of the science applications 

course according to the current curriculum and with the traditional method did not affect students’ scientific 

attitudes. Similarly, Baran (2013), Emren et. al. (2019), and Mutlu (2012) concluded that traditional methods 

did not cause any change in students' scientific attitudes. 

 

Considering that both environmental and individual factors are influential in the development of scientific 

attitude, the use of the existing potential of people, institutions, and opportunities that constitute an individual’s 

environment will encourage them to do science and help them to look at what is happening around them from 

the lenses of science (Şan et. al., 2013, p. 438). The change in students’ environmental factors that occurred with 

the pandemic may have prevented control group students’ scientific attitudes from increasing. Regarding the 

difference between experimental group students' pre-test and post-test scores, it can be said that supporting 

science applications courses with digital storytelling positively affected students’ scientific attitudes. However, 

it did not cause a statistical difference. It is thought that total score analyzes were insufficient to explain the 

reasons underlying this result, and a more detailed analysis of the sub-dimensions may be more meaningful. 

 

Finally, the review of post-test total scores of experimental and control group students showed a significant 

difference in favor of the experimental group. This difference arose from the decrease in the post-test scores of 

control group students and the increase in the post-test scores of experimental group students. Similarly, Kim 

(2019) found that digital storytelling had a statistically significant effect on students' scientific attitudes. This 

study’s conclusion that digital storytelling positively affects students' scientific attitudes overlaps with the 

literature. 

 

In this study, the implemented digital stories had a positive effect on the scientific attitudes of the students. 

Regarding the studies in the related literature, many studies concluded that digital storytelling affects students' 

attitudes positively (Bilen et. al., 2019; Demirer, 2013; Dinçer, 2019; Hung et. al., 2012; Yang et. al. 2012; 

Yoon, 2013). However, the number of studies in the literature investigating the relationship between digital 

stories and scientific attitude is very deficient (Kim, 2019). The literature includes some studies concluding that 

STEM applications (Admawati et. al., 2018; Setiawaty et al., 2018) and science applications courses (Çanak, 

2017; Öner, 2015) improve students' scientific attitudes. In line with the findings obtained from the current 

study, digital story application is thought to improve the scientific attitude. 

 

The study's limitations can be outlined as follows: it is limited to the science applications course opened in the 

fall semester of the 2020-2021 academic year, with experimental and control groups from 7
th

-grade students of a 

state secondary school in Eskişehir province Odunpazarı district. It is limited to the Scientific Attitude Scale 

(SAS) and digital stories used in the study. 

 

 

Recommendations 
 

Based on the results obtained from the study and the researcher's experiences, the following suggestions are 

submitted to be beneficial for the researchers in future studies on digital storytelling. 

 

 There was no significant difference between the pre-test and post-test scientific attitudes scores of 

control group students. It is recommended to review existing programs for improving scientific attitude. 

 There was a significant difference between the post-test scores of experimental and control group 

students. In this study, the digital story application process was carried out in a total of eight lesson hours in four 

weeks, using two lesson hours a week. The effect of the application may further be analyzed by extending this 

process. 

 In this study, twelve digital stories involving the units of the solar system and beyond, cell and 

divisions, force and energy, pure matter and mixtures, the interaction of light with matter, and electrical circuits 

were prepared and used on 7
th
-grade students. Different digital stories can be prepared for different units and 

applied at different grade levels. Studies examining the effects of digital stories in different courses, at different 

grades, and with different variables can be conducted. 
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