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Abstract

In this study, four computer-based reading texts with text related static and animated visuals
and background sounds were created with a visual programming language by the researchers
for fourth grade students. These texts included before-reading, during-reading and after-
reading activities. The purpose was to see the effect of these computer-based reading texts on
students’ reading comprehension. In an experimental research design, elementary school fourth
grade students (n = 60) were randomly assigned to either computer-based reading (n = 31)
or traditional reading (1 = 29) environment. The groups completed a pretest, before-reading,
during-reading and after-reading activities and then a posttest. The research has been completed
in a six-week period: the pretest in the first week, the four texts in the following four weeks, and
the posttest in the sixth week respectively. The results indicated that the computer-based group
had significantly better posttest scores than the traditional group had and had significantly better
improvement from pretest to posttest. However, there was no significant difference between
students’ reading comprehension results from pretest to posttest in the traditional group. As a
result, presenting students with multimedia-supported reading activities had a positive effect
on their reading comprehension. Thus, we recommend teachers to use visually-supported
computer-based reading texts to improve students’ reading comprehension.

Keywords: Reading Comprehension; Elementary Education; Fourth Graders; Computer-
Based Reading; Animated Visuals

Resumen

Enun disefio experimental de investigacion, estudiantes de cuarto grado (n=60) fueron asignados
aleatoriamente a textos diseflados en computador o a condiciones de lectura tradicionales. Los
grupos completaron actividades de pre-lectura, lectura y lectura posterior en computador o en
formato tradicional respectivamente. Los textos disefiados en computados inclufan elementos
visuales estdticos o animados y sonidos de fondo. En cada grupo se complet6 una prueba
previa, cuatro textos de lectura y una prueba posterior en un periodo de seis semanas asi: la
prueba previa en la primera semana, los cuatro textos en las siguientes cuatro semanas y la
prueba posterior en la sexta semana. Los resultados mostraron que, aunque no se hallé una
diferencia significativa entre los resultados de la prueba previa del grupo, el grupo asignado a
los textos diseniados por computador obtuvo mejores resultados en la prueba posterior que el
grupo tradicional. Ademas, los estudiantes de cuarto grado, en el grupo de los textos disefiados
por computados, mejor6 significativamente su comprension de lectura. No obstante, no hubo
una diferencia significativa entre los resultados de comprension de lectura de la prueba previa
a la prueba posterior en el grupo tradicional. Como resultado, el presentar a los estudiantes
actividades de lectura con apoyo multimedia tiene un impacto positivo en la comprension de
lectura. Por lo tanto, se recomienda a los profesores textos de lectura individuales y textos de
lectura basados en computadora con soporte visual para mejorar la comprension de lectura de
los estudiantes.

Palabras clave: comprension de lectura; educacion primaria; estudiantes de cuarto grado;
textos diselados en computador; elementos visuales animados.
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Resumo

Em um desenho experimental de pesquisa, estudantes de quinto ano (n=60) foram designados
aleatoriamente a textos desenhados em computador ou a condigdes de leitura tradicionais. Os
grupos completaram atividades de pré-leitura, leitura e leitura posterior em computador ou
em formato tradicional respectivamente. Os textos desenhados em computadores incluiam
elementos visuais estaticos ou animados e sons de fundo. Em cada grupo se completou uma
prova prévia, quatro textos de leitura e uma prova posterior em um periodo de seis semanas
assim: a prova prévia na primeira semana, os quatro textos nas seguintes quatro semanas e a
prova posterior na sexta semana. Os resultados mostraram que, mesmo que nio se encontrou
uma diferenca significativa entre os resultados da prova prévia do grupo, o grupo designado
aos textos desenhados por computador obteve melhores resultados na prova posterior que o
grupo tradicional. Além do mais, os estudantes de quinto ano, no grupo dos textos desenhados
por computadores, melhoraram significativamente a sua compreensdo de leitura. Embora isso,
ndo houve uma diferenca significativa entre os resultados de compreensio de leitura da prova
prévia a prova posterior no grupo tradicional. Como resultado, o apresentar aos estudantes
atividades de leitura com apoio multimidia tem um impacto positivo na compreenséo de leitura.
Portanto, recomenda-se aos professores textos de leitura individuais e textos de leitura baseados
em computador com suporte visual para melhorar a compreenséo de leitura dos estudantes.

Palavras chave: compreensio de leitura; educagdo primadria; estudantes de quinto ano;
textos desenhados em computador; elementos visuais animados.
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Introduction

ext is extensively used as an important medium in most academic subjects

(Soemer & Schiefele, 2018). Thus, reading comprehension is a topic in

educational research studies. Oz (2006) defines reading as grasping and

vocalizing the meaning of words while the eyes move along reading lines
and see the shapes of words. Karadag and Yurdakal (2016) claim that reading activity
includes interpretation and evaluation of what the eyes perceive, which creates a
complicated structure. Sever (2011) argues that reading is not a one-dimensional basic
process, on the contrary, it is a development process consisting of cognitive, sensory
and psychomotor skills.

According to Keskinkili¢ and Keskinkili¢ (2007), students’ reading habits and
reading skill especially improve during their elementary education. Additionally, the
development of reading skill is important for students to develop their identity and
build healthy relationships with the society they live in. In elementary school, there is
a great emphasis on reading comprehension as being an important skill in both society
and academic achievement (Soemer & Schiefele, 2018). An adequate development
of reading comprehension leads to enjoyment of academic success and this skill
influences students’ academic performance in the long term (Bagar & Giirbiiz, 2017).
Moreover, it is essential that students, especially in elementary school, develop their
reading skills, in order to be successful in all content areas. For example, the study
conducted by Bjérn, Aunola and Nurmi (2016), indicates that this will contribute to
students’ success in other content areas, such as problem solving in mathematics if
elementary school fourth grade students achieve reading comprehension well. It might
strongly indicate they will not graduate from high school on time if the students’
reading comprehension is not well achieved in elementary school (Hernandez, 2011).

As can be inferred from the literature, reading comprehension dramatically
influences students’ success both in school and life. Therefore, reading comprehension
must be taken into consideration and improved with a variety of methods starting
from elementary education. The studies in the literature indicate that students don't
pay enough attention to and show interest in traditional reading environments (e.g.
Giin, 2012). However, taking advantage of computer technology is suggested to
enrich classroom learning activities and reading comprehension (Batur & Alevli,
2014). Animated and static objects, and individualized learning can be provided on
computers for reading activities. These elements improve students’ comprehension,
interest, attention, inference making and information retrieval (e.g. Altun, 2018;
Cakiroglu et al., 2018; Roque, Teodoro, Cunanan & Evangelista, 2017; Takacs & Bus
2016; Niknejad & Rahbar, 2015; Ertem, 2010). In this regard, our purpose was to
use computer technology for students’ reading comprehension and see whether the
computer-based readings have any effect on students’ reading comprehension. In
other words, the purpose of this study was to see the effect of computer-based reading
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texts consisting of visuals, animated objects, and sounds on fourth grade students’
reading comprehension. Hence, we compared the students’ reading comprehension
results with a control group who read the same texts in traditional paper format in
order to reveal the real effect.

Literature Review

Reading is one of the four fundamental language skills and reading comprehension
contributes to both the students’ school success and their life. Reading comprehension
includes interpreting visuals, finding appropriate titles, determining the characteristics
of the characters, and the place and time of the events, and comprehending the
conclusions of texts (Kavcar, Oguzkan & Hasirci, 2016). Giines (2014) emphasizes
three reading comprehension activities: before-reading, during-reading and after-
reading. In these stages, a reader interacts with the texts and the environment where
reading takes place while mentally constructing the meaning of texts. The reader
undertakes planning in the before reading, in which its plot and type of the texts
are guessed. In the during reading, they apply planning while reading the text and
compare their pre-knowledge with what is read. In the after reading, they evaluate
what they read. In this stage, they check what they understand: what was done, how it
was done, and the difficulties they faced. Epcacan (2009) argues that it is crucial for a
reader to be active in before-reading, during-reading and after-reading activities, and
use necessary strategies and techniques in order to comprehend a text completely.

The interviews with teachers teaching Turkish lessons reveal that traditional
reading environments may not be appealing to students (Giin, 2012). Based on
the interviews, teachers mostly report that students showed no interest in reading
activities. They believed these activities did not help students to be active, since the
students were getting bored while doing the same activities over and over again, and
the activities were not suitable to improve reading skills. Individual learning and step-
by-step teaching are recommended to solve reading and comprehension issues (Cayc1
& Demir, 2006). Additionally, it is recommended that the activities be enriched and
the use of information technology in classrooms be enhanced in order to increase
reading ability (Batur & Alevli, 2014).

Degirmenci (2014) used educational software called Morpa campus, including
animated visuals, reading and listening texts, educational games and interactive
activities. She has projected the reading texts in the educational software from the
projector to the board for the whole class. She has found no significant difference
between reading comprehension scores for first grade students who read texts on the
educational software and those who read traditional textbooks. However, the teachers
who observed the students’ reading processes stated that the educational software was
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attractive and useful for students, enriched educational settings, supported teachers,
and made them save time, and supported students” active participation. Cakiroglu et
al. (2018) used computer software to improve reading performance of students with
learning difficulties in their studies. This software, including stories, allows students to
individually progress by personalizing the learning environment the software provides.
At the end of their studies, the researchers have interviewed teachers and students. As
a result, teachers thought that it is important to use visuals in order to support texts.
They commented that students did not display problematic behaviors while using the
software and that they liked the stories.

Duke and Pearson (2009) suggest that the visuals are more concrete and memorable
than texts. Furthermore, they claim “a visual display helps readers understand, organize,
and remember some of those thousand words” (p.112). Moreover, visuals help in re-
presenting information through relationships among knowledge, comprehension and
memory, which mutually and actively influence each other. Furthermore, concrete or
abstract formatted visuals used along with texts are more effective on knowledge and
knowledge transfer than text without visuals (Mason, Pluchino, Tornatora & Ariasi,
2013). Enriched meaning construction occurs when visuals and texts are combined with
pre-knowledge (Akyol, 2012). Moreover, visuals such as pictures and/or photographs
enhance comprehension and expression of a text when used appropriately. Arifin
(2015) argues that the use of visuals can improve students’ interest and participation
in reading comprehension, which contributes to students’ achievement in learning
dramatically.

In the present study, the reading texts were presented with pictures representing
the texts. The texts were designed in a computer-based reading environment. The
rationale behind this design comes from the multimedia learning theory. Mayer
(2005), the founder of this theory, indicates that learning occurs when learners
construct knowledge from learning material, combining words (i.e., text or voice)
and pictures (i.e., photos, animation etc.). In addition, when the words and relevant
pictures are simultaneously presented near to each other, students learn better than
when the words are presented alone. Knowledge construction occurs when learners
process information by activating their dual-coding channel (i.e. visual/pictorial
and auditory/verbal) in an active manner. A great number of the studies show the
effectiveness of this theory in different learning areas.

This theory has positive effects on reading comprehension as well. For example,
while doing reading comprehension-related exercises, Garcia, Rigo and Jiménez (2017)
observed students made fewer mistakes as they focused more on these multimedia-
based exercises. In addition, they remembered more and learned more accurately.
This was probably because their motivation was high. Reading a multimedia story has
positive advantages over reading a traditional story in terms of vocabulary learning
and engagement in reading (Zhou & Yadav, 2017). Interactive multimedia reading
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materials are superior to traditional reading materials in students’ critical and creative
reading (Ayob, 2017). The stories with high interactivity support students’ story
comprehension in comparison with the stories with low interactivity (Kao, Tsai, Liu &
Yang, 2016). Moreover, interactive animated stories are more effective than animated
stories and static story books for students’ vocabulary learning (Smeets & Bus, 2015).

Some studies show that reading comprehension may not be different on paper
versus computer (e.g., see Bagaran, 2014; Ertem & Ozen, 2014) or may be even better
on paper (e.g., see Bastug & Keskin, 2012; Ercan & Ates, 2015; Mangen, Walgermo
& Brennick, 2013). However, texts are not presented differently with extra features,
such as static or animated visuals, background sounds or feedback supporting
students’ reading comprehension in these studies. Texts are given on screen in PDF
format, which is not superior to texts presented on traditional paper format in terms
of supporting students’ understanding. The only difference is that these texts are
presented on a computer screen with no additional and supportive features.

One of these features is feedback. Feedback is one of the important elements of
education and can be offered by instructors, books, friends or experience. It is generally
given after providing knowledge to develop desired behavior, skills or attitude and
provided based on learners’ performance and understanding (Hattie & Timberley,
2007). Feedback can be given either immediately or with delay. The studies show that
immediate feedback better yields students’ performance than delayed feedback (Thai,
De Wever and Valcke, 2017). Since feedback also has a positive effect on learners’
reading comprehension (Burns, Maki, Karich & Coolong-Chaftin, 2017), we provided
immediate feedback both in the computer-based reading texts that were provided
from computer or in the traditional texts that were provided from the instructor to
improve students’ reading comprehension in this study.

According to Takacs and Bus' (2016) eye-tracking study, the animated objects,
which are supportive for story comprehension, attracted students’ attention to the
story and helped them comprehend the story well. Altun (2018) examined the effect of
multimedia story books on five-year old preschool students’ story comprehension. The
multimedia story book group comprehended the explicit and implicit meaning of the
story significantly better, remembered more story components and retold the story in
more detail better than the traditional story group. The results were attributed to the
multimedia illustrations as presented in animated format in the story. Animations in
e-books make students remember and understand the texts (Roque, Teodoro, Cunanan
& Evangelista, 2017). Moreover, dynamic visuals have significantly better impacts on
students’ reading comprehension (Niknejad & Rahbar, 2015), recalling information
and making inferences (Ertem, 2010). A study conducted by Lysenko and Abrami
(2014) showed first and second grade elementary school students who completed two
digital, interactive, multimedia applications presented on the web outperformed the
students who received traditional instruction in reading comprehension.
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Technologyapplications create a positive effect on K-12 students’ reading as opposed
to traditional reading environments based on a meta-analysis study completed with
84 studies carried out by Cheung and Slavin (2012). However, the studies in reading
comprehension in computer environments are limited. Beek, Brummer, Donker and
Opdenakker (2018) completed a review on reading comprehension studies conducted
between 2000 and 2017. Their focus was on the studies related to the improvement of
secondary school reading comprehension. They initially read 321 abstracts of related
studies and then removed 304 of them as they were not conducted in a computer
environment or digital format. As a result, they have found that only the 17 remaining
studies were conducted in a computer environment.

Based on the related literature, we see that the studies in reading comprehension in
computer environments are very limited. Moreover, the computer-based environments
were not presented with additional features, which are not available in traditional
format in these studies. Computer-based texts are mostly presented for the whole
class from the projector to boards. Thus, individual learning is not provided. With
these gaps in mind, we wanted to examine whether computer-based texts including
animated, static objects and background sounds would give students any benefit
over their reading comprehension as opposed to traditional reading. The purpose of
this study was to see whether computer-based texts have any effect on fourth grade
students’ reading comprehension. In addition, the purpose was to see whether this
improvement, would be larger compared to the control group attending traditional
reading activity.

Methodology

Design

A quantitative research method, an experimental design, was used in this study
which has been completed in six weeks. In this design, 60 fourth grade elementary
school students were randomly assigned to either experimental or control groups:
computer-based treatment (n = 31), traditional treatment (n = 29). Both groups have
completed a pretest in their classrooms in the first week. In the following four weeks,
they have completed four texts including before-reading, during-reading and after-
reading activities on either computer or traditional paper format. After the completion
of the treatments, both groups have completed a posttest in the sixth week.
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Participants

The fourth-grade students (n = 60) who have participated in the experiment
are in a public school in Turkey. This school was selected because it is one of the
representative schools in the area. Its socioeconomic status, location in the city center
and its average success level were effective for this selection. This information was
retrieved from the Provincial Directorate of National Education in Turkey. In the
school, all the fourth-grade students were invited to the study with the permission
of the Provincial Directorate. The assignment was made with basic random sampling
method. A Turkish reading comprehension pretest was applied to both groups to see
whether two groups start to experiment with similar reading abilities.

Procedure

As a pretest-posttest experimental design, this study has been completed in
a six-week period during regular class hours. In the first week, participants have
individually completed a reading comprehension test as a pretest in their classrooms.
In the following four weeks, they have completed four reading texts, one of which is
completed each week, either in computer or traditional paper format. In the last week,
all the students have individually completed the same reading comprehension test as
in the pretest in their classrooms. The procedure and the texts used each week are
shown in Table 1.

Table 1. The study plan and information about the texts used in the study

Week # Procedure and the Texts Used Each Week
1 PRETEST WEEK
2 Text type The theme of the text The name of the text The plot
Narrative Text Ataturk The Mirror of the Self The life of Ataturk, the
(Atatiirk) (Kisinin Aynast) founder of Republic of
Turkey
3 Narrative Text Health and Environment The Rope-Legged Alien Child ~ Unhealthy nutrition
(Saglik ve Cevre) (Ip Bacakli Uzayli Cocuk)
4 Informative Text Our World and Space The Life of Astronauts A day of an astronaut in
(Dinyamiz ve Uzay) (Astronotlarin Yasami) space
5 Poem Production, Consumption In the Week of Domestic Introduction to domestic
and Productivity Goods goods produced in
(Uretim, Tiiketim ve (Yerli Mal: Haftasinda) Turkey
Verimlilik)
6 POSTTEST WEEK

Both treatment groups have completed before-reading, during-reading and after
reading activities. However, the completion of these activities was different in some
aspects. The procedure for each treatment group and details about each condition
were explained below:
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Traditional Reading Treatment

This process was completed under the supervision of one of the researchers, who
has 5-years of elementary school teaching experience. The traditional reading group
completed the experiment in a classroom without laptops. Under these conditions,
before-reading, during-reading and after-reading activities were completed in
students’ classrooms with one of the researchers, as mentioned before. The purpose
here was to complete the activities in a traditional class environment. In the before-
reading activities, students guessed the plot of the text using the title and the meaning
of the most important words from the text written on the board. The during-reading
texts were provided to the students in traditional paper format. Students themselves
read the texts in the same way as they usually do reading activities in their classrooms.
In after reading activity, they searched for the answers to wh-questions (what, where,
when, how, why and who) in the text, determined synonyms and antonyms of words
from the text, figure out cause and effect relationships and unknown words from
the text, and found the relationship between the title of the text and its content.
Furthermore, they answered some grammar questions such as making a meaningful
sentence, finding misspelled words and punctuating. The researcher gave feedback
based on students’ answers in the class environment in traditional reading condition.
This situation was provided for each individual student who gave the answer and for
the whole traditional-reading group. This situation gave the whole group the chance
to improve their understanding of text. It was believed that the way of giving feedback
could help especially quiet students, who hesitate answering questions.

Computer-Based Reading Treatment

Students in the computer-based reading treatment group completed before-
reading, during-reading and after-reading activities in a classroom with laptops
brought by the researchers. The computer-based texts were the same as in the
traditional format. Unlike the traditional condition, the students completed all the
activities (i.e., before, during and after reading) by themselves in an individual learning
environment. In the before-reading activity (see Appendix 1), the students guessed the
plot of the text using the title and visuals, the meaning of the most important words
from the text, and match the words with the relevant pictures, which did not take
part in the traditional format. They answered questions in the before-reading activities
and received individual feedback provided from the computer. In the during-reading
activities (see Appendix 2), the texts were divided into small parts on the screen with
related pictures (e.g., static and animated), each of which representing the part of the
text that needed to be read. A button was provided at the bottom right-hand corner
of the screen for readers to go to the next page upon finishing reading. The purpose
here was that they would read each page based on their own reading speed. Static
pictures as well as animated ones were also presented for the characters in the texts. In
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the after-reading activity (see Appendix 3), unlike the traditional format, the students
completed the activity with animated and static visuals. In addition, matching visuals
with the words was included in this activity. The students answered the questions in
the after-reading activities and received individual feedback provided on the computer
based on their own answers. Feedback was unique for each student as each individual
student received feedback according to their own incorrect and correct answers in
computer-based reading condition. Background music and sound effects were also
provided for all activities.

Materials

Texts

The texts used in the implementation stage were selected from a Turkish textbook
published by the Ministry of National Education of Turkey (MNE, 2015). There are
three types of texts in Turkish: narrative texts, informative texts and poems (MNE,
2018). Two of the texts were narratives, one was informative and one was a poem in
this study (see Table 1 above).

Reading Comprehension Test

The reading comprehension test (KR-20 = 0.74) used in this study was developed
by Susar Kirmizi (2006). The test included 41 items based on 17 fourth grade learning
objectives from the reading domain in the Turkish Curriculum in 2005. The numbers
of the items and related objectives are given in Table 2.
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CoMPUTER-BASED TEXTS IN READING COMPREHENSION

Table 2. The translation of the learning objectives in the reading comprehension

texts.

Learning Objectives Item #
18 j'Semch {ar the answers to question words (e.g. what, where, when, how, why, and who) 15, 22, 23, 37, 38, 39
2. l"’;":l::?enu in order based on the level of importance” 9,18
3. “Distinguish the introduction, development and conclusion of a text” 34,35
4.  “Distinguish emotional and exaggerated expressions in a text” 28
5.  “Distinguish reality and imagination in a text” 1,12
6.  “Determine the main theme of a poem” 25,26,27
7.  “Determine the topic of a text” 13,24,32
8.  “Distinguish the main idea of a text” 20, 30
9.  “Determine the story components of a text” 7,8,17
10. “Make inferences from a text” 10,19
11. “Establish cause and effect relationships from reading” 40,41
12. “Guess the meaning of new words encountered in the text” 11,21
13. “dAnswer text-related questions (pre-reading, while-reading, after-reading)” 3,14
14. “Examine the relationship b the title and the content” 2.31,36
15. “Read bold, colored, underlined expressions emphasizing important points” 4,5
16. “Make different inferences from a text” 6,16
17. “Find and distinguish the distorting ing in a paragraph” 29,33

In the present study, the reliability coefficient of the test calculated with the Kuder-
Richardson formula (KR-20), was 0.88. This value is between 0.70 and 0.90, which
indicates a high reliability for the test (Ozdamar, 2017).

Data Analysis

A Kolmogorov-Smirnov test was run to see whether the data was normally
distributed. The results are shown in Table 3.
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Table 3. Kolmogorov-Smirnov Test Results

Groups Kolmogorov-Smirnov P

Computer-based group (pretest) 191 .005*

Traditional group (pretest) .165 .041*

Computer-based group (posttest) 207 .002*

Traditional group (posttest) .185 .013*
*p<0,05

Kolmogorov-Smirnov test indicated that pretest scores of neither computer-based
group (D (31) =.191, p = .005) nor traditional group (D (29) = .165, p = .041) follow
a normal distribution. Additionally, Kolmogorov-Smirnov test results indicated
that posttest scores of neither computer-based group (D (31) = .207, p = .002) nor
traditional group (D (29) = .185, p = .013) follow a normal distribution. Because the
data was not normally distributed, non-parametric tests were used.

Findings

A Mann Whitney U test was used to see whether there is any difference between
computer-based and traditional reading groups’ pretest and posttest scores. A
Wilcoxon Signed-ranks test was conducted to see whether or not the groups increased
their reading comprehension scores after being exposed to the treatments.

Pretest Score Comparisons

Table 4. Mann Whitney U Test Results on Fourth Grade Students’ Reading
Comprehension Pretest Scores

Groups n Mean Rank Sun of Ranks U V4 )4
Computer-based group 31 34.42 1067.00 328 -1.801 0.072
Traditional group 29 26.31 763.00

Total 60

A Mann-Whitney test showed that there was no significant difference between
students’ pretest scores in computer-based reading and traditional groups, U = 328,
p=.072.
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CoMPUTER-BASED TEXTS IN READING COMPREHENSION

Posttest Score Comparisons

Table 5. Mann Whitney U Test Results on Fourth Grade Students’ Reading
Comprehension Posttest Scores

Groups n Mean Rank Sun of Ranks U VA P
Computer-based group 31 35.45 1099.00 296 -2.277 0, 037*
Traditional group 29 25.21 731.00
Total 60

*p<0,05

A Mann-Whitney test showed that there was a significant difference between
students’ posttest scores in computer-based reading and traditional reading groups,
U =296, p =.037.

Traditional Group Reading Comprehension Results

Table 6. Wilcoxon Signed-Ranks Test Results on Fourth Grade Students’ Reading
Comprehension Scores in Traditional Group

Traditional group n Mean Rank Sun of Ranks VA P
Negative Ranks 9 10.17 91.50 -1.686 0.092
Positive Ranks 15 13.90 208.50

Ties 5

A Wilcoxon Signed-ranks test indicated that there is no significant increase from
pretest to posttest for students in traditional reading group, Z = -1.686, p> .05.

(e7t=31 No. 21 60



Computer-Based Group Reading Comprehension Results

Table 7. Wilcoxon Signed-Ranks Test Results on Fourth Grade Students’ Reading
Comprehension Scores in Computer-Based Group.

Computer-based group n Mean Rank Sun of Ranks VA P
Negative Ranks 4 6.13 24.50 -3.736 0, 000*
Positive Ranks 21 14.31 300.50
Ties 6

*p<0,05

A Wilcoxon Signed-ranks test indicated that there is a significant increase from
pretest to posttest for students in computer-based reading group, Z = -3.736, p< .05.

Discussion

In this study, we aimed to improve elementary school fourth grade students’ reading
comprehension with the use of computer-based texts including visuals, animated
objects, and sounds. We compared the students’ reading comprehension results in
the computer-based texts with those in the traditional texts in order to reveal the
real effect. The results showed that the fourth-grade students significantly improved
their reading comprehension with the computer-based texts. However, there was no
significant increase in the traditional text group’s reading comprehension.

Mayer (2005) argues that a well-designed learning material combining words and
visuals in a multimedia learning environment helps learners build knowledge. Ayob
(2017), Zhou and Yadav (2017), and Altun’s (2018) studies show students comprehend
a story better when it is presented in multimedia form. In this form, visuals and texts
are simultaneously presented near to each other. Consistently, in the present study, the
texts were presented with visuals as a multimedia learning environment. Accordingly,
students’ improvements on reading comprehension in the computer-based texts might
be attributed to combining visuals and texts in a multimedia learning environment.

The computer-based texts in this study had text-related visuals. These visuals were
provided along with the texts in order to support students’ reading comprehension.
In the literature, visuals are mentioned to be more concrete and memorable (Duke
& Pearson, 2009) and they enhance comprehension (Akyol, 2012). Consistently, we
can assume that the computer-based group improved their reading comprehension
with the use of visuals. Students in the computer-based text group had visual support,
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whereas the traditional text group did not. Results showed that the computer-based text
group answered the paper-based posttest questions significantly better than the other
group did. When students read texts combined with visuals, they gain knowledge and
transfer knowledge better compared to the texts without visuals (Mason, Pluchino,
Tornatora & Ariasi, 2013). As a result, we can assume that although they solved the
posttest reading questions on paper, they seemingly gained knowledge and transferred
this knowledge from the computer-based reading to traditional reading.

We used not only static visuals but also animated visuals in the computer-based
texts. A great number of studies show that animated visual objects in computer-
based reading platforms are effective on students’ comprehension, remembering,
understanding and inference making (e.g., Altun, 2018; Roque, Teodoro, Cunanan
& Evangelista, 2017; Takacs & Bus 2016; Niknejad & Rahbar, 2015; Ertem, 2010).
Accordingly, it might be inferred from the claims that students improved their
comprehension scores in the computer condition in this study. It can be told that
animated visuals in the computer-based texts might be effective on students” reading
comprehension results.

An individual learning environment was provided to students in the computer
environment in this study. However, the traditional text group was exposed to the texts
in their classrooms rather than in an individual learning atmosphere. The students
read the texts, which were divided into shorter parts, on computers and based on their
own reading speeds. They moved forward on the texts with the “I have read” button
upon completing reading each part of the texts. Considering the results were positive
in favor of the computer group, we may argue that this outcome can be a result of an
individual learning environment. Inconsistently, Degirmenci’s (2014) study indicated
non-significant difference between reading comprehension in educational software vs.
traditional textbooks. In her study, however, an individual learning environment was
not provided in the computer condition, as opposed to the present study. Nevertheless,
she projected the reading texts in educational software from the projector to the board
for the whole class. Thus, the result of the present study might be attributed to an
individual reading process.

Since feedback has a positive effect on learners’ reading comprehension (Burns,
Maki, Karich & Coolong-Chaffin, 2017), an animated character asked questions and
provided feedback in the before- and after-reading activities. The feedback explained
the correct answer immediately as soon as students answered the questions. Providing
immediate feedback rather than delayed feedback yields better learning performance
according to Thai, De Wever and Valcke (2017). Additionally, each student in the
computer-based reading group received immediate feedback according to her/his
individual answer. Thus, the difference in reading comprehension of the experimental
and control groups could be attributed to feedback provided immediately and
individually.
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During the implementation stage, students were seemingly willing to read and
enjoyed the reading activities. In an individual computer-based reading environment,
where visuals were provided, teachers claimed that students like the reading activities
and do not show problematic behaviors in a study carried out by Cakiroglu et al.
(2018). Based on that, we can infer that students’ interest, participation and reading
comprehension can be increased when they individually complete computer-based
reading texts with visuals.

Conclusion

As it is an important skill for language development, reading comprehension is
also an indicator for students’ academic achievements in general. In this study, we
aimed to search for further improvement of elementary school fourth grade students’
reading comprehension. We created before-reading, during-reading and after-reading
activities in a computer environment. Students read four texts either on computer or
traditionally on paper. In the computer condition, we provided static and animated
text-related visuals in an individual learning environment. Background music, sounds
and feedback were also provided. The results indicated that the students’ reading
comprehension significantly improved with computer-based reading texts thanks to
their visuals, background sounds features and individualized learning opportunities.
Additionally, we consider that computer-based learning environments are interesting
for students. Based on our observation, fourth-grade students enjoyed such learning
activities more than traditional learning activities. Thus, we recommend that teachers
use individual and visually-supported computer-based reading texts to improve
students’ reading comprehension. Moreover, the fourth-grade students are in a public
school and coming from low-income families. As a result, it is highly possible that
they do not often interact with technological tools in their lives. Thus, this learning
environment might be interesting for the students.

Limitations

It was a limitation of our study that the school where the experiment took place
was not equipped with computers. For this reason, we, as researchers, took laptops
to the school where we implemented our study with the fourth graders. To increase
the number of such studies and derive the most benefit from such a type of learning,
schools equipped with computers are needed. In addition, we only looked at the effect
of computer-based texts on students’ reading comprehension in this study. We strongly
recommend that students’ motivation during reading activities should be measured by
future studies, since the students’ positive reading comprehension results might be
affected by their motivation during their computer-based text reading.

63 €11 No. 21



References

Altun, D. (2018). The efficacy of multimedia stories in preschoolers’ explicit and
implicit story comprehension. Early Childhood Education Journal, 46(6), 629-642.
https://link.springer.com/article/10.1007/s10643-018-0916-8

Akyol, H. (2012). Tiirk¢e ogretim yontemleri (5th Ed.) Ankara: Pegem Akademi.

Arifin, Z. (2015). Improving students’ reading comprehension of procedure text through
picture word inductive model strategy. Jurnal Pendidikan dan Pembelajaran, 4(6),
1-16. http://jurnal.untan.ac.id/index.php/jpdpb/article/view/10460

Ayob, A. (2017). The effect of digital material towards standard two students’
achievement in reading. International E-Journal Advances in Education, 3(8), 261-
267.

Bagar, M., & Giirbiiz, M. (2017). Effect of the SQ4R technique on the reading
comprehension of elementary school 4th grade elementary school students.
International Journal of Instruction, 10(2), 131-144. https://files.eric.ed.gov/
fulltext/EJ1138366.pdf

Basaran, M. (2014). 4. sinif seviyesinde ekrandan ve kagittan okumanin okudugunu
anlama, okuma hizi ve metne kars1 gelistirilen tutum tzerindeki etkisi. Usak
Universitesi Sosyal Bilimler Dergisi, 7(2), 248-268. https://dergipark.org.tr/tr/
download/article-file/202210

Bastug, M. & Keskin, H. K. (2012). Okuma becerilerinin okuma ortami agisindan
kargilagtirlmasi: Ekran mi kagit mu? Atatiirk Universitesi Sosyal Bilimler
Enstitiisii Dergisi, 16 (3), 73-83. https://dergipark.org.tr/tr/pub/ataunisosbil/
issue/2831/38447

Batur, Z., & Alevli, O. (2014). Okuma becerileri dersinin PISA okudugunu anlama
yeterlilikleri acisindan incelenmesi. Okuma Yazma Egitimi Arastirmalari, 2(1), 22-
30. https://dergipark.org.tr/tr/pub/oyea/issue/20481/218136

Beek, M., Brummer, L., Donker, A. S., & Opdenakker, M. C. J. (2018). Supporting
secondary school students’ reading comprehension in computer environments: A
systematic review. Journal of Computer Assisted Learning, 34, 557-566. https://doi.
org/10.1111/jcal.12260

Bjorn, P. M., Aunola, K., & Nurmi, J. E. (2016). Primary school text comprehension
predicts mathematical word problem-solving skills in secondary school.
Educational Psychology, 36(2), 362-377. https://doi.org/10.1080/01443410.2014.9
92392

No. 21 64



Burns, M. K., Maki, K. E., Karich, A. C., & Coolong-Chaftin, M. (2017). Using
performance feedback of reciprocal teaching strategies to increase reading
comprehension strategy use with seventh grade students with comprehension
difficulties. Learning Disabilities: A Multidisciplinary Journal, 22(1), 21-33.https://
eric.ed.gov/?id=E]1168884

Cheung, A. C,, & Slavin, R. E. (2012). How features of educational technology
applications affect student reading outcomes: A meta-analysis. Educational
Research Review, 7(3), 198-215. https://doi.org/10.1016/j.edurev.2012.05.002

Cakiroglu, O., Ozyurt, O., Melekoglu, M. A., Ozyurt, H., Biyik, M., & Ozdemir, C.
(2018). Okuma performansini gelistirmede bilgisayar yazilimi kullanimina yonelik
dgretmen ve 6grenci goriislerinin degerlendirilmesi. flkdgretim Online, 17(1), 336-
346. http://ilkogretim-online.org.tr/index.php/io/article/view/2790

Caycy, B., & Demir, M. K. (2006). Okuma ve anlama sorunu olan 6grenciler tizerine
karsilastirmali bir ¢alisma. Tiirk Egitim Bilimleri Dergisi, 4(4), 437-458. https://
dergipark.org.tr/tr/pub/tebd/issue/26118/275152

Degirmenci, H. (2014). Egitim yazihmmin birinci smif 6grencilerinin
okuma  becerileri  {izerindeki etkisii Morpa Kampiis uygulamasi
[The impact of the educational software on first grade students’ reading skills: Morpa
Kampiis application] (Doctoral Dissertation). Gazi Universitesi, Egitim Bilimleri
Enstitiisii.

Duke, N. K., & Pearson, P. D. (2009). Effective practices for developing reading
comprehension.  Journal of Education, 189(1-2), 107-122. https://doi.
org/10.1177/0022057409189001-208

Epcacan, C. (2009). A general view to the reading comprehension strategies. The
Journal of International Social Research, 2(6), 207-223.

Ercan, A. N., & Ates, M. (2015). The comparison of reading from paper and screen in
terms of comprehension levels. International Periodical for the Languages, Literature
and History of Turkish or Turkic, 10 (7), 395-406. http://dx.doi.org/10.7827/
TurkishStudies.8032

Ertem, I. S., (2010). The effect of electronic storybooks on struggling fourth graders’
reading comprehension. The Turkish Online Journal of Educational Technology 9
(4), 140-155. https://files.eric.ed.gov/fulltext/E]908080.pdf

Ertem, I. S. & Ozen, M. (2014). Metinleri ekrandan okumanin anlam kurma iizerine
etkisi. International Journal of Social Science, 24,319-350. http://dx.doi.org/10.9761/
JASSS2161

65 ‘ No. 21



Garcia, J. D., Rigo, E.,, & Jiménez, R. (2017). Multimedia and textual reading
comprehension: Multimedia as personal learning environments enriching
format. Journal of New Approaches in Educational Research, 6(1), 3-10. https://doi.
org/10.7821/naer.2017.1.180

Giin, M. (2012). lkégretim ikinci kademe Tiirkge dersi okuma etkinliklerinde
karsilasilan sorunlar. International Periodical for the Languages, Literature and
History of Turkish or Turkic, 7(4), 1961-1977. http://www.turkishstudies.net/files/
turkishstudies/2009355512 G%C3%BCnMesut S-1961-1977.pdf

Giines, E. (2014). Tiirk¢e ogretimi yaklasimlar ve modeller (3rd Ed.). Ankara: Pegem
Akademi.

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational
Research, 77(1), 81-112. http://www.jstor.com/stable/4624888

Hernandez, D. J. (2011). Double jeopardy: How third-grade reading skills and poverty
influence high school graduation. Baltimore, MD: The Annie E. Casey Foundation.

Kao, G. Y. M,, Tsai, C. C,, Liu, C. Y., & Yang, C. H. (2016). The effects of high/
low interactive electronic storybooks on elementary school students’ reading
motivation, story comprehension and chromatics concepts. Computers e
Education, 100, 56-70. https://doi.org/10.1016/j.compedu.2016.04.013

Karadag, R. & Yurdakal, 1. H. (2016). Okuma egitimi. In Susar Kirmiz1 . (Ed.), Ilk ve
ortaokullarda Tiirkge 6gretimi (pp. 107-162) Ankara: An1 Yaymcilik.

Kavecar, C., Oguzkan, E & Hasircy, S. (2016). Tiirkge 6gretimi. Tiirkce ve sinif 6gretmenleri
icin (9th Ed.). Ankara: An1 Yayincilik.

Keskinkilig, K. & Keskinkilig, S., B. (2007). Tiirkge ilkokuma yazma egitimi. Ankara:
Pegem Akademi.

Lysenko, L. V., & Abrami, P. C. (2014). Promoting reading comprehension with the
use of technology. Computers & Education, 75, 162-172. https://doi.org/10.1016/].
compedu.2014.01.010

Mangen, A., Walgermo, B. R., & Brgnnick, K. (2013). Reading linear texts on paper
versus computer screen: Effects on reading comprehension. International Journal of
Educational Research, 58 (2013), 61-68. https://doi.org/10.1016/].ijer.2012.12.002

Mason, L., Pluchino, P, Tornatora, M. C., & Ariasi, N. (2013). An eye-tracking study
of learning from science text with concrete and abstract illustrations, The Journal
of Experimental Education, 81(3), 356-384. https://doi.org/10.1080/00220973.201
2.727885

No. 21 66



Mayer, R. E. (2005). Introduction to multimedia learning. In Mayer, R. E. (Ed.)
The Cambridge Handbook of Multimedia Learning. New York, NY: Cambridge
University Press.

Ministry of National Education of Turkey (2015). [lkigretim Tiirkge 4. Sinif Ogretmen
Klavuz Kitabi. Ankara: Engin Yayimevi.

Ministryof National Education of Turkey (2018). Tiirkge Dersi Ogretim Programi {lkokul
ve Ortaokul 1-8.siniflar. http://mufredat.meb.gov.tr/Dosyalar/201812312239736-
T%C3%BCrk%C3%A7¢%20%C3%96%C4%9Fretim%20Program%C4%B1%20

2018.pdf

Niknejad, S., & Rahbar, B. (2015). Comprehension through visualization: The case
of reading comprehension of multimedia-based text. International Journal of
Educational Investigations, 2(5), 144-151.

Oz, E (2006). Uygulamal Tiirkge égretimi (3rd Ed.). Ankara: An1 Yayincilik.

Ozdamar, K. (2017). Olgek ve Test Gelistirme Yapisal Esitlik Modellemesi. Eskisehir:
Nisan Kitabevi.

Roque, V. J,, Teodoro, L. A., Cunanan, B. M., & Evangelista, M. T. (2017). Using
animated e-storybooks to develop Filipino vocabulary and story comprehension
among preschool children. Presented at the DLSU Research Congress: De La
Salle University, Manila, Philippines. https://xsite.dlsu.edu.ph/conferences/dlsu-

research-congress-proceedings/2017/LLI/LLI-I1-028.pdf

Sever, S. (2011). Tiirkge Ogretimi ve tam ogrenme (5th Ed.) Ankara: Ani1 Yaymcilik.

Smeets, D. J., & Bus, A. G. (2015). The interactive animated e-book as a word learning
device for kindergartners. Applied Psycholinguistics, 36(4), 899-920. https://doi.
org/10.1017/S0142716413000556

Soemer, A., & Schiefele, U. (2018). Reading amount as a mediator between intrinsic
reading motivation and reading comprehension in the early elementary
grades. Learning and Individual Differences, 67, 1-11. https://doi.org/10.1016/].
lindif.2018.06.006

Susar Kirmizi E. (2006). {lkégretim 4 simif Tiirkge dgretiminde goklu zeka kuramina
dayali isbirlikli 6grenme yonteminin erisi, tutumlar, 6grenme stratejileri ve
¢oklu zeka alanlar1 tizerindeki etkileri [The Effects of cooperative learning method
based on multiple intelligence theory on success, attitudes, learning strategies and
multiple intelligence domains in teaching Turkish to 4th grade of primary] (Doctoral
Dissertation). Dokuz Eyliil Universitesi, Egitim Bilimleri Enstitiisii.

67 ‘ No. 21



Takacs, Z. K., & Bus, A. G. (2016). Benefits of motion in animated storybooks for
childrens visual attention and story comprehension: An eye-tracking study.
Frontiers in Psychology, 7, 1591. https://doi.org/10.3389/fpsyg.2016.01591

Thai, N. T. T., De Wever, B., & Valcke, M. (2017). The impact of a flipped classroom
design on learning performance in higher education: Looking for the best “blend”
of lectures and guiding questions with feedback. Computers & Education, 107, 113-
126. https://doi.org/10.1016/j.compedu.2017.01.003

Zhou, N., & Yadav, A. (2017). Effects of multimedia story reading and questioning on
preschoolers’ vocabulary learning, story comprehension and reading engagement.
Educational Technology Research and Development, 65(6), 1523-1545. https://doi.
org/10.1007/s11423-017-9533-2

Authors

*Meral Goziikiigiik is an assistant professor in the Faculty of Education at Kafkas
University in Turkey. She completed her PhD in Elementary Education at Pamukkale
University in Turkey. Her research interests include literacy, bilingual education,
primary reading and writing, and Turkish language education.

ORCID: https://orcid.org/0000-0002-1620-5073

Nilgiin Giinbas is an assistant professor in the Faculty of Education at Kafkas
University in Turkey. She completed her Ed.D. in Instructional Technology and Media
program at Columbia University, Teachers College. Her research interests include
computer-based learning, multimedia learning, educational video games, teacher
education, and computer-programming to improve learning.

ORCID: https://orcid.org/0000-0003-2578-3083

How to reference this article: Goziikiigiik, M., & Giinbas, N. (2020). Computer-Based Reading
Texts to Support Fourth Graders' Reading Comprehension. GIST - Education and Learning
Research Journal, 21, 47-68. https://doi.org/10.26817/16925777.820

No. 20 68



