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Abstract

This study aims to examine the effects of e-learning environments prepared according to multiple
intelligence fields determined by artificial intelligence in science teaching on the attitudes of 5th-grade
students towards the science course and to obtain the students' opinions. The study was conducted
within the framework of mixed methods. Conducted in the 2022-2023 academic year, the research
involved 130 students (58 girls and 72 boys) from one experimental and three control groups at a
secondary school in Elazig. Quantitative data were collected using the "Science Course Attitude Scale,"
while qualitative data were gathered through semi-structured interviews. SPSS 23 package program
was utilized for quantitative data analysis, performing a One-Way ANOVA, while qualitative data
underwent content analysis. Over eight weeks (four hours weekly), the website created for the study
first identified the dominant intelligence types of experimental group students. They then received
training on the "Matter and Change" unit in an e-learning environment tailored to their intelligence
types. In contrast, control groups followed the standard curriculum with teacher-led lessons. The
ANOVA results indicated no statistically significant difference in science course attitude scores between
the experimental and control groups. However, interviews with experimental group students revealed
that their interest, desire, curiosity, and motivation toward the science course increased. They
highlighted that the platform tailored to their dominant intelligence types provided benefits such as
personalized learning, ease of learning, enjoyable experiences, a positive attitude towards the subject,

and an engaging, that is free of boredom learning environment.
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Yapay Zeka Tabanli E-Ogrenme Ortaminin Ogrencilerin Fen Dersine
Yonelik Tutumlar1 Uzerine Etkisi
Burcu Alan ! Fikriye Kirbag Zengin 2

Oz

Bu calismanin amaci, fen 6gretiminde yapay zeka ile belirlenen ¢oklu zekd alanlarina gore
hazirlanmig e-6grenme ortamlarinin, 5.sinuf 6grencilerinin fen dersine yonelik tutumlarina etkisinin
incelenmesi ve oOgrencilerin goriislerinin alinmasidir. Calisma, karma yontem cercevesinde
ylriitiilmiistiir. Calisma, 2022-2023 egitim 6gretim yili Elazig iline bagh bir ortaokulda 6grenim
gormekte olan biri deney, tigli kontrol olmak {iizere 58 kiz, 72’si erkek toplamda 130 6grenci ile
gerceklestirilmistir. Calismanin nicel verileri “Fen Dersine Yonelik Tutum Olgegi” ile toplanirken,
nitel verileri yar1 yapilandirilmis miilakat ile toplanmustir. Nicel verilerin analizinde SPSS 23 paket
programi kullanilmistir ve Tek Yonlii Varyans Analizi (ANOVA) yapilmistir. Calismanin nitel
verileri ise igerik analizi ile degerlendirilmistir. Calisma sekiz haftada (haftada dort saat)
tamamlanmigtir. Calismaya ©zel olarak tasarlanan web sitesinde oncelikle deney grubu
ogrencilerinin her birinin baskin zeka tiirii belirlenmis ardindan ise baskin zeka tiirlerine uygun
olarak hazirlanmis e-6grenme ortaminda “Madde ve Degisim” {initesine yonelik egitim almalar1
saglanmuistir. Kontrol gruplarinda ise mevcut 0gretim programma uygun, ogretmen esliginde
dersler normal seyrinde islenmistir. Calismanin ANOVA sonuglarina gore; deney grubu
Ogrencilerinin fen dersine yonelik tutumlari ile kontrol gruplarinin fen dersine yonelik tutumlarmin
arasinda deney grubu lehine anlamli bir farklilik tespit edilmemistir. Uygulama sonrasinda deney
grubu 0grencileri ile yapilan miilakat sonuglarinda ise 6grenciler fen bilimleri dersine yonelik; ilgi,
istek, merak ve motivasyonlarinin arttigin siklikla dile getirmislerdir. Ayrica, platformun baskin
zekd tipine uygun olarak hazirlanmis olmasimn kisisellestirilmis 6grenme, kolay Ogrenme,

eglenerek 6grenme, derse karsi olumlu tutum gelistirme, basariya katki saglama, dikkat gekici olma
ve stkilmadan 6grenme gibi birgok agidan avantaj sagladigini da belirtmislerdir.
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Ogrenme, Fen Tutum
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Introduction

The COVID-19 pandemic has caused significant challenges in many sectors, including
education. Schools worldwide have had to switch from face-to-face education to online
education. This has created new challenges for institutions and new opportunities for
using technology in teaching and learning. In other words, it has provided broad
perspectives on the role of technologies in changing the learning process, supporting
sustainable teaching, and providing an educational environment to students around the
world during distance learning (Abbasi et al., 2020). Before the COVID-19 pandemic,
there were online platforms for conducting classes, sharing resources, conducting
evaluations, and managing the daily routine activities of academic institutions. However,
the use of these existing platforms was proactive (Haleem et al.,, 2022). The pandemic
process has forced institutions to adopt the online teaching mode to sustain the education
system. Digital technologies played the role of savior of education in this crisis period
(Aragjo et al., 2021; Burlacu, 2011; Javaid et al., 2020; Seale et al., 2021). Among the many
digital solutions adopted during this period, e-learning stood out as one of the most
widely implemented and impactful technologies.

E-learning, which gained great momentum before the pandemic, has become
indispensable after the COVID-19 crisis. E-learning integration aims to support face-to-
face learning by making it more flexible, effective, and efficient (Sukendro et al., 2020).
The rapid advancement of educational technology (El Sabag, 2021) has customized
learning experiences. This has made the content of e-learning environments richer and
more diverse (El-Sabagh & Hamed, 2020). During the COVID-19 pandemic, some studies
were carried out for e-learning applications in education (Abbasi et al., 2020; Favale et al.,
2020). However, there is still a deficiency in this area, and e-learning platforms remain
limited in scope and subject diversity (Sukendro et al., 2020). Moreover, in many
traditional e-learning environments, teaching typically follows a “one size fits all”
approach. This means that students who differ from each other in many subjects are all
exposed to the same learning procedures. These learning approaches do not take into
account students' dominant intelligence types, learning styles, preferences, needs, and
expectations.

Such uniform approaches fail to accommodate students” individual learning needs. In
this context, Howard Gardner's Theory of Multiple Intelligences becomes extremely
important. This theory utilizes cognitive science, developmental psychology, and
neuroscience to argue that each individual's intelligence level is formed by autonomous
powers or abilities and that there are at least eight powers (intelligence) (Demirel, 1999).
Howard Gardner emphasizes that individuals have various types of intelligence such as
verbal-linguistic, logical-mathematical, bodily-sensory, visual-spatial, musical-rhythmic,
social-interpersonal, introverted, and naturalist, and that they learn best with methods
appropriate to their dominant types of intelligence.

Given the diversity in intelligence types, there is a growing consensus on the need for
educational approaches that are tailored to individual learners. Personalized learning has
thus emerged as an important pedagogical approach to address these issues (Lokare &
Jadhav, 2024). The ability to customize learning experiences according to students’
individual characteristics —such as their dominant intelligence type —has the potential to
significantly improve learning outcomes. Personalization in e-learning is one topic that
has recently attracted significant attention (Hogo, 2010; Virvou et al., 2015). It is also one
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of the limitations of e-learning platforms. E-learning can provide access to information,
but presenting and personalizing the content is a big problem. At this stage, current
technologies come into play. With rapid developments in artificial intelligence and
machine learning, improving e-learning platforms and processes and personalizing e-
learning environments is no longer a dream (Magomadov, 2020; Moubayed et al., 2018).
Educational technology researchers, especially in recent years, have aimed to test and
present new approaches incorporating artificial intelligence techniques to make e-
learning environments easier for students to learn and to increase the quality of education
to higher levels (Oubalahcen et al., 2023).

Literature Review and Significance of the Study

In recent years, many studies have been conducted on the development of personalized
learning environments and the effects of these environments on students' academic
achievement, attitudes, and motivation. Especially with the integration of artificial
intelligence technology into education, it is aimed to provide personalized learning
experiences, and many different e-learning platforms have been developed in this
direction. A review of the literature reveals that most of these personalized learning
environments are based on limited variables such as students' learning styles or interests,
while the studies involving multiple intelligences are mainly in the field of language
education. Some of these studies are given below.

Kaewkiriya et al. (2016) aimed to design a rule-based recommendation system that
considers learning profiles based on multiple intelligences. Their study was grounded in
the observation that many e-learning environments lack content tailored to students'
abilities. Similarly, Mankad (2015) proposed a conceptual e-learning model that
integrates the theory of multiple intelligences. He emphasized the benefits of e-learning
and the mechanisms for its effective implementation by showcasing how multiple
intelligences theory can enhance learning outcomes. Through a student survey, he
demonstrated the importance of aligning e-learning environments with learners’
dominant intelligences. Likewise, Hafidi and Lamia (2015) developed an e-learning
system that predicts students” abilities using the theory of multiple intelligences. Their
proposed system recommends personalized courseware to match individual learners'
intelligence profiles.

Most studies on the integration of multiple intelligences and artificial intelligence have
been conducted in the context of language learning. For instance, Pitychoutis and Al
Rawahi (2024), in their conceptual study, explored the integration of multiple
intelligences theory with Al tools in English as a Foreign Language (EFL) education. They
proposed a strong pedagogical framework that demonstrates the synergy between these
two approaches, emphasizing their potential to enhance student engagement,
motivation, and inclusion in EFL classrooms. Their work serves as a foundational
reference for future research. Similarly, Eslit (2023) examined how the integration of
multiple intelligences and artificial intelligence in language learning affects personalized
instruction and student engagement.

On the other hand, there are many studies in science education in which teaching
practices based on the theory of multiple intelligences were carried out, and the effects of
these practices on students' academic achievement and attitudes towards the course were
examined (Akkuzu & Akgay, 2011; Ates, 2007; Sengiil, 2007). However, these studies were
limited to in-class multiple intelligence activities and the personalization dimension in
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the digital environment was missing.

The COVID-19 pandemic has clearly highlighted the urgent need for robust and flexible
digital education solutions that can address diverse student needs across the
globe. Providing personalized content that facilitates students' learning has become the
primary concern of today's e-learning systems. The theory of multiple intelligences can
serve this purpose tremendously and make an essential contribution to the teaching and
learning process, as it allows for the inclusion and consideration of students' needs, styles,
intelligences, and potential (Alsalhi, 2020). In this context, the uniqueness of this study
lies in the use of artificial intelligence technology to identify students' dominant
intelligence types and provide instruction in a digital e-learning environment tailored to
their dominant intelligence. This application, which is conducted entirely online, centers
on students' differences and offers an e-learning environment that accommodates their
individual characteristics. In addition, this study differs from the existing literature in
several significant ways. While the majority of studies integrating multiple intelligences
theory and artificial intelligence have been conducted in the field of language learning,
the present study focuses on science education, where such applications remain scarce.
Furthermore, whereas previous studies in science education based on multiple
intelligences theory have largely been limited to classroom-based implementations, this
study was conducted entirely within an online learning environment. This innovative
approach is expected to make a unique and valuable contribution to both the fields of
educational technology and science education.

Research Aim and Research Questions

In this study, the dominant intelligence types of the students were determined with an
artificial intelligence-supported system, and science education was carried out in the e-
learning environment developed in this direction. The research aims to determine the
effect of this e-learning environment on the attitudes of 5th-grade students towards
science lessons and to analyze the opinions of the students who participated in the
application about their experiences. This study aims to answer the following research
questions:

e Is there a significant difference in the Attitudes Toward Science Course Scale
post-test scores between students who received education in e-learning
environments designed according to their dominant intelligence types
identified through a machine learning model and those who received traditional
teacher-led education?

e What are the students’ opinions regarding the e-larning environments
organized according to their dominant intelligence types identified through a
machine learning model?

Methods

This study was carried out within the framework of mixed methods, where both
quantitative and qualitative methods were used together. According to Tashakkori &
Teddlie (1998), mixed method is a combination of quantitative and qualitative approaches
to a study. The understanding that quantitative data and qualitative data provide for a
problem is different. While qualitative data provides a detailed understanding of the
problem, quantitative data provides a more general understanding. While quantitative
understanding is based on examining a large number of people and evaluating the
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answers given to some variables determined by the researcher, qualitative understanding
is based on working with a small number of people and examining their perspectives in
more detail. Quantitative and qualitative methods reveal different perspectives and have
limitations and strengths. However, with the mixed method, where both methods are
used together, the limitations of one of the quantitative or qualitative methods can be
overcome by the strengths of the other method (Creswell & Plano Clark, 2015; Johnson &
Onwuegbuzie, 2004).

The study employed an explanatory sequential mixed methods design, which is one of
the mixed method approaches. In the first stage of the study, quantitative data were
collected and analyzed. In the second stage, qualitative data were gathered to gain a
deeper understanding of the quantitative findings and to explain the results based on
students' experiences. In this context, semi-structured interviews were conducted with
students in the experimental group, and the quantitative results were interpreted in an
explanatory manner based on these interviews. Therefore, the study was structured in
accordance with the core principle of the explanatory sequential mixed methods design,
which involves supporting quantitative findings with qualitative data (Creswell & Plano
Clark, 2015).

Participants

Convenient/accidental sampling, one of the non-random sample techniques, was
employed in the study group selection. The appropriate sampling method, sometimes
known as convenient or incidental sampling, is a technique that aims to minimize labor,
time, and financial losses. (Biiyiikoztiirk et al.,, 2016). In this context, the study group
consisted of students studying at the 5th-grade level in a public secondary school in
Elaz1g City Centre. The main reason for choosing 5th-grade students in the study is that
both cognitive and affective development levels of students in this age group are suitable
for observing the effects of differentiated learning environments based on multiple
intelligence theory. In addition, since 5th-grade students encounter discipline-based
Science courses for the first time, it is thought that the positive attitudes to be developed
in this period will form a permanent basis for scientific thinking at later grade levels. A
total of one experimental group and three different control groups were studied. The
control group consisted of students from three different classes in the same school who
studied the same unit as the experimental group but were taught using traditional
methods. These classes were instructed by three different science teachers. The primary
rationale behind this choice was the recognition that teacher diversity is a natural aspect
of real classroom environments, and incorporating it into the study design aimed to
enhance the external validity of the research. Individual differences among teachers—
such as pedagogical approaches, experience levels, and classroom management skills —
are important factors that can influence students” attitudes toward the subject. Therefore,
structuring the control group to reflect teacher diversity, rather than relying on a single
instructor, was intended to strengthen the generalizability of the findings to a broader
student population. Furthermore, addressing teacher influence as part of the natural
variation in classroom settings, rather than as an isolated individual variable, is
considered to contribute to a more objective comparison between the experimental and
control groups. Students in the experimental group learned the "Matter and Change
(MaC)" unit without any support through an e-learning environment prepared according
to their dominant intelligence types on a web page designed specifically for the study.
The students of three different classes, where the other three teachers taught, learned the

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com



itobiad- Research Article » 1259

MacC unit with their teachers, adhering to the current curriculum. Therefore, the effect of
the Al-based e-learning environment on students was compared with the impact on the
students of three different science teachers who taught by the current curriculum.
Examined the frequency and percentage distributions of the experimental group, control
group 1, control group 2, and control group 3 students in the study group according to
their gender and are given in Table 1.

Table 1. Frequency and percentage distribution of students participating in the study by gender

Female Male Total
Groups f % f % f %
Experimental Group 9 25 27 75 36 27.6
Control Group 1 22 64.7 12 35.2 34 26.1
Control Group 2 7 26.9 19 73.1 26 20
Control Group 3 20 58.8 14 41.2 34 26.1
Total 58 44.6 72 55.3 130 100

When Table 1 is examined, it is seen that the experimental group includes 36 students,
with 25% girls and 75% boys. Control Group 1 has 34 students (64.7% girls, 35.2% boys),
Control Group 2 has 26 students (26.9% girls, 73.1% boys), and Control Group 3 has 34
students (58.8% girls, 41.2% boys). Overall, the study was conducted with 130 fifth-grade
students, of whom 44.6% were girls and 55.3% were boys.

Application Process

The study was conducted during the fall semester of the 2022-2023 academic year. The
experimental and control groups consisted of 5th-grade students enrolled in a public
school. The experimental group received science instruction through the website
www.eduwithai.com, which was specifically designed for this research, under the
observation of the researcher. The study lasted for eight weeks, with four class hours per
week, and both pre-tests and post-tests were administered to the experimental and
control groups. After completing the pre-tests, students in the experimental group
registered on the website www.eduwithai.com and filled out the required forms. Using
a machine learning model integrated into the website, each student’s dominant
intelligence type was identified, and students were directed to an e-learning environment
tailored to their specific intelligence type.

The reason for choosing the MaC unit within the scope of the study is that the outcomes
of the unit are quite suitable for enrichment with learning activities that can be associated
with different types of intelligence. The videos of the achievements were shot by the
researcher and the suitability of these videos for the intelligence types was evaluated by
expert academics in the field. Instructional videos related to the learning outcomes of the
unit were prepared before the implementation of the study but were not uploaded all at
once. Instead, the videos were uploaded to the system each week, right before the
scheduled lesson, in alignment with the relevant learning objectives. Throughout the
process, the researcher provided guidance to the students and offered technical support
when they experienced difficulties accessing the system or encountered problems with
their devices. Each student brought their phone, tablet, or computer and followed the
lessons independently using headphones. In both the experimental and control groups,
the standard science textbook was used as a common printed material. Every week,
students in the experimental group studied the lesson through videos designed according

insan ve Toplum Bilimleri Arastirmalari Dergisi | 1ISSN: 2147-1185 | www.itobiad.com



1260 eitobiad - Arastirma Makalesi

to their dominant intelligence type, took notes, and completed the class by participating
in engaging activities that also aligned with their intelligence profile. After the completion
of the unit, post-tests were administered, and semi-structured interviews were conducted
with 13 students (five girls and eight boys), selected based on their dominant intelligence
types and voluntary participation. The researcher did not intervene in the control groups
in any way. The three control groups completed the same pre- and post-tests used in the
experimental group at the beginning and end of the unit.

What is the “Eduwithai.com” web page designed for?

This article covers part of a comprehensive study. The study was carried out in three
stages in total. Within the scope of the first stage, two outcomes were determined for the
5th grade learning areas in the science course curriculum. A total of 16 videos were shot
based on the multiple intelligence theory (eight different types of intelligence) suitable
for these two achievements. In the second phase of the study, a web page named
www.eduwithai.com was opened, using the abbreviations "education with AI" specific
to the doctoral thesis, and these videos were uploaded to the system. Students were asked
to watch the videos of each learning area and score from 1 to 8, from the video they
understood best to the video they did not understand the most. Demographic
information about each student was also used. While students' demographic information
and video sequences were used as input data, dominant intelligence types were used as
outputs according to the scores they received from the "multiple intelligence scale for
children", whose validity and reliability study was conducted by Kirmizi Susar (2006).
Seven different machine learning algorithms were used with the data collected from 527
students, and a model was created with the algorithm that best predicted the students'
dominant intelligence type. Then, a special e-learning environment was designed for
eight different intelligence types in accordance with each achievement in the MaC unit.
In other words, each learning outcome is supported by a narrative and activities specific
to eight different types of intelligence. This article constituted the third phase of the study.
With the model created in Stage 2, it is aimed to determine the dominant intelligence of
the student who has just entered the system, and then to receive education in an e-
learning environment suitable for the dominant intelligence type. For the experimental
group, the entire process was carried out on the "eduwitai.com" website without teacher
support.

Data Collection Tools

While the quantitative data of the research were collected with the "Science Course
Attitude Scale (SCAS)", the qualitative data were collected through semi-structured
interviews with the experimental group students.

The original form of the SCAS was developed by Enger and Yager (2001) and adapted
into Turkish by Kapict and Akgay (2016). There are a total of 18 statements on the scale,
and it consists of 4 sub-dimensions. These statements measure the sub-dimensions of
"Attitude Towards Science Teachers," " Attitude Towards Science Course," "Attitude
Towards the Benefits of Science,” and " Attitude Towards Scientists." The Cronbach alpha
value of the scale was calculated as .76.

A semi-structured interview was conducted to obtain the opinions and information of the
students in the experimental group about their training process for the MaC unit by the
dominant intelligence type determined by Al The researcher prepared three questions
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that served the purpose of the study. After obtaining expert opinions, the questions were
ready to be used as a qualitative data collection tool. These questions:

1. Did receiving science education in accordance with the dominant intelligence
type determined by artificial intelligence change your attitude towards science?

2. What are the advantages and disadvantages of this platform prepared according
to intelligence type?

3. Do you have anything to say or any suggestions?

Interviews were conducted via phone calls, and conversations were recorded with the
permission of the students. Interviews lasted a minimum of 7 minutes and a maximum
of 12 minutes. Semi-structured interviews were conducted with 13 fifth-grade students
from the experimental group, five girls and eight boys. In the selection of students, care
was taken to ensure that they had different intelligence types and that they were
volunteers. The real names of the students were not used, and each student was given a
nickname consisting of three letters.

Analysis of Data
Quantitative Data Analysis

Before starting the analysis, it was checked whether there was any error in transferring
the quantitative data collected from the experimental and control groups to the computer
environment. Licensed SPSS 23 package program was used in the analysis of quantitative
data.

In this study, a one-way analysis of variance (One-Way ANOVA) was conducted to
determine whether there was a statistically significant difference in students” attitudes
toward the science course between the experimental group and the control groups. This
analysis method is a widely used parametric test recommended in cases where the means
of more than two independent groups need to be compared (Field, 2013; Pallant, 2020).
Before conducting the ANOVA analysis, the assumptions required for ANOVA were
examined. First, it was confirmed that the samples whose mean scores were to be
compared were independent. To assess whether the data followed a normal distribution,
skewness, kurtosis, and Shapiro-Wilk test values were evaluated. The skewness and
kurtosis values were found to be between -2 and +2, which is generally considered
acceptable and indicates that the data do not significantly deviate from normality (George
& Mallery, 2010). Since the group sizes were fewer than 50, the Shapiro-Wilk test was
used to further assess normality. A p-value greater than .05 suggests that the data do not
significantly deviate from a normal distribution (Biiyiikoztiirk, 2015). In this case, all p-
values from the Shapiro-Wilk test were greater than .05, supporting the assumption of
normality. To test the assumption of homogeneity of variances —another key assumption
of ANOVA —the Levene’s test was performed. The result of the Levene’s test was p =
.138, which is greater than .05, indicating that the variances across groups were equal. In
this case, it is possible to say that all assumptions of ANOVA are met.

Qualitative Data Analysis

Used the content analysis method to analyze the data obtained from semi-structured
interviews. The process performed in content analysis is to compile similar data within
the framework of specific themes and concepts and organize and interpret them in a way
that the reader can easily understand (Yildirim & Simsek, 2008). In this study, an
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inductive content analysis method was employed to analyze the data obtained from the
semi-structured interviews, following the model proposed by Elo and Kyngas (2008).
This approach was chosen as it allows categories and themes to emerge from the data
without imposing predetermined categories. The process included open coding, category
creation, and abstraction. First, interview recordings were transcribed verbatim. Then,
two researchers independently reviewed the transcripts, coded the data, and identified
emerging themes. The theme, vategory and codes were then compared and finalized
through consensus. To ensure reliability, the inter-coder agreement was calculated using
the Miles and Huberman (1994) formula (A = C + (C + 9)x100, was used (A: Reliability
coefficient, C: Consensus number of terms provided, 9: Number of terms for which there
is no consensus), resulting in a reliability coefficient of 91%, which indicates high
consistency in coding. This ratio obtained shows that the coding of the data is reliable
(Miles & Huberman, 1994). Participant names were kept confidential throughout the
analysis.

Results

This part of the study includes quantitative and qualitative findings from the SCAS.
Quantitative findings are given under "Descriptive Statistics" and "Inferential Statistics".
Under the heading of descriptive statistics, the comparison between the groups, standard
deviation, kurtosis, and skewness values, minimum and maximum values, and Shapiro-
Wilk values of the pretest and posttest mean scores of the " SCAS " of the study group
were included. Under the heading of inferential statistics, statistical results for the
relationship between dependent and independent variables were given, and the study's
research questions were analyzed.

Quantitative Data
Descriptive Statistics

The average distributions of the Pre-SCAS scores and Post-SCAS scores applied to the
students in the study were examined. The comparison of the mean scores of the 5th grade
students between the groups, standard deviation, kurtosis and skewness values,
minimum and maximum values and Shapiro-Wilk values are given in Table 2.
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Table 2. Descriptive statistics of 5th-grade students' SCAS pretest and posttest scores

Tests  Groups Gender N X SD Skewness Kurtosis Range Min Max SI;?;;IZO-
Female 9 6544 723 -807 -047 21 52 73 267

Experimental Male 27 6418 78 -080 -643 31 49 80  .879
Group Total 3 6525 7.63 -199  -633 31 49 80  .685
Female 22 6504 744 422 -720 26 52 78  .092

«  Control Male 12 6808 9.09 455 301 32 52 84 238
§ Group 1 Total 34 665 802 385 -.335 32 52 84 209
9 Female 7 6557 711  .706 720 2 56 78 765
= é;’:i;"; Male 19 6410 953 -150 -236 36 46 82 852
Total 26 6450 883 -123  -051 36 46 82  .895

Female 22 6686 681 -033  -692 24 54 78 498

g;’:;"; Male 12 6816 681 .690  -440 27 56 83 252
Total 34 675 738 334  -428 29 54 83 398

Female 9 6788 589 -675 -1038 16 58 74 235

Experimental Male 27 6774 768 -377  -873 26 53 79 217
Group Total 3 6777 719 -410 -788 26 53 79 133
Female 22 6695 669 270  -665 24 55 79 590

v Control Male 12 6783 85 .81 -037 30 53 8 920
§ Group 1 Total 34 6690 73 365  -247 30 53 83 598
2 Female 7 6671 525 042 -83 15 59 74 865
&  Control Male 19 6536 1073 -179 161 492 43 8 738

Group 2
Total 26 6573 948  -270 715 42 43 8 503

Female 22 6790 660 -373 045 26 54 80  .866

Control  yrje 12 6866 755 379 617 28 55 83 646
Group 3

Total 34 6803 690 -017 213 29 54 8 562

When Table 2 is examined, the mean SCAS score of the experimental group increased
from the pre-test (X=65.25) to the post-test (X=67.77). In contrast, the increases in the
control groups were more limited: Control Group 1 (X=66.5 — X=66.90), Control Group 2
(X=64.50 — X=65.73), and Control Group 3 (X=67.5 — X=68.03). Although these changes
indicate a positive trend in the experimental group, it is not appropriate to draw
definitive conclusions based solely on mean differences without conducting significance
tests.

Inferential Statistics
Findings Related to ANOVA Analysis

This part of the study presents the results related to the question, "Is there a significant
difference in the Attitudes Toward Science Course Scale post-test scores of students who
received education in e-learning environments organized according to the dominant
intelligence types identified through machine learning model and those who received
traditional teacher-led education?"

Table 3. ANOVA results of the attitude scale scores of the experimental and control groups towards
science course
Source of variance Sum of squares df Mean squares F p

Intergroup 209.577 3 69.859 1.159 .328
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Intragroup 7594.431 126 60.273
Total 7804.008 129

The analysis results show that there is no significant difference between the students'
attitudes towards science course in terms of the applied method, F (3, 126) =1.159, p> .05.
In other words, the students' attitudes towards science course do not differ significantly
depending on the applied method.

Qualitative Data

The themes and codes obtained from the answers to the given by students' in the question
"Did receiving science education in accordance with the dominant intelligence type
determined by artificial intelligence change your attitude towards science?" is shown in
Table 4.

Table 4. Students' opinions on their attitudes towards science

Theme Category Code Frequency
Interest and Curiosity =~ My interest increased 11
Attitude Towards My curiosity increased 8
Science Desire and Enjoyment My desire increased 5
My love increased 5
Motivation My motivation increased 3

As seen in Table 4, most students expressed positive changes in their attitudes toward
science, frequently stating that their interest and curiosity increased. Sample opinions of
some students regarding the question asked by the researcher are given below.

Asu: "My interest and desire for science increased. I love science more now, with videos and
activities that suit my visual intelligence. My friends also knew that I was uninterested in science
before. But now I'm more interested in science.”

Eva: “My curiosity and motivation towards science increased. This was the first time I was
curious about science. Now, every week, I wonder what 1 will encounter. I have always had an
interest in it, but it has grown more.”

Han: “My curiosity, especially towards science, has increased. Frankly, I don't feel this way in
regular science classes. Therefore, my interest in science increased.”

Ege: “I loved science, but I loved it more with game-style videos suitable for my dominant
intelligence type. I am eager for the day of science class to come.”

The themes and codes obtained from the answers to the given by students' in the question
"What are the advantages and disadvantages of this platform prepared according to
intelligence type?" is shown in Table 5.

Table 5. Students' opinions on the advantages and disadvantages of the platform

Theme Category Code Frequency

Enabling learning everywhere 10
Possibility to repeat as many times as 9

Accessibility and desired

Flexibility Possibility to listen to lectures at any 9
time
Receiving education appropriate to the 9

Personalization dominant intelligence type
Learning without getting bored 4
Learning subjects with fun 9
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Having fun activities (Puzzle, 7
Engagement and Crossword, etc.)
Motivation Having fun tests suitable for the content 5
Being remarkable 4
Helping to gain information 8
Advantages Age-appropriate videos and activities 8
Contributing to success 8
Providing easy learning as it is suitable 6

for the dominant intelligence type

Developing a positive attitude towards 5
Support for the course
Learning Using technology for educational 4
purposes
Giving opportunity to reinforce the 3
topics
Content Limitations  The content is only for science course 5
Lack of Variety There is only one dominant type of 2
intelligence
Disadvantages  Health and Usability =~ Staring at the screen strains the eyes 2
Concerns Lack of any question and answer system 2
(such as a chatbot)
System error 1

As seen in the table, students highlighted several prominent advantages of the system.
The most frequently mentioned were enabling learning everywhere (f=10), receiving
education appropriate to the dominant intelligence type (£=9), learning with fun (f=9), the
possibility to repeat lessons as many times as desired (f=9), and the flexibility to listen to
lectures at any time (f=9). These findings suggest that accessibility, personalization, and
enjoyment were key factors in students' positive experiences. On the other hand, the most
common disadvantage was that the content is limited to the science course (f=5), followed
by concerns about the dominance of a single intelligence type and eye strain due to screen
time (f=2). While the advantages were mentioned more frequently and with greater
variety, a few limitations were also noted by students. Sample opinions of some students
regarding the question asked by the researcher are given below.

Ada: “I can enter the system wherever and whenever I want, which is an excellent advantage. 1
received education by my dominant intelligence type, so I learnt the subjects both easily and I was
not bored. Moreover, I had a lot of fun.”

Ege: “Unlike school, I can enter the parts I do not understand into the system and repeat them
wherever 1 want. The tests in the system made me feel like I competed and had a lot of fun. I was
already able to answer many questions while solving them. In general, it is a remarkably different
platform.”

Can: “I already loved listening to music but listened to it for educational purposes for the first
time. I enjoyed it very much, and these came to mind. The negative side is that I only watch videos
for music intelligence. I am also curious about the content of other intelligences, for example.
Sometimes, I have a question, but I can’t ask it to anyone. I can ask the teacher at school. It is still
perfect, but I wish it were not only science subjects, but also other subjects.”

The themes and codes obtained from the answers to the given by students' in the question
"Do you have anything you want to say or a suggestion?" is shown in Table 6.
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Table 6. Students' opinions on their requests and suggestions

Theme Category Code Frequency
General Satisfaction Everything was good, no suggestions 7
Activities of other types of 3
Inclusivity and intelligence can be accessible to all
Accessibility Access to videos of non-dominant 2
Request and types of intelligence can also be
Suggestion granted
Content and Scope Such platforms can be designed for 2
Expansion different courses
Engagement and The platform can be made more 1
Motivation Tools interesting by adding more games

with lesson content

As seen in the table, most students (f=7) stated that everything was good and they had no
suggestions. However, some students recommended that activities targeting other types
of intelligence should be accessible to all (f=3) and suggested expanding the platform to
support different courses and non-dominant intelligence types (f=2). These findings
indicate overall satisfaction, along with a few constructive suggestions for inclusivity and
content diversity. Sample opinions of some students regarding the question asked by the
researcher are given below.

Ada: “Everything was beautiful. But there could be more educational games so we can
spend more time on the system.”

Eva: “Everything was great and age-appropriate.”

Can: “I'm curious about how the subjects are explained in other types of intelligence. I
was looking at it while my friends were watching, but I would like to go into it at length
myself. So I wish we had the chance to see them too, so that those who wish can watch
them too.”

Ahu: “I think the system is very good. The only thing I regret is that there are no other
courses.”

Ali: “I would like to see videos and activities of other intelligences because I am curious
about them, too. For example, my friend was doing crossword puzzles, and the other was
doing puzzles. They were fun, too.”

Discussion

Today, platforms with a large number of e-learning content are available. However, it is
difficult for students to select the appropriate e-material that meets their learning
objectives (Arun Kumar et al., 2022). For an adequate education, it is very important to
understand students and to be able to meet their needs and interests in accordance with
their individual differences. Within the scope of this study, itis aimed to create
a personalised e-learning environment, which is one of the difficulties encountered in e-
learning systems, and to examine its effects. It was concluded that there was no
significant difference between the attitudes towards the science course of the
experimental group students who received education in e-learning environments
prepared according to the multiple intelligence areas determined by artificial intelligence
and the attitudes towards the science course of the control group 1, control group 2 and
control group 3 students who were taught with traditional teaching methods. In this case,
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it can be said that estimating the students' dominant intelligence types and then educating
them in e-learning environments prepared in accordance with their intelligence types is
not effective in changing their attitudes towards science courses. The study was
conducted in six weeks, not counting the pretest and posttest periods. After the
application, it was observed that there was an increase between the pretest and posttest
scores of the experimental group, but this increase did not create a significant difference
according to the ANOVA results.

Although the ANOVA results did not show a statistically significant difference between
the experimental and control groups in attitude scores toward science courses, the
qualitative data obtained through interviews provided deeper insights into the student's
experiences, and students frequently stated that they developed positive attitudes toward
science courses. Many students in the experimental group stated that their interest, desire,
love, curiosity, and motivation toward science increased after participating in the e-
learning environment suitable for their dominant intelligence types. The main aim of the
Science Course Curriculum (2018) is to raise all individuals as science literate. Students'
attitudes towards science course are also essential in achieving this goal. It is difficult for
individuals who do not like science course, are not interested in science, and are not
curious about the events around them to grow up as science literate. The fact that the
implementation caused a positive change in students' attitudes towards science leads to
the idea that it will be effective in fulfilling the objectives of the curriculum. The students
who did not like science and were unsuccessful before the application stated that their
perspectives toward science changed after the application, and they started to like science
course. This discrepancy between quantitative and qualitative findings is not uncommon
in mixed methods research and can be attributed to multiple factors (Creswell & Plano
Clark, 2015). One possible explanation is the relatively short duration of the study, which
may not be sufficient to produce statistically significant changes in emotional constructs
such as attitudes—structures that typically develop gradually over extended periods.
Tiirkmen (2007) emphasized that attitudes do not change easily; rather, they are shaped
progressively through long-term experiences and accumulated influences. Another
contributing factor might be that the attitude scale used in the study failed to capture the
subtle emotional and cognitive shifts experienced by the students. In addition, students
have not encountered a similar platform before and have not received education in such
an environment. Due to their age, these students use technology more for entertainment
purposes. However, they have been trained in an unusual learning environment for eight
weeks for a completely different purpose. During this period, they tried to adapt to the
environment, manage the process without teacher support, and overcome technological
deficiencies. Despite all these, the fact that students' views were oriented towards
developing positive attitudes towards science lessons suggests that the developed
platform contributed to a fun and engaging science learning experience, which in turn
has the potential to promote long-term positive changes in attitudes.

When the literature was examined, many studies were found in which personalised
learning environments were developed using artificial intelligence technology (Ahmed,
2016; Baylari & Montazer, 2009; Edward et al., 2015; Kacalak & Majewski, 2009; Khan et
al., 2022; Fu et al., 2022; Martin et al., 2023; Manickam et al., 2017; Parkavi et al., 2024;
Potode & Manjare, 2015; Villaverde et al., 2006). However, there is no study in which
dominant intelligence types of students are predicted. In addition, the effectiveness of the
developed applications has yet to be evaluated. Therefore, the results of this study were
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compared only with the studies in which the theory of multiple intelligences was
applied in the classroom environment. In the relevant literature, there are studies similar
to this study's results, in which multiple intelligence-based activities and practices do not
significantly differ in students' attitudes toward science course. Sengiil (2007) examined
the effect of multiple intelligence theory-based teaching on sixth-grade students' attitudes
toward Science and Technology courses and did not detect a significant difference
between the experimental and control groups. Ates (2007) concluded that the processing
of the Science and Technology lesson "particulate structure of matter" unit based on
multiple intelligence theory in sixth grade did not significantly affect students' attitudes
towards science course between the experimental and control groups. There are also
studies in the relevant literature that do not coincide with the results of this study
(Akkuzu & Akgay, 2011; Altinsoy, 2011; Sahan, 2018; Ucak, 2006).

In conclusion, although the quantitative data did not reveal a statistically significant
difference, the qualitative findings suggest that students were positively affected
emotionally and cognitively towards the science course thanks to the personalized e-
learning environment. These findings suggest that exposing students to digital
environments designed according to their needs, even for a short period, can increase
their interest and motivation and pave the way for more permanent attitude changes in
the long term. Therefore, the use of artificial intelligence-based applications to support
students' differences- such as identifying dominant intelligence types- holds promise for
making science teaching more engaging and effective. More long-term and
comprehensive research is needed to fully realize the potential impact of such systems on
student attitudes and academic achievement.

Conclusion

This study examined the effect of e-learning environments prepared according to the
multiple intelligence domains identified through artificial intelligence in science
education on students' attitudes toward the science course and to gather their opinions.
It is seen close to each other before the application that the mean scores of the
experimental group students who received education on the MaC unit in e-learning
environments for the dominant intelligence type determined by artificial intelligence and
the control groups who were taught according to the current curriculum (See Table 2).
According to the ANOVA findings, it was concluded that there was no statistically
significant difference between the science course attitude scores of the 5th-grade students
in the experimental group and the science course attitude scores of the 5th-grade students
in the control group (See Table 3). This result can be interpreted as the e-learning
environment prepared according to the dominant intelligence types determined by
artificial intelligence not positively influencing students' science course attitudes
compared to the lessons conducted according to the current curriculum with teacher
guidance or support.

The findings indicate that students found the Al-supported e-learning platform, designed
according to their dominant intelligence types, highly beneficial and enjoyable. Key
advantages included personalized and fun learning experiences, flexibility in time and
place, alignment with their intelligence profiles, and repeated access to content. Students
noted increased motivation and positive attitudes toward the science course. Despite its
advantages, students pointed out certain limitations: low internet speed at school, content
limited to only one subject and one intelligence type, screen fatigue, and occasional
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system errors. Notably, students expressed a desire to access content prepared for other
intelligence types and suggested expanding the platform to other subjects and including
more gamified elements. These suggestions reflect student engagement and satisfaction
with the learning experience, indicating the potential of Al-personalized, intelligence-
based e-learning platforms to enhance both enjoyment and academic outcomes.

Limitations and Recommendations

While this study provides valuable insights into the role of e-learning environments
designed according to multiple intelligences identified by artificial intelligence in science
teaching, it has several limitations that should be taken into account when interpreting
the results.

First, the duration of the study is relatively short, limited to six weeks excluding the pre-
test and post-test phases. Given that attitude development is a long-term process, this
short time frame may not be sufficient to observe statistically significant changes in
students' attitudes. Future studies may consider conducting their studies over a longer
period to capture more lasting and measurable changes.

Second, the e-learning content was limited to a single unit (MaC) and students were only
trained on the MaC unit with content appropriate to their dominant intelligence type.
This narrow scope may have limited the generalizability of the findings. Expanding the
content to cover more than one unit and allowing students to explore the e-learning
environment tailored to different types of intelligences may increase the
comprehensiveness and effectiveness of such interventions.

Third, Al was active in the study in identifying students' dominant intelligence types.
Future research could further incorporate Al into the teaching and learning process. For
example, a Chatbot could be created to help students by answering their questions in
terms of both platform usage and domain knowledge.

Finally, although the study included both quantitative and qualitative data, the attitude
scale may not have fully captured the emotional and cognitive nuances expressed in the
interviews. Future research could utilize more sensitive and multidimensional
measurement tools to better reflect students' emotional responses.
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