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The Effect of STEM Activities on the Academic
Performance of Students with Reading Problems

ZEREN GACAR', HILAL AKTAMI$** AND AHMET BILDIREN?

This research aimed to increase the academic performance of fifth-grade
secondary school students (aged 10 years) with reading problems in sci-
ence classes. Using the single-subject ABA research model, the study
was conducted one-on-one with three fifth-grade students with reading
problems who were studying at a secondary school in a city centre in the
western region of Turkey. The research was carried out over a four-week
period, with two lesson hours per week. Semi-structured interviews
were conducted with science teachers to develop the activities in the
research and activity sheets were subsequently developed based on the
interview findings. To determine academic performance in the science
course, three group monitoring tests consisting of ten questions were
prepared for the Sun, Earth and Moon unit outcomes and checklists
added to the activity booklets were used. In addition, a STEM continuity
survey was used to determine whether students with reading problems
would like to receive education with STEM activities. The results ob-
tained in the research showed that there was an increase in the academic
performance of the students. In addition, all three students participating
in the study stated that they would like to continue receiving education
through STEM activities.
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Vpliv dejavnosti STEM na u¢no uspe$nost uc¢encev z
bralnimi tezavami

ZEREN GACAR, HILAL AKTAMIS IN AHMET BILDIREN

~> Namen te raziskave je bil povecati u¢no uspes$nost ucencev petega ra-
zreda osnovne $ole (starih 10 let) z bralnimi tezavami pri pouku nara-
voslovja. Z uporabo enosubjektnega raziskovalnega modela ABA je bila
raziskava izvedena individualno s tremi uéenci petega razreda z bralni-
mi tezavami, ki so obiskovali osnovno Solo v sredis¢u mesta v zahodni
regiji Turcije. Raziskava je potekala $tiri tedne, in sicer z dvema $olskima
urama tedensko. Z ucitelji naravoslovja so bili opravljeni polstrukturi-
rani intervjuji za pripravo dejavnosti v raziskavi, na podlagi ugotovitev
intervjujev pa so bili nato pripravljeni listi z dejavnostmi. Za ugotavlja-
nje u¢ne uspesnosti pri pouku naravoslovja so bili za u¢ne izide enote
»Sonce, Zemlja in Luna« pripravljeni trije testi skupinskega spremljanja,
sestavljeni iz desetih vprasanj, uporabljeni pa so bili tudi kontrolni se-
znami, dodani knjizicam z dejavnostmi. Uporabljena je bila tudi anketa
o kontinuiteti STEM, s katero smo ugotavljali, ali bi se uc¢enci z bralnimi
tezavami Zeleli izobrazevati z dejavnostmi STEM. Izsledki, pridobljeni v
raziskavi, so pokazali, da se je u¢na uspes$nost uc¢encev povecala. Poleg
tega so vsi trije ucenci, ki so sodelovali v raziskavi, izjavili, da si zelijo
nadaljevati izobrazevanje z dejavnostmi STEM.

Klju¢ne besede: STEM, bralne tezave, motnje pri u¢enju, posebno
izobrazevanje
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Introduction

The level of development and economic superiority of countries and
the ability to ensure continuity in this regard are dependent on success in the
field of education. The STEM approach has effects in the education systems of
economically developed countries such as European countries and the United
States (Kennedy & Odell, 2014). In order to obtain the scientific qualifications
of developed countries and to keep up with the ever-increasing technologi-
cal development, there is a need for an education approach based on the four
main disciplines defined as STEM (science, technology, engineering and math-
ematics), which should be integrated into education systems and included in
programmes (Raines, 2012). This includes the components of cyber physical
systems, the internet of things, internet services and smart factories. The neces-
sity of giving importance to STEM in education systems emerges from con-
sideration of the contributions of individuals working in the fields of Industry
4.0, technology and innovation, which are based on internet systems, including
modern automation systems, data exchange and production technologies. Edu-
cation systems therefore need to focus on twenty-first century skills, produc-
ing individuals who can think creatively, come up with innovative ideas, have
an entrepreneurial spirit, think critically and have advanced problem-solving
skills, all of which can be achieved by gaining STEM skills (TUSIAD, 2014).
STEM studies are gaining importance both nationally and internationally, with
an increasing number of studies emerging on the subject (Hare, 2017; Chris-
tensen & Knezek, 2017; Holba, 2015; Guzey et al., 2016; Wade-Shepherd, 2016;
Hwang & Taylor, 2016).

On examining the STEM literature, it can be seen that views on the inte-
gration of the STEM concept into education are generally in the form of the ef-
fects of STEM in teaching environments and on gifted students (Kertil & Giirel,
2016). In addition, there are studies on the effects of STEM education among
girls (Holba, 2015). Only two national studies have been conducted in Turkey
on the impact of STEM on students with learning difficulties (Biger, 2019; To-
sun, 2019), and there are few international studies (Ngubane-Mokiwa & Khoza,
2016; Israel et al., 2016; Lindsay & Hounsell, 2017). Among these studies are
social projects including the concepts of learning disability, autism and special
learning disabilities. The aim of the projects is to direct the individual to STEM
careers with STEM activities. In the present study, unlike in the national litera-
ture, changes in the non-verbal cognitive performance of students who have
difficulty in reading were examined, along with changes in their career interests
(Drobni¢, 2023) and motivations.
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In terms of science education, the views of students with inclusive edu-
cation and their teachers are generally included in national studies on learning
disability (Dilber, 2017). In this context, it is clear that science teachers do not
have enough information about how to implement lessons for students with
learning disabilities. A study by Kdse (2017) investigated teachers’ opinions
about education for inclusive students. The author concluded that this educa-
tion was inadequate: although it should be executed in line with the IEP pro-
grammes prepared, teachers did not know how to teach these programmes.
Studies including the opinions of teachers reveal that teachers working in this
field are not satisfied with their own performance, with some of them stating
that they do not know, or were unsure about, which method and material they
should use in the classroom. Students who have learning difficulties in literacy
and mathematics and have difficulties in adapting to their peers in the class-
room may also experience difficulties in science (Diindar & Akyol, 2014). In the
regulation published in 2018, the stated aims of special education services were
to determine the needs of individuals, taking into account the aims and prin-
ciples of the education system. This is expressed as ensuring that individuals
achieve optimal performance by determining their interests, talents and com-
petencies in various fields, and preparing them for the profession and social life
they will choose in the future (MoNE, 2018). It can be seen that the purposes
of special education services actually have similarities with career interest in
STEM. Considering the effects of developing and changing technology on our
daily lives, it is clear that there are changes in professions and that different pro-
fessions related to STEM have emerged. Including STEM-related activities in
special education may therefore result in individuals who need such education
adopting a profession in STEM-related fields in the future.

The literature on students with learning disabilities and science edu-
cation shows that research is generally conducted using the direct teaching
method, as well as web-designed and virtual applications (Hopcan, 2017; Tez-
can, 2012; Cikili, 2016), teaching methods that increase the interest and moti-
vation of students with learning difficulties (Kése Biber, 2009). For students
who have difficulties in learning, concrete activities involving touching, writing
and participating in dialogues and discussions in the learning process can pro-
vide permanent learning. In the Diagnostic and Statistical Manual of Mental
Disorders (2013, p. 67), learning disabilities are divided into three groups: a)
reading disorders (dyslexia), b) written expression disorders (dysgraphia), and
¢) numerical (mathematics) disorders (dyscalculia). The international and na-
tional exams in which Turkey participates, such as PISA, TIMMS and ABIDE,¢

4  ABIDE: Akademik Becerilerin Izlenmesi ve Degerlendirilmesi (Monitoring and Evaluation of
Academic Skills)
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test reading and reading comprehension, and Turkey’s failure in these exams is
generally related to these areas (OECD, 2015; ABIDE, 2019). In high school and
university entrance exams, which evaluate students and guide them to a career
choice, the questions are aimed at testing students’ understanding of what they
read, reinforcing the need to improve students’ reading and reading compre-
hension skills. It is therefore important to address the reading problems of stu-
dents with learning disabilities.

Reading problems can negatively affect students’ academic success
(Dtindar & Akyol, 2014). It is thought that these inadequacies and deficiencies
can be eliminated with different teaching methods for students with reading
problems (Sakarneh, 2023). In this context, the aim of the present study is to
determine the effect of STEM activities on the academic performance of stu-
dents with reading problems and to examine their willingness to continue with
STEM education.

Students with reading problems may have difficulty making sense
of subjects requiring reading performance. For example, if the student has a
reading problem, s/he cannot solve problems encountered in mathematics,
thus causing a mathematical disorder. Likewise, most researchers agree that
mathematical difficulties are often associated with problems in other domains,
such as language difficulties, spatial difficulties and/or difficulties with memory
(Dowker, 2009, p. 7). It is thought that STEM activities implemented with stu-
dents with reading problems will also affect these students in science courses.
In this context, the present research aims to reveal the effect of STEM activi-
ties on the academic performance of students with reading problems and their
willingness to continue studying STEM activities. The research problem is: “Do
STEM activities have an effect on the academic performance of students with
reading problems?” The sub-problems of the research are:

(1)  Isthere a change in the academic performance of students with reading
problems at the end of the education process with STEM activities?

(2)  Whatis the level of willingness of students to study with STEM activities
at the end of the education process with STEM activities?

Method

The ABA design, a single-subject research model, was used in the re-
search. The single-subject research model is used when the participants in a
research study group are evaluated by one subject or a small number of sub-
jects. Single-subject designs experimentally examine the effect of an interven-
tion. The ABA design is used when the aim is to create a time series, providing
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stronger evidence of the causal effect of a situation (Christensen et al., 2014,
p. 315). The dependent variables of the present study were determined as the
general mental ability (academic performance) of the subjects in the science
course, and the independent variable as the application of STEM activities.

Participants

In Turkey, students between the ages of 10 and 13 study in secondary
schools. In this study, the research participants were three fifth-grade students,
one girl and two boys aged ten years, with reading difficulties and studying at a
randomly selected secondary school in a province in the Aegean region of Tur-
key. The selection criteria were that the students had not taken STEM activities
before, that they had reading problems, that their participation was approved
by the school they attended, and that they participated in the study voluntarily
with the permission of their families. In addition, the guidance of the classroom
teacher was also taken into account in the selection of the participants from the
fifth-grade students at the school.

In determining which students should participate in the study, an in-
terview was first conducted with the school administration, who referred the
matter to the guidance service. One-on-one interviews were conducted with
the students’ science, mathematics, informatics and Turkish teachers, as well
as with the classroom guidance teachers, with reference to the names of the
students obtained from the guidance service and the psychological counsellor.
In these interviews, the teachers were asked to evaluate the students’ attend-
ance, grades and behaviour in the course in general terms. Opinions about the
students were obtained from their subject and class teachers. selected Based on
the results of these interviews, the students in question were observed in their
classrooms. During the observations, consideration was given to the students’
behaviour in the classroom, whether they demanded the right to speak in the
lesson, the difficulties they experienced in reading a text if they participated
in the lesson, the writings they kept in their notebooks, their attention to the
lesson and their academic success. It was observed that the students frequently
made reading mistakes, read syllables incorrectly, overlooked some word af-
fixes or added extra affixes while reading a text. It was therefore determined
that they had difficulty in reading. When the students’ writing notebooks were
examined, it was observed that their writings were irregular, they often used
lowercase letters at the beginning of sentences and uppercase and lowercase
letters in the sentence, they used punctuation incorrectly or not at all, and
numbers were reversed. It was also noted that the students paid attention if the
teacher gave them the floor during the lesson, but otherwise did not engage
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with the lesson voluntarily. The students exhibited behaviours such as being
distracted during the lesson, playing with an eraser or pencil, talking to the per-
son sitting next to them, and asking irrelevant questions. With regard to their
academic achievements, only one of the students observed had achieved 70
percent in the mathematics course, and their overall average was below grade
level. In the teacher interviews, it was learned that the students were indifferent
to the lessons, had difficulty answering questions when asked, and were often
sick and absent from school. The female students were quieter than the male
students in the classroom and followed lessons more attentively. Three of the
students were receiving one-on-one training in reading and writing in support
training rooms, which provided an opportunity to observe these students in
this context. A one-on-one interview was conducted with the students’ teacher,
who stated that the reading and writing of the three students was weak, which
was confirmed by observations in the support training room. In the session
observed, the students were given a text from their science textbook and asked
to read it for 60 seconds. During this period, the student Ali had difficulty read-
ing, especially syllables. He read slowly and with continuous breaks, reading 15
words in 60 seconds, 5 of which were wrong. The student Hakan managed to
read 19 words in 60 seconds, with 5 wrong words, while Defne read 12 words in
60 seconds, with 2 wrong words. The students’ fifth-grade peers normally read
between 200 and 300 words per minute on average, and fewer than 200 per
minute is considered slow reading (Akyol, 2011). The three students observed
therefore read very slowly and inaccurately. In a study by Ergiil (2012), it was
stated that the reading performance of students with reading difficulties was
55.96 words per minute.

Instruments

The data collection tools used in the present research were: a) a moni-
toring test prepared by the researcher (to observe the pre-post monitoring
measurements of the students and assess the development and change in their
performance in the Earth and Universe topic), b) STEM activities prepared by
the researcher, ¢) a checklist prepared by the researcher (after the STEM activi-
ties, a monitoring test was administered to the students at the end of each ses-
sion; in each of the applied monitoring tests, equivalent questions measuring
the same outcome were prepared in order to prevent the students from giving
memorised answers), and d) a STEM continuity questionnaire prepared by the
researcher.
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Monitoring test and checklist

Tracking Test

A monitoring test was prepared by the researcher to determine the stu-
dents’ levels during the research process. Accordingly, a monitoring test was
created for the ‘Sun, Earth and Moon’ unit in the Primary School Fifth-Grade
Science and Technology Curriculum. Content validity was ensured by sub-
mitting the created test to expert opinion. An example of the questions in the

monitoring test is:

Sample question

(1) How do we place the balls below to form the Sun-Earth-Moon model in
the correct order?

(A)  Soccer ball-ball-ping pong ball

(B)  Ping pong ball-soccer ball-ball

(C)  Ball-ping pong ball-soccer ball

(D)  Soccer ball-ping pong ball-ball

Control list

The World and Universe Checklist is used to show the level of knowledge
the students are expected to exhibit and to make appropriate decisions about
education and training by observing their strengths and weaknesses. Based on
the performance level determination form developed by Kose Biber (2009) in
his master’s thesis, the checklist was developed for the present study and sub-
mitted to expert opinion. At the beginning of the activity, pre-measurements of
the students were taken in order to assess the difference due to the intervention.
The final measurements were taken at the end of the application in order to
determine the change in the expected performance levels of the students after
the intervention. In order to obtain numerical data for evaluation, the students
were assigned 1 point for exhibiting each expected behaviour listed in the form,
and o points for listed behaviours not exhibited. The checklist was applied at
the end of each activity to measure the students’ ability to remember the mate-
rial and achieve the objectives of the activity. In addition, the students were
required to answer at least 15% of the questions correctly in order to proceed to
the new activity booklet (Billingsley, 2011). Examples of expected behaviour in
the checklist are given below (Table 1).
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Table 1
Examples of Expected Behaviour in the Checklist

1t week 2" week 3 week 4" week

Purpose 1
First Last First Last First Last First Last

What is the shape of the Sun? Can
you draw it on a piece of paper?

How big is the sun? Can you draw
it on a piece of paper?

What geometric structure does
3 the Sun look like? Can you draw it
on a piece of paper?

STEM continuity questionnaire

After the students had completed the intervention with STEM activities,
a questionnaire prepared by the researcher was applied to reveal the students’
thoughts about the activities and assess their desire to continue their education
with such activities after the intervention. Before applying the questionnaire,
it was presented to three experts in science education to obtain their expert
opinion. The questionnaire items were approved and no changes were made.
The study by Gregg et al. (2016) was used as a reference in creating the sur-
vey items. There are 11 items in total, such as: “I think that the information I
learned through the STEM activities will be useful in my daily life and later in
my school life”, “The STEM activities provided me with an opportunity to learn
and succeed” and “I could choose appropriate tools and materials in the lesson
with STEM activities” The maximum number of points that can be obtained in
the survey is 44, and the minimum is 11.

Research design

Preparation of the STEM activities

The STEM activities were prepared after taking into consideration the
opinions of teachers and a review of the relevant literature. The activities were
adapted to the sE lesson plan, which reflects the constructivist approach. The
students were informed about what they would learn in the introductory part
and their readiness was tested using story texts, animation and virtual reality
(VR) glasses to attract their attention and motivate them, thus commencing
the discovery phase. In the exploration part, various experiments and activities
were presented to the students using Tolkido playing cards. This was followed
by the explanation part, in which the students were expected to internalise and
explain the concepts they had experienced in the discovery phase and share the

9
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data they had obtained on the tablets they had been given, using video anima-
tions made by the teacher with the Scratch program. In the elaboration part,
the students were expected to be able to synthesise what they had learned and
transfer their findings to daily life, providing their own explanations through
activities and video making. Taking into account STEM, the aim is to obtain
a product based on a problem from daily life, which at this stage is similar to
5E. In the evaluation part, the students undertook self-evaluation with end-of-
story questions, painting, poster preparation and product extraction. After the
activities were prepared, they were presented to a panel for expert evaluation.
The panel included five faculty members in the fields of science, mathematics,
informatics and special education, four experts in the fields of science edu-
cation, astronomy, physics and special education, and three science teachers.
Booklets were prepared in line with the opinions received.

The implementation process

The implementations were carried out in a room with the guidance of
the school administration. It was a large, well-lit room suitable for airing and
without heating problems. The process of working one-on-one with each stu-
dent took place on a square white table. The application was carried out with
the students for four weeks, with eight sessions in total. During the implemen-
tation process, the students and researchers carried out one-on-one studies and
care was taken to establish eye contact with the students. In order to meas-
ure the prior knowledge of the students, the follow-up questions on the topic
Earth, Sun and Moon prepared by the researcher were applied to the students
participating in the application. During the implementation process, the Earth
and Universe Checklist was used to determine the performance levels before
and after each activity. Based on the application, the checklist prepared by the
researcher on the topic Earth, Sun and Moon was applied again in order to take
the final measurements. The questions were read aloud by the researcher when
the students had difficulty reading or showed signs of fatigue, and the student
was asked to mark the answer by him/herself. The process with students who
had reading problems was as follows:

In the initiation sessions, all of the students were asked one of the three
groups of ten equivalent questions in succession, enabling starting level data
to be collected over three sessions. After the starting level data were obtained,
the three students involved in the research started learning with the STEM ac-
tivities prepared for the Sun, Earth and Moon unit in fifth-grade science les-
sons in secondary school. At the end of each day, the questions on the activity
sheet were asked and the number of correct answers was recorded on the Earth
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and Universe Checklist. Complete and correct answers to the questions were
marked as (+), while incorrect or approximate answers were marked as (-). Be-
fore moving on to the next activity sheet, the questions in the previous activity
sheet were asked again. If the students answered 15% of the questions correctly,
the next activity sheet was implemented. Teaching continued until a stable level
of correct answers was reached, after which the application phase was termi-
nated. After the completion of instruction, follow-up sessions were held to ex-
amine the extent to which the subjects retained what they had learned during
instruction. The monitoring sessions were carried out by the practitioner two,
five and seven weeks after the end of instruction.

The data obtained at the end of the sessions with regard to the three stu-
dents were analysed in accordance with the ABA model. These data are shown
in Figure 1. In addition, attendance at the course was determined by the STEM
attendance questionnaire at the end of the application.

The initiation, application and follow-up data regarding the students
Ali, Hakan and Defne are presented in graphic form in the findings accord-
ing to the ABA model. The number of correct answers given by the students is
given as a percentage.

Results

The findings regarding the effect of STEM activities on the academic
performance of students with reading difficulties in science lessons are pre-
sented below.

1.1 Findings Obtained from Teaching the First Student (Ali) with STEM
Activities

Figure 1
Findings of Ali's STEM Activities and Teaching Sessions
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The starting level data for Ali were collected in three sessions, each com-
prising one group of 10 questions, making a total of 30 questions from the sci-
ence topic Earth and Universe. Ali correctly answered 10% of the 10 questions
in each of the three sessions. After the baseline data reached stability, the teach-
ing sessions were commenced with STEM activities. The learning process took
place in eight sessions. It was observed that the response percentages were 87%
in the first session, 87% in the second session, 100% in the third session, 80%
in the fourth session, 80% in the fifth session, 80% in the sixth session, 100% in
the seventh session and 100% in the eighth session. The sessions were then ter-
minated and the monitoring phase commenced. In the monitoring phase, three
groups of 10 questions were asked, making a total of 30 questions. Ali correctly
answered 60% of the questions in the first session of the monitoring phase, 30%
in the second session, and 50% in the third session (Figure 1).

Findings Obtained from Teaching the Second Student (Hakan) with
STEM Activities

Figure 2
Findings of Hakan’s STEM Activities and Teaching Sessions
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The starting level data for Hakan were collected in three sessions, each
comprising one group of 10 questions, making a total of 30 questions from
the science topic Earth and Universe. Hakan correctly answered 50% of the 10
questions in the first session, 30% in the second session, and 50% in the third
session. After the baseline data reached stability, the teaching sessions were
commenced with STEM activities. The learning process took place in eight ses-
sions. It was observed that the response percentages were 87% in the first ses-
sion, 75% in the second session, 100% in the third session, 80% in the fourth
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session, 100% in the fifth session, 100% in the sixth session, 100% in the seventh
session, 100% in the eighth session. The sessions were then terminated and the
monitoring phase commenced. In the monitoring phase, three groups of 10
questions were asked, making a total of 30 questions. Hakan correctly answered
30% of the questions in the first session, 20% in the second session, and 30% in
the third session (Figure 2).

1.2 Findings Obtained from Teaching the Third Student (Defne) with
STEM Activities

Figure 3
Findings of Defne’s STEM Activities and Teaching Sessions
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The starting level data for Defne were collected in three sessions, each
comprising one group of 10 questions, making a total of 30 questions from the
science topic Earth and Universe. Defne correctly answered 0% of the 10 ques-
tions in the first session, 0% in the second session, and 0% in the third session.
After the baseline data reached stability, the teaching sessions were commenced
with STEM activities. The learning process took place in eight sessions. It was
observed that the response percentages were 87% in the first session, 100% in
the second session, 100% in the third session, 60% in the fourth session, 87% in
the fifth session, 100% in the sixth session, 100% in the seventh session, 100%
in the eighth session. The sessions were then terminated and the monitoring
phase commenced. In the monitoring phase, three groups of 10 questions were
asked, making a total of 30 questions. Defne correctly answered 70% of the
questions in the first session, 80% in the second session, and 70% in the third
session (Figure 3).
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1.3  Findings Obtained Regarding the Students’ (Ali, Hakan, Defne) Desire
to Continue their Education with STEM Activities

Figure 4
Findings Regarding the Students’ (Ali, Hakan, Defne) Desire to Continue their
Education with STEM Activities
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As Figure 4 shows, the students’ total scores from the STEM continuity
questionnaire range from 44 to 42.

Discussion and conclusion

The research was conducted to determine the effects of STEM activities
prepared for students with reading problems on their academic performance
and their willingness to undertake STEM activities. Within the scope of the
research, data were collected from three students with reading problems study-
ing in a public school. According to the findings obtained in the research, it was
concluded that the STEM activities developed were positive for the develop-
ment of the three students with reading problems.

The research findings show that the proficiency of the first student, Ali,
increased during the sessions in which STEM activities were applied, but de-
creased in the last monitoring sessions. The fact that this student was bored
while answering the monitoring test questions but increased in proficiency in
the following weeks of monitoring is thought to be due to his current mood
and motivation. The evaluations made during and after the implementation
of the activities of the students with reading problems are different from the
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education and evaluations they receive in the classroom at school. In the later
stages of the research, it was observed that the first student answered the ques-
tions without getting bored while reading and with a high level of motivation.
The student did not undertake any activities during the application of the post-
monitoring tests and participated in the sessions reluctantly, stating that he had
difficulty in reading and therefore did not want to read. In the areas where he
had difficulty in reading, the questions were read clearly to the student and an-
swered accordingly. It is thought that the student’s reluctance to read may have
been because he was subjected to a monitoring test without doing any activity.
While sitting at the table and working one-on-one, the student was not inter-
ested in the measurement tool and tended to ask irrelevant questions (e.g., Do
you have children? Are you married? How old are you?). He got up, asked for
a toilet break and wanted to play with the computer. In the interviews with the
student’s teachers, it was stated that the student was constantly moving during
the lesson and had difficulty concentrating on the lesson, which may explain
the student’s decrease in motivation in the last sessions of the follow-up test.
In the literature, it is stated that students with learning disabilities are typically
either withdrawn or hyperactive (Wicks-Nelson & Israel, 2009).

When the performance values are examined, it can be seen that the stu-
dent’s performance increased by one point. Applying the test to the student
without STEM activities may have negatively affected the increase in perfor-
mance value. For this reason, STEM activities are thought to increase the per-
formance of students with reading problems.

The second student, Hakan, achieved higher scores than the other two
students included in the study when measuring the starting level. While it was
observed that he achieved high scores at the end of the sessions and the edu-
cation progressed positively, his results decreased in the last monitoring ses-
sions. There were times when he did not follow the instructions given during
the study and he complained that the session could not be held in the last week.
This student performed well whenever he wanted. While using the computer,
he wanted to go out of the planned activities and open other internet pages
using the browser, and he did not want to follow the prescribed activity order.
When asked to read the questions, he refused, using body language without
giving any answer. In other words, he was completely closed. This is thought
to have caused the recorded decrease in proficiency in the post-monitoring
sessions, resulting in a lower level of success than the initial level. During the
activities, the student stated that he did not like science lessons because it was
difficult this year. It is thought that commencing the STEM activities with this
attitude had an impact on the result.
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When the change in the second student’s performance is examined, it
can be seen that there is approximately a 50% increase in the results. It is thought
that the actual performance of the student was revealed during the STEM ac-
tivities, but was not reflected during monitoring. Another possible explanation
could be that the initial measurements were low due to environmental factors
(such as the new environment, unfamiliarity, inability to concentrate).

The third student, Defne, started the sessions at a lower level than Ali
and Hakan before starting the intervention training. When the initial and final
sessions are examined, however, it can be said that the difference is positive.
Defne has problems attending school and stated that she only came to practical
classes, where knowledge was applied. This was confirmed by the school ad-
ministration and teachers confirmed. The student’s parents requested a one-on-
one telephone interview, during which the researchers were asked to persuade
the student to attend school. Based on the grades received from the school ad-
ministration, it is clear that her level of success is low. Her older sister, who
is studying at the same school, has a diagnosis of disability, and the guidance
service had been requested to guide Defne in this regard. It is thought that the
student will be successful if the education process is planned individually or if
STEM activities are used in the classroom environment.

The evaluation of the student’s performance indicated that the STEM
activities made a difference, as she showed a positive development in the moni-
toring sessions, which is expected to make a difference in her academic perfor-
mance in parallel with the monitoring sessions. Thus, the student’s experience
with STEM activities had a positive effect on her academic performance.

Genetic factors have a role in learning disabilities. Research on this sub-
ject has shown that genetic factors affect the development and maturation of
the brain, and in this case, learning disabilities affect cognitive functions. In
addition, environmental factors such as a poor financial situation and a lack of
education are thought have an impact, although it has been found that envi-
ronmental factors affect reading skills more as a result of the combination with
heredity. In a study conducted for this purpose, it was found that children who
are described as poor have twice as many learning difficulties than children
who are not described as poor (Child Trends Data Bank, 2014). In addition, it
has been revealed that heredity is effective in reading ability and mathematics
skills (Ozgivit Asfuroglu & Fidan, 2016).

The findings regarding the students’ desire to continue their education
with STEM activities show a strong desire among the students in this respect,
including the student who does not want to continue school and only attends the
courses during the application period. In a study conducted by Karasu (2019),
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it was determined that students liked lessons with the activities prepared in
accordance with the 5E learning model for students with learning disabilities.

In the present research, it was observed that the students had fun and
their motivation increased during the process of their education with STEM ac-
tivities. Furthermore, the performances of two of the students clearly improved.
Education with STEM activities can be an opportunity for students with read-
ing problems or learning disabilities in special education classification to dem-
onstrate their performance. The participating students with reading problems
learned by doing and experiencing in the process of applying the activities and
they absorbed what they had learned. It is thought that providing a learning
process with STEM activities in a simple and understandable way helps stu-
dents to make sense of the subjects and concepts more easily. Reading trainings
and individual teaching programmes in special education are designed for stu-
dents who have reading problems, and STEM activities can be individualised
for each student. The activities developed in the present study were prepared
based on the general characteristics of students with reading problems, but the
areas in which individual students have difficulty are different. It was found
that, in designing activities, expressions must be simple, step by step and visual,
as well as being practical. It is clear that the existing performance of students is
revealed with STEM activities.

It can be concluded that the use of contemporary approaches in the edu-
cation of students rather than the traditional approach is more effective aca-
demically (Demir, 2008; Kaplan & Tekinarslan, 2013; Capraz, 2016).

Limitations of the study

Although the present research is limited to three students with reading
problems, it is clear that providing education with STEM activities can be used
as a tool to increase students’ performance. The fact that the STEM activities
were not based on reading enabled the participating students to learn and prac-
tise more actively, although they had difficulty in the monitoring tests because
they were based on reading. However, this is limited to the findings of the pre-
sent study; the fact that applications and evaluations made for students with
reading problems are not based on reading (they are interactive or computer-
supported) may increase students’ participation in courses. According to the
results of the STEM continuity survey, the students stated that they wanted to
continue their education with STEM activities. STEM activities or educational
processes using different techniques for students with reading problems can be
planned by teachers and academics. Since the present study is limited to stu-
dents with reading problems, the application could be repeated with students
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with different learning disabilities to examine its effect. In the present research,
the application with students who have reading problems was limited to three
sessions. In STEM-supported studies on students with reading problems, the
process could be planned for a longer period of time, enabling its effect to be
observed in more detail. The application was carried out one-on-one with each
student in a special education classroom. In future studies, STEM activities
could be implemented in classrooms by creating heterogeneous groups consist-
ing of students with reading problems and their typically developing peers. The
present study was limited only to the monitoring sessions before, during and
after the application, but teachers and parents could also be interviewed about
the students’ post-implementation situations to examine whether any changes
have occurred.
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