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The aim of this study was to provide more effective teaching of the unit “Electricity in
our lives” to the 8" grade middle school students with visual impairment. The needs of
these students were identified in order to design the activity. Their general and special
needs were also taken into account. The effect of the activity on their conceptual
learning was investigated. Qualitative approach was employed as the research strategy
and carried out as a case study. Participants of the study was consisted of seven
visually impaired students. It is find out that the activity has a positive effect on
students’ conceptual learning.
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Bu galisma ortaokul 8. sinif diizeyindeki gérme engelli 6grencilere Fen Bilimleri dersi
Yasamimizdaki Elektrik Gnitesinin kazanimlarina yonelik olarak daha etkili bir egitim
sunabilmek amaciyla yapilmistir. Calismada goérme engelli 6grencilerin  gorme
diizeylerine yonelik ihtiyaglari ve tiniteye yonelik genel 6grenme ihtiyaglari belirlenmis
ve bu ihtiyaglar dikkate alinarak bir etkinlik hazirlanmigtir. Hazirlanan bu etkinligin
ogrencilerin kavramsal 6grenme diizeyleri lzerindeki etkisi incelenmistir. Calismada
nitel arastirma yaklasimlarindan durum calismasi kullaniimistir. Katilimcilar gérme
engelli 7 6grenciden olugmaktadir. Galisma bulgularinda yapilan etkinligin gérme
engelli 6grencilerin Yagsamimizdaki Elektrik Gnitesinin kavramsal 6greniminde olumlu
etkileri oldugu belirlenmistir.
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Introduction

Life is being continuously changed. These changes are affecting the education processes. Changes
happening in educational process are aiming to raise generations who direct individuals to prefer means
of obtaining significant information rather than memorization, teaching the obtained information in
daily life and finding solutions to problems encountered. Individuals having these aimed skills depend on
the designing of effective learning environments and using the tools and educational materials prepared
in accordance with the education technology principles (Yanpar Yelken, 2011). Since the use of tools and
materials in the education process activate more than one sensory organs of individuals, learning will be
more effective.

In many studies, visual descriptions, educational technologies and educational materials have been
proven to provide important contributions to learning process (Baki, Yalginkaya, Ozpinar & Uzun, 2009;
Sahin, 2003; Uyangor & Ece, 2010; Yesilyurt & Gil, 2011). Since the use of tools and materials in the
education process activate more than one sensory organ of individuals, learning can be more effective.
Meanwhile, lack of any sensory organs is a circumstance that may cause deficiencies or inabilities
(Gursel, 2012). Senses being affected by inabilities for any reason should not be a circumstance
negatively affecting learning. For this reason, individual needs of students in education processes must
be considered.

Education process is a process covering not only normal students but also students who became
disabled due to some impairment. Impairment is defined as not being able to perform a skill, having
limited capacity to act in a certain way (Cavkaytar, 2012; Eripek, 2005); and individual not being able to
perform his social and emotional roles and things he normally should depending on his age, gender,
social and cultural factors is defined as disability (Citil, 2012). If the impairment has affected the sense of
vision, this is encountered as visual impairment (Kizilaslan, Zorluoglu, Yiicel, & So6zbilir, 2016). Visual
impairment is legally defined in two types as blind and low vision. Individuals whose vision with two
eyes is lower than 1/10 despite all medical corrections and who cannot utilize their vision in daily life are
blind, individuals whose vision with two eyes is 3/10 despite all corrections and who can only utilize
their vision in daily life by means of various tools are low vision individuals. As for educational terms,
individuals who have extreme vision loss, performing their education through other sensory organs,
mainly touching, are defined as blind; individuals who can utilize their vision even a little by using
auxiliary tools are defined as low vision (Gursel, 2012). Since vision is an important factor in learning, the
use of special learning methods which can remove this inability in learning of blind or low vision
students is very important (Buyurgan & Demirdelen, 2009).

Education processes should be organized by taking the visual needs of the students into
consideration in the education environments where visually impaired students are found and realization
of a more effective learning should be ensured. Therefore, individual needs of the students should also
be determined and education methods according to these needs should be selected, materials and tools
suitable for the visual impairment of the students should be utilized. The use of materials and tools in
Science lessons, where visuals are especially intense, is considerably important. For example, teaching
tools that can be used to see some issues in physics courses for students with disabilities was proposed
by Biilbil and Eryilmaz (2012).

Electric in our Lives unit found in the science lesson, physical events learning fields, is one of the
units which absolutely require the use of tools, materials and activities in terms of information
contained. This unit is important in terms of containing information that may be used in daily life and
scientifically as well as being difficult (Mayo, 2004).

When the current body of literature is examined, it was seen that more studies were made
concerning use of tools and materials appealing to senses other than vision in the education of visually
impaired students unlike normal students (Bilbil & Eryilmaz, 2010; Bilbal, 2011; 2013; Okcu & Sozbilir,
2016; Sozbilir vd., 2015). When the contributions of science lessons to daily life is considered, the
visually impaired students should also possess the skills provided by science lessons just as necessary as
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students with normal vision. Therefore, this study is aimed to design the education environments by
structuring according to needs and expectations of visually impaired students towards the gains of
Electricity in our Lives unit, chosen from the Science lessons Physical Phenomena learning field.
Therefore, an instructional design was made for both more effective explaining of the unit and more
effective learning of the concepts of the unit by visually impaired students.

Method

In the study, design-based research method was used (Design-Based Research Collective [DBRC],
2003). Study consists of 3 stages as need analysis, instructional design and implementation. In the first
and third stages of the research, the case study method was utilized (Yin, 2003). Case study is a
qualitative research approach where the researcher collects data through data collection tools
containing various resources on one or more circumstances limited in a certain time, circumstances and
themes depending on the circumstances are defined (Creswell, 2007). In the first stage, for the purpose
of determining the individual needs of visually impaired students on science education, descriptive case
study was resorted, as for third stage, to see how effective is the developed education design
(effectiveness and materials) on concept learning, explorative case study was used. In the design of the
research, ADDIE model was used, which is one of the core education design models. ADDIE model
consists of Analysis, Design, Development, Implementation and Evaluation stages. The stages of the
study is as follows:

1% Stage (Analysis):

e Analysis Stage: Individual learning needs and concept learning levels of visually impaired
students were determined towards acquiring knowledge and skills specified in the 8th grade science
curriculum (MEB, 2013) and in-class observations and semi-structured interviews done with students
were used for needs analysis. As a result of in-class observation data, the general needs of the
students regarding learning outcomes and interview data, individual learning needs of the students
were determined. In this context, the achievement levels of 8th grade students on 2 learning
outcomes related to magnetic effect of electric current and transforming electric energy to motion
energy were determined within scope of "Electricity in our Lives" unit, Magnetism in our Daily Life
topic and the design of instruction was made in light of general and special requirements.

2™ Stage (Design and Implementation):

e Designing Stage: In this stage, current problems of students related to 2 learning outcome
related to magnetic effect of electric current and transforming of electric energy to motion energy
and the gain that will form the relation between the solutions of these problems and designed
activity are classified by proposed learning fields of science. For the learning outcomes to be brought
to students in an understandable way, the learning outcomes were classified according to Bloom
taxonomy. Classification of learning outcomes according to Bloom taxonomy is as follows:

1. Learning Outcome 1.4. Explores and presents where the magnetic effect of electric
current is used in daily life (Factual Knowledge - Analysis)

2. Learning Outcome 1.5. Notices electric energy transforming to motion energy (Factual
Knowledge - Analysis)

e Development Stage: In this stage, to appropriate bringing of the learning outcomes in
education process to learning fields, materials and activity (instructor’s guide, instructional materials,
supportive environment organization, measurement and assessment tools) are developed in
accordance with the nature of science and properties of scientific knowledge (Simsek, 2011). Also,
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for the developed activity to be implemented, an instructor’s guide, where how an applied activity is
carried out, instructor and student roles are explained, purposes of activity and education are found
and a student work sheet where the directives on what will be done and which materials will be used
by the student in the activity is found were prepared. In addition to these, an interview form to take
the opinions of students after the implementation regarding achievement tests and design for the
evaluation of the effectiveness of the design developed.

e Implementation Stage: In this stage, necessary planning and development for the convenient
implementation of developed instructional materials and activity in the class environment were
made. Besides the organization of how to use the environment, material, tools and activities in the
implementation process, timing, sitting arrangement, training on their roles in this implementation
were given to educators. Then, the design was implemented. During implementation of the design,
observations based on the implementation were made. Also, after the implementation of designed
activity, student opinions were collected through semi-structured interviews.

3™ Stage (Evaluation of Design):

Applicability and practicability and strong and weak aspects of the design were determined in the
light of data obtained from the observations and interviews made in the implementation process,
evaluations on the whole of the process were made and the aspects of education design requiring
improvement were revealed. Evaluation process was made taking program, material, tools and activity,
educator, student, process dimensions into consideration. Also, for the purpose of evaluation of
instructional design process, criteria were developed in the practicality, applicability, suitability and
validity (Simsek, 2011) dimensions and evaluation according to these criteria were made.

Let's make an electric motor activity towards the needs of students determined in the needs analysis
stage, which is the first of the stages explained above, was planned by taking the individual attributes of
visually impaired students into consideration and designed by making various adaptations. The activity is
one made for students with normal vision. This activity was performed by forming two-student groups
consisting of one blind student and one low vision student and by active participation of each student. In
the tools used for low vision students, big type sized letters and color contrast were considered, as for
blind students, Braille alphabet was used in written sections and the activity was performed with
materials they could sense by touching.

The Participants

The participants of the study are formed by 8th grade students studying in 2013-2014 and 2014-
2015 education years in Erzurum province, Yakutiye Visually Impaired Middle School. 5 students
studying in 8th grade in 2013-2014 education year and 8 students studying in 8th grade in 2014-2015
education year took part in the needs analysis, which is the first stage of the study. Study group was
formed by using purposive sampling method. Purposeful sampling enables deep study of circumstances
thought to have rich information (Buyukoztirk, Kilig, Cakmak, Akgln, Karadeniz, & Demirel, 2009).
Descriptive information on visually impaired students participating in the study are found in Table 1 and
Table 2.

Table 1.
Student composed of study group for needs analysis stage
Student No Vision Level Eye with the vision deficiency

Si1 Low Vision Both eyes
Sia Low Vision Both eyes
Si3 Totally Blind
Sia Totally Blind
Sis Totally Blind
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Table 2.
Student composed of study group for the implementation stage
Student Vision Level Eye with the vision deficiency
No
Sy1 Low Vision Both eyes
S22 Totally Blind
S,3 Low Vision While one eye with low vision, the other eye doesn't see at all
So4 Low Vision Both eyes
Sys Advanced Myopic Both eyes
S,6 Low Vision Both eyes (Vision impairment in the right eye is more severe)
S, Low Vision Both eyes

(S: student; 1: needs analysis stage; 2: implementation stage; 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11: student
number)

Data Collection Tools

As a data collection tool in the needs analysis stage of the study, in-class observations and semi-
structured interviews were used to determine the needs of the students. As for the implementation
stage, semi-structured interview form, student work sheets, achievement test and conceptual
understandings interviews made with the students for the purpose of determining concept education
were used as data collection tools.

1. Observation Form: The form used for in-class observations was developed depending on the
unstructured observations made during the needs analysis stage. As a result of observations made at
the first stage, a semi-structured observation form was developed in order to observe the activities
developed by taking individual needs into account. This form was used to evaluate the implementation
of instructional design. While in the unstructured observation form included basic question to guide
observation such as "How does it happen?, Need and Observer Notes" sections, semi-structured form
was formed in order to cover sections such as "Preparation to Education, Suitability to Student’s needs,
Functionality of the Activity, Practicality of Activity and Actualization of Instruction" dimensions. These
dimensions found in the unstructured form were formed by referring to observation data analysis and
expert opinions.

2. Student Work Sheets: Work sheets were prepared for the purpose of ensuring students to be
active during activity. Materials of the activity to be performed and necessary directives for the
actualization of activity were found in the work sheets. Each directive is followed by an open ended
question. By this means, it was aimed for the students to learn what they are doing for why while
performing the activity. Care was also taken while preparing work sheets to make them suitable for
gains and necessary corrections were made in accordance with expert opinions.

3. Achievement Test: Test was developed in order to measure students’ achievement before and
after teaching. The pre-test and post test questions were the same. Five multiple-choice questions were
developed by taking the learning outcomes into account. Experts were asked to review the questions
and necessary revisions were made according to the feedback received.

4. Student Interview Form: interview form is used for the purpose of determining the conceptual
learning levels of the students. While preparing the interview form, activity oriented learning outcomes
were considered. Interview questions prepared were organized by taking expert opinions.

In-class observations were made by using unstructured observation form in needs analysis stage and
semi-structured observation form in implementation stage. Unstructured observation form consists of
two parts. Cognitive process according to Bloom Taxonomy and analysis according to knowledge
dimension fall into the first part and how does it happen, needs and observer notes fall into the second
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part. As for the implementation stage, for the purpose of evaluating the activity, second part was semi-
structured unlike the first observation form and some evaluation criteria for the activity and materials
were formed.

Table 3.
Evaluation template of open ended questions
Code Description Score
Fully Correct Answers containing all aspects of the correct answer scientifically 1
Partially Correct ~ Answers containing some aspects of the correct answer scientifically 0,5
Misconception Answers containing correctible misconceptions (correct answer but also 0,25
contains some misconceptions)

Incorrect Answers that are scientifically incorrect 0
Incomplete/Not  Answers such as "l don't know", "I didn't understand" and question is 0
Understood repeated.
Empty/Irrelevant  Answers that are irrelevant, unclear, incoherent and left empty 0

As shown in Table 4, answers containing all aspects of the scientifically correct answer were
evaluated with 1 point, answers containing some aspects of the scientifically correct answer were
evaluated with 0,5 point. As for the incorrect answers containing misconception, they are evaluated
with 0,25 point. Also in this evaluation, the method of penalizing by giving a lower score instead of full
or half scores to answers were preferred due to presence of correctible incorrect answers by taking
incorrect answers into consideration. Incorrect, incomplete/not understood and empty/irrelevant
answers were evaluated with 0 point.

Findings

In this section, the findings obtained as a result of the analysis of study data are presented in titles as
interview, observation, work sheets and achievement test findings. It was aimed in the study that
students achieve the learning outcomes of 'Explores and presents where the magnetic effect of electric
current is used in daily life’ and ‘Notices electric energy transforming to motion energy’ through electric
motor activity.

Needs Analysis Stage Findings

As a result of the analysis of data of interviews made with the participating students for needs
analysis stage towards 'Explores and presents where the magnetic effect of electric current is used in
daily life’ and ‘Notices electric energy transforming to motion energy’ researches and presents the
places where the magnetic effect of electric current is used in daily life' and 'notices electric energy
transforming to motion energy' learning outcomes, some codes and categories were obtained. These
are as presented in the following table.
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Table 4.
Needs analysis interview categories
Category A. Areas of usage of magnetic effect Frequency
A.1. I don't know 3
A.2. Drying machine 1
A.3. Door bell 1
Category B. Transformation of electric energy to motion Frequency
energy
B.1. 1 don't know 2
B.2. By wind turbine 1
B.3. By washing machine 1
B.4. In dams 1

As a result of conceptual understanding interviews carried out with the students on learning
outcomes, it was seen that not all of the students achieve the learning outcomes. In giving examples to
areas of usage of magnetic effect, only two of the students could give examples from daily life, while
three of them had no knowledge on this learning outcome. Three of the students could answer to
question asked related to the learning outcome of electric energy transforming to kinetic energy as a
result of magnetic effect, but it was seen that two of them had no knowledge related to this learning
outcome. It is also understood from the answers given by the students in the classes that they did not
displayed any acceptable understanding towards these learning outcomes. The reason for this can be
thought as the education towards these learning outcomes during the classes made only as verbally and
students being passive during classes. As a result of the analysis of interview data, achievement level of
students to learning outcomes are determined as percentages. These are given in Table 5.

Table 5.

Learning outcomes achievement percentages of students as a result of needs analysis

Cognitive Status of Student’s
Process Understanding
Unit Topic w O and
£ £ Knowledg %
o O
g5 e
- © Dimension  S;, S12 S13 S1a Sis
Electricityin ~ Magnetism in 1.4. A4, - - - + - 20
our Lives our Lives 1.5. Ad. + - - + - 40

Analyses based on the data obtained through in-class observations during needs analysis are also
supporting the interview findings. Students being in the position of passive listeners in the classes are
causing them to mostly learn as memorizing and prevents forming of meaningful knowledge.
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Table 6.
Example from science lesson in-class observations

Lesson: Science

Unit/Subject: Electric in our Lives / Magnetism in our Daily Life

Date: 13 May2014

Time: 09:45-10:15

Science is generally taught as teacher providing verbal explanation without any practical activities. Blind
students are mostly listening to teacher by putting their heads on their desks while low vision students
are sometimes trying to follow the books and time to time trying to listen to the teacher. No tactile
materials had been used for the needs of visually impaired students, thus students remain passive in the
classes.

As a result of interviews and observation analyses, it was identified that no activities towards
student's use of any tools or materials during the lessons and only verbal listening was made. This
creates an obstacle to structuring of knowledge especially for blind students. As a result of observations
and interview data supporting observations, for the visually impaired students to perform a more
effective science learning, it was decided that activities using tools and materials appropriate to their
visual disability levels should be available in the classes and Electric motor activity was designed based
on the information obtained from the students. The design was applied to students of same class level
for 2 class hours in next education year.

Implementation Stage Findings

The activity of ‘Let's Make Electric Motor’ was planned for the purpose of bringing 'Explores and
presents where the magnetic effect of electric current is used in daily life’ and ‘Notices electric energy
transforming to motion energy' learning outcomes to visually impaired students. Materials to be used in
the activity was increased based on the number of groups of two formed. Thus, each student has found
the chance to examine the materials provided and performed the activity together with one of their
friends.
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Table 7.
Materials and performing of Let's Make Electric Motor activity

Activity Materials Activity Image

® 6 Volt Battery

e 1 Magnet

e Copper wire

e 2 Hooked Pins

e 2 Rubber Bands /

First, the magnet was placed on the battery and fixed with rubber bands. Then, two hooked pins
were attached to each end of the magnet with rubber band again. Copper wire was coiled over
another battery and a coil was obtained. Then the ends of copper wire which was made into a
coil was attached to hooked pins and the coiled wire was made to turn by the magnetic effect of
current in the battery and magnet.

The activity was performed in groups by students following the directives found on the Student
Work Sheets. Thus, each student had active role in the activity. During the activity, teacher has guided
the students and helped the blind students. The turning motion of coil made by copper wire by the
magnetic field effect of magnet and current from the battery was ensured to be perceived by the
students in the activity. For the students who could not perceive the turning motion in copper wire, a
different tool was used. Current from a power sources was provided to an electric motor placed on a
transparent propeller with the help of conductive wire and magnet and the propeller was made to
rotate. Rotation of the propeller was perceived by the blind students by touching. Also, for the propeller
to be easily perceived by low vision students, each blade of the propeller was covered with yellow

paper.

Implementation stage is the stage which all of the students are active during the activity and
perform the activity. As a result of the analysis of data of interviews made with the students after this
stage, achievement level of students to gains are determined as percentages. These percentages are as
given in Table 9.

As it is understood from Table 9, visually impaired students have achieved the learning outcomes no.
1.4 and 1.5 of ‘Magnetism in our Daily Life’ subject after the activity performed. A total of 11 students
have participated in the activity practices, 4 of them did not participate in the interview according to
voluntary principle and the assessment was made over the remaining 7 students. After the activity,
which the students were fully active and which they performed themselves, group success and
individual success was determined as 100%.
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Table 8.
Let's Make Electric Motor activity practices

esson: Science
nit/Subject: Electric in our Lives / Magnetism in

* \Eur Daily Life
| 'Date: 15 May2014

“Time: 09:50-10:25

The activity of Let's Make An Electric Motor was performed in groups and a propeller was used for
better perceiving of the rotation by a blind student. The perception of propeller rotating by a blind
student is ensured by making the student touch the edge of the propeller.

Table 9.
Achievement of students after the implementation in learning outcomes
3
§ Cognitive Post-Activity Level of Student
§ Process
o and Group
£ Knowledge Success
§ Dimension o S, Sy Sw S S S P
Unit/Subject = ‘
Electric in our Lives / 1.4. A.4. + + + + + + + 100
Magnetism in our Daily  1.5. Ad. + + + + + + + 100

Life
Individual Success% 100 100 100 100 100 100 100 100
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Pre-Test and Post-Test Findings

Before the activity, a pre-test was applied to the students. The same test was applied as a post-test
after the activity and the change in these two tests were determined in percentages. Figure 1 shows the
percentage of changes between the two tests.

100
90
80
70

60

50 M Pre-Test

. -
40 Post-Test

30
20

10

S1 S2 S3 S4 S5 S6 S7  Mean

Figure 1. Pre-test and post-test change in percentages

As it is seen from the figure 1, the changes between the pre and post-test is clearly shows that
students’ achievements are increased significantly. Students being more successful in post-test both
individually and as a group compared to pre-test. Depending on this fact it could be argued that this
activity helped students to increase students understanding.

Discussion & Conclusion

As a result of the activity designed towards the two learning outcomes of ‘Electric in our Lives’ unit,
magnetism in our daily lives subject, the achievement level of students to learning outcomes compared
to students in the classes without any activity, tools or materials were determined as considerably
higher. This reveals the result of learnings happening in the environments where the students are made
to participate actively in the lessons being more effective. Especially the individuals affected by vision
inability due to any reason also going through a learning process as effective as normal students will be
possible by actively using the remaining sensory organs of these students.

This study clearly shows how visually impaired students’ success in science could be increased if you
take their needs into consideration and design learning environments according to their needs. The
activity used in the study is an activity used for normal students and arrangements and adaptations
were made by taking individual needs of low vision or blind students into consideration. Thus, any
student could use learning tools suitable for their own individual needs and could actively participate to
class. The students not only engaged with the tools in this implementation but also encouraged to
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continuously think about the activity by the Work Sheets given to students during the activity. For each
stage of the activity, questions were directed to students and ensured that they gave answers according
to their own observations in the activity. Thus, students could use their thinking ability while learning.
After the activity, through Learn section found in the last part of the work sheet, what have the students
learnt were analyzed. In conclusion, the semi-structured interviews made with the students after the
activity have shown the achievement levels of the students to gains in a process where themselves are
active are higher.

In the education of lessons such as science which contain knowledge usable in daily life and subjects
rely heavily on visual learning, learning environments where students can activate all their senses
provide positive contributions to learning of students. Therefore, the individual needs of every student
should absolutely be considered in learning processes. Since the vision disability levels of visually
impaired students who requires special education differ individually, the individual needs of these
students should absolutely be considered during learning.

With this study, the result of lack of vision senses of low vision and blind students not causing any
obstacle to instruction of these students, necessary knowledge may be brought to students by using
appropriate methods and techniques and adaptations suitable to vision disability levels was reached.
Some studies found in the literature on developing materials and adaptation of tools for an education
process which the visually impaired students are supporting the results of this study (Gupta & Singh,
1998; Poon & Ovadia, 2008; Supalo, Dwyer, Eberhart, Bunnag & Mallouk, 2009;).

The majority of the studies found in the literature on the education processes of visually impaired
students are studies made to form environments where these students can be academically more
effective and support their education through auxiliary tools or materials according to their vision
disability levels. This study made by an activity created by adaptations and arrangements made by
taking the individual needs of students into consideration unlike the studies found in the current
literature is of great importance. Since the activity was created in a way visually impaired students' low
vision or blindness circumstances are taken into consideration, with attributes they could perceive, the
students were willing to participate to process and show the necessary skills for achievement of gains.
They could answer to questions asked related to activity by the results of the activity they performed
themselves.

Implementations for Practice

Visually impaired students differ according to type and level of vision disability. In general and
special education environments of visually impaired students, the diversity of the students should
absolutely be considered. In learning environments where general education needs as well as special
needs are considered, students may actualize a more effective and efficient learning. In addition to this,
physical arrangements suitable to the requirements of students should be made in the environments
where visually impaired students are found. The tools and materials to be used should be available in
easily accessible places, if necessary, each tool should be labeled with big sized typefaces for those with
low vision, and Braille for those who are blind. Students should be informed for an activity to be
performed, audio descriptions should be available on the condition of focusing on blind students.

In the light of data obtained in this study, adaptations and arrangement necessary for the visually
impaired students to learn science concepts more effectively and transfer the knowledge learned to
daily life can be made is revealed. Also, the result of access to knowledge may be made easier for every
student, whether with a disability or not, was reached in this study. This study, which contains an
activity adapted for the requirements of visually impaired students from an activity planned for students
with normal vision, is thought to be an example for the studies to be made towards the education
processes of visually impaired students.
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Tiirkge Siiriimii

Giris
Yasamin slirekli degisime ugramasi ve bu degisimlerle yenilenmesi egitim- 6gretim sireglerini de
etkilemektedir. Egitimsel slrecte meydana gelen degisimler bireyleri ezber bilgiden ziyade anlamli
bilgiler edinme yollarina iten, edinilen bilgileri ginliik hayatta kullanabilmeyi 6greten, karsilastiklari
sorunlara ¢oziimler Uretebilen nesiller yetistirmeyi amaglamaktadir. Bireylerin amaglanan bu becerilere
sahip olmalar etkili 6grenme ortamlarinin tasarlamasina, 6gretim teknolojileri ilkelerine uygun olarak
hazirlanmis arag-gere¢ ve 0Ogretim materyallerini kullanmalarina baghdir (Yanpar Yelken, 2011).
Ogrenme-6gretme siirecinde arag-gere¢ ve materyal kullanimi bireylerin birden ¢ok duyu organini

aktiflestirerek 6grenmeye olumlu katkilar saglayacaktir.

Yapilan birgok arastirmada gorsel betimlemelerin, egitim teknolojilerinin ve 6gretim materyallerinin
dgrenme siirecine dnemli katkilar sagladigi belirlenmistir (Baki, Yalginkaya, Ozpinar & Uzun, 2009; Sahin,
2003; Uyangér & Ece, 2010; Yesilyurt & Giil, 2011). Ogretim siirecinde dgretime destek olan arag-gerec
ve materyal kullanimi birden fazla duyu organini aktiflestirdigi icin 6grenme daha etkili olabilmektedir.
Duyu organlarindan herhangi birinin eksikligi ise 6grenme de eksikliklere veya yetersizliklere sebep
olabilecek bir durumdur (Giirsel, 2012). Herhangi bir nedenle duyularin yetersizlikten etkilenmesi
o6grenmeyi olumsuz etkilemeyecek bir durum olmalidir. Bu nedenle 6grenme-6gretme sireglerinde
ogrencilerin bireysel ihtiyaglari gbz 6niine alinmahdir.

Egitim-Ogretim slreci sadece normal 6grencileri degil, bir takim yetersizlikler nedeniyle engelli
konumuna disen ogrencileri de kapsayan bir slregctir. Bir beceriyi yapmada yeterli olamama, belli bir
sekilde davranmada sinirl kapasiteye sahip olma durumu yetersizlik (Cavkaytar, 2012; Eripek, 2005);
bireyin yetersizlik nedeniyle yasina, cinsiyetine, sosyal ve kiiltiirel faktorlere bagl olarak yapmasi
gerekenleri yapamiyor, toplumsal ve duygusal rollerini yerine getiremiyor olmasi durumu (Kizilaslan,
Zorluoglu, Yucel, & So6zbilir, 2016) ise engel olarak tanimlanmaktadir (Citil, 2012). Yetersizlik gérme
duyusunu etkilemisse bu durum ‘gérme engeli’ olarak karsimiza ¢ikmaktadir. Gérme engeli yasal ve
egitsel acidan kor ve az goren olarak iki sekilde tanimlanmaktadir. Yasal olarak bitin dizeltmelere
ragmen iki gozle gérmesi 1/10’dan dusik olan ve giinlik yasaminda gérme giliciinden yararlanamayan
bireyler kér, bitiin dizeltmelerden sonra iki gozle gérmesi 3/10 olan ve giunlik yasamda gorme
gicinden ancak gesitli arag-geregler yardimiyla yararlanabilen bireyler ise az géren bireylerdir. Egitsel
acidan ise agir derecede gérme kaybi olan, 6grenmesini dokunma basta olmak lizere diger duyu
organlari ile gergeklestirebilen bireyler kor; 68renmesini yardimci arag-geregler kullanarak gerceklestiren
ve gérme duyusundan az da olsa yararlanabilen bireyler ise az géren olarak tanimlanmaktadir (Girsel,
2012). Gorme, 6grenmede 6nemli bir etken oldugu icin az goren ya da kor 6grencilerin 6grenmesinde bu
eksikligin giderilebilecegi 6zel 6grenme ydntemlerinin kullanimi olduk¢a 6nemlidir (Buyurgan &
Demirdelen, 2009).

Gorme engeline sahip 6grencilerin bulundugu egitim ortamlarinda 6grencilerin gérme ihtiyaclar
dikkate alinarak 6grenme-6gretme siiregleri diizenlemeli ve daha etkili bir 6grenmenin gergeklesmesi
saglanmalidir. Bu nedenle de 6grencilerin bireysel ihtiyaglari belirlenmeli ve bu ihtiyaclara yonelik olarak
6gretim yontemleri segilmeli, konuya ve 6grencilerin gorme yetersizligi diizeyine uygun arag-gereg ve
materyaller kullaniimalidir. Ozellikle gérsellerin yogun oldugu Fen bilimleri derslerinde materyal ve arac-
gereg kullanimi oldukg¢a dnemlidir. Ornegin Biilbiil ve Eryilmaz (2012) tarafindan gérme engelli 6grenciler
icin fizik derslerinde bazi konularda kullanilabilecek ders araglari 6nerilmistir.

Fen bilimleri dersi fiziksel olaylar 6grenme alani iginde yer alan Yasamimizdaki Elektrik tnitesi icerdigi
bilgiler bakimindan arag-gereg, materyal ve etkinlik kullaniminin mutlaka olmasi gereken Unitelerden
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biridir. Bu lnite hem bilimsel agidan hem de gilinlik yasamda kullanilabilecek bilgileri icermesi
bakimindan 6nemli oldugu kadar 6grenilmesi zor bir Unitedir (Mayo, 2004).

Mevcut alan yazin incelendiginde gdrme engelli 6grencilerin egitimlerinde normal 6grencilerden
farkli olarak gérme duyusu disinda kalan duyularina hitap eden arag-gere¢ veya materyal kullanimina
dair yapilmis sinirli sayida ¢alisma mevcuttur (Bulbll & Eryilmaz, 2010; Bilbal, 2012; 2013; Okcu &
S6zbilir, 2016; Sozbilir vd., 2015). Fen derslerinin glinlik yasama sagladigi katkilar dasinaldiuginde,
gorme engelli 6grencilerin de en az normal géren 6grenciler kadar Fen Bilimleri dersinin sundugu
becerilere sahip olmasi gerektigi diustinilmektedir. Bu nedenle bu ¢alisma, gérme engelli 6grencilerin
Fen bilimleri dersi Fiziksel Olaylar 6grenme alanindan segilen Yasamimizdaki Elektrik Unitesi
kazanimlarina yonelik mevcut eksikliklere ve 6grencilerin beklentilerine gére egitim 6gretim ortamlarini
yeniden yapilandirarak diizenlemek icin yapilmistir. Bu nedenle bu g¢alismada hem tnitenin daha uygun
bir sekilde anlatilmasi hem de gorme engeline sahip 6grencilerin Unite kavramlarini daha etkili bir
sekilde 6grenebilmeleri icin bir 6gretim tasarimi yapilmistir.

Yontem

Galismada tasarim tabanl arastirma yontemi kullanilmistir (Design-Based Research Collective [DBRC],
2003). Galisma ihtiyag analizi, etkinlik tasarimi ve uygulama olmak Uzere 3 asamadan olusmaktadir.
Arastirmanin birinci ve liglincli asamalarinda durum galismasi yonteminden yararlaniimistir (Yin, 2003).
Durum caligsmasi, arastirmacinin belli bir zaman igerisinde sinirlandirilmis bir veya birka¢ duruma dair
cesitli kaynaklar iceren veri toplama araglari ile bilgi topladigi, durumlarin ve durumlara bagli temalarin
tanimlandigi nitel bir arastirma yaklasimidir (Creswell, 2007). Birinci asamada gorme engelli 6grencilerin
fen 6gretini konusundaki bireysel ihtiyaclarini belirleyebilmek amaciyla betimleyici (descriptive) durum
¢alismasina basvurulurken, Uglncli asamada ise gelistirilen Ogretim tasariminin (etkinlik ve
materyallerin) kavram Ogrenimi (lizerine ne derece etkili oldugunu goérebilmek igin ise aciklayici
(explorative) durum galismasi kullaniimistir. Arastirmanin tasariminda ise 6gretim tasarimi gekirdek
modellerinden ADDIE modeli kullaniimistir. ADDIE modeli Coziimleme (Analysis), Tasarimlama (Design),
Gelistirme (Development), Uygulama (Implementation) ve Degerlendirme (Evaluation) asamalarindan
olusmaktadir. Calismanin asamalari asagidaki gibidir:

1. Asama (ihtiya¢ Analizi):

e (Coziimleme Asamasi: 8. sinif fen bilimleri dersi 6gretim programinda belirlenen bilgi ve
becerilerin (MEB, 2013) kazanilmasina yoénelik gérme engelli 6grencilerin bireysel 6grenme
gereksinimlerini ve kavram 6grenim duzeylerini belirleyerek, ihtiya¢ analizi yapmak igin sinif igi
gozlemler ve 6grencilerle yapilmis olan yari-yapilandiriimig gérismeler kullanilmistir. Ders igi gbzlem
verileri neticesinde 6grencilerin Gnitenin kavramsal 6grenimiyle ilgili genel ihtiyaglari, gériisme
verileri neticesinde ise 6grencilerin bireysel 6grenme ihtiyaglari belirlenmistir. Bu kapsamda 8. sinif
6grencilerinin “Yasamimizdaki Elektrik” {initesi Glinlik Hayatimizda Manyetizma konusu kapsaminda,
Elektrik akiminin manyetik etkisi ve elektrik enerjisinin hareket enerjisine donlisimu ile ilgili 2
kazanima ulasma dereceleri belirlenmis ve genel ve 6zel gereksinimler 1siginda 6gretimin tasarimi
yapilmistir.

2. Asama (Ogretim Tasarimi ve Uygulama):

e Tasarimlama Asamasi: Bu asamada “Yasamimizdaki Elektrik” Unitesi Elektrik akiminin
manyetik etkisi ve elektrik enerjisinin hareket enerjisine donlstimi ile ilgili 2 kazanimla ilgili olarak
ogrencilerin mevcut sorunlari ve bu sorunlarin ¢ozimleri arasindaki baglantiyr kuracak olan
kazanimlar ve tasarlanan etkinlik Fen bilimleri dersi icin 6ngorilen 6grenme alanlarina goére
siniflandirilmistir. Kazanimlarinin daha saglikh bir sekilde 6grenciye kazandirilmasi icin kazanimlarin
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Bloom taksonomisine gére siniflandirmasi yapilmis ve bu siniflandirma uzman gorisleri alinarak
dizenlenmistir. Bloom taksonomisine gore kazanimlarin siniflandirilmasi agagidaki gibidir:

e Kazanim 1.4. Elektrik akiminin manyetik etkisinin, glinlik hayatta kullanildigi yerleri arastirir
ve sunar (Olgusal Bilgi- Co6ziimleme)

e Kazanim 1.5. Elektrik enerjisinin hareket enerjisine donistiglini fark eder (Olgusal Bilgi-
Goziimleme)

e Gelistirme Asamasi: Bu asamada Ogrenme-6gretme sirecinde kazanimlarin 6grenme
alanlarina uygun bir sekilde kazandiriimasi igin, kullanilacak olan materyal ve etkinlik (egitimci
kilavuzu, ders materyalleri, destekleyici ortam dizenlemesi, kullanim arag¢ geregleri, olgme
degerlendirme araglari) bilimin dogasina ve bilimsel bilgilerin 6zelliklerine uygun olarak gelistirilmistir
(Simsek, 2011). Ayrica gelistirilmis olan etkinligin uygulanabilmesi icin uygulamali bir etkinligin nasil
ylratiulecegi, egitimci ve 6grenci rollerinin agiklandigi, etkinlik ve 6gretimin amaclarinin yer aldigi
egitimci kilavuzu ve 6grencinin etkinlikte neler yapacagl hangi malzemeleri kullanacagina dair
yonergelerin yer aldigi 68renci calisma yapragi hazirlanmistir. Bunlara ek olarak gelistirilen tasarimin
etkililiginin degerlendirmesi icin de basar testleri ve tasarima dair uygulama sonrasinda 6grenci
gorislerinin alinmasi icin goriisme formu hazirlanmistir.

e Uygulama Asamasi: Bu asama da gelistirilmis olan 6gretim materyal ve etkinliginin sinif
ortaminda rahathkla uygulanabilmesi icin gerekli planlama ve dizeltmeler yapilmistir. Uygulama
siirecinde Ogretimin yapilacagl ortamin, materyal, arag-gere¢ ve etkinliklerin nasil kullanilacagi,
zamanlama, oturma diizeni gibi durumlarin diizenlenmesinin yani sira egitimcilere bu uygulamadaki
rollerine dair egitimler verilmistir. Daha sonra tasarimin gercgeklestiriimesi saglanmistir. Tasarim
uygulamasi sirasinda uygulamaya esas teskil eden gozlemler yapilmistir. Ayrica tasarimlanan etkinlik
uygulamasi sonrasinda 6grenci gorusleri yari-yapilandirilmis gériismeler yoluyla toplanmistir.

3. Asama (Ogretim Tasariminin Degerlendirilmesi):

Uygulama siirecinde yapilan gézlem ve gérismeler dogrultusunda elde edilen veriler i1siginda 6gretim
tasariminin uygulanabilirligi ve kullanishhgi, glgli ve zayif yonleri belirlenmis, sirecin bitlini hakkinda
degerlendirmeler yapilmis ve 6gretim tasariminin iyilestiriimesi gereken yoénleri ortaya konulmustur.
Degerlendirme slreci program, materyal, arag-gere¢ ve etkinlik, egitimci, 6grenci, slre¢ boyutlari
dikkate alinarak yapilmistir. Ayrica 6gretim tasarim siirecinin degerlendirilmesi amaciyla ADDIE modeline
dayali olarak kullanishhk, yapilabilirlik, uygunluk ve dogruluk (Simsek, 2011) boyutlarinda olgltler
gelistirilmis ve bu olgltlere gére degerlendirme yapilmistir.

Yukarida agiklanan asamalardan ilki olan ihtiyag¢ analizi asamasinda belirlenen 6grenci ihtiyaglarina
yonelik olarak elektrik motoru yapalim etkinligi gorme engelli 6grencilerin bireysel 6zellikleri dikkate
alinarak planlanmis ve cgesitli uyarlamalar yapilarak tasarlanmustir. Etkinlik normal goéren 6grenciler igin
vapilan bir etkinliktir. Bu etkinlik gorme engelli 6grenciler az géren ve hi¢ gormeyen olmak (izere iki
kisilik 6grenci gruplan olusturularak her 6grencinin aktif katilimi ile gercgeklestirilmistir. Az goéren
ogrenciler icin kullanilan arag-gereclerde biiyiik puntolu yazilar ve renk kontrasthg dikkate alinmis, hig
gormeyen Ogrenciler igin ise yazili kisimlarda Braille alfabesi kullanilmis ve dokunarak algilayabilecekleri
materyallerle etkinlik yapiimistir.

Katilimcilar

Arastirmanin calisma grubunu Erzurum ili Yakutiye Gérme Engelliler Ortaokulunda 2013-2014 ve
2014-2015 egitim-6gretim yillarinda 6grenim goéren 8. sinif 6grencileri olusturmaktadir. Calismanin ilk
asamasi olan ihtiyag analizinde 2013-2014 egitim-0gretim yilinda 8. sinifta 6grenim goéren 5 6grenci,
uygulama asamasinda ise 2014-2015 egitim-0gretim yilinda 8. sinifta 6grenim géren 8 6grenci ¢calismada
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yver almistir. Calisma grubu amagsal 6rnekleme yontemi kullanilarak olusturulmustur. Amagsal
ornekleme, zengin bilgiye sahip oldugu dusinulen durumlarin derinlemesine ¢alisiimasina olanak
vermektedir (BUyukoztirk, Kilig, Cakmak, Akgilin, Karadeniz, & Demirel, 2009). Galismaya katilan gérme
engelli 6grencilere ait betimleyici bilgiler Tablo 1 ve Tablo 2’de yer almaktadir.

Tablo 1.
ihtiyag Analizi Asamasi Calisma Grubu Ogrenci Ozellikleri.
Ogrenci Gorme Duzeyi Gorme yetersizliginin
No gorildugu goz
014 Az Géren Her iki gbz
0., Az Géren Her iki gbz
0:; Total Kér
0.4 Total Kér
05 Total Kér
Tablo 2.
Uygulama Asamasi Calisma Grubu Ogrenci Ozellikleri.
Ogrenci Gorme Dizeyi GOrme yetersizliginin gorialdugi goz
No
0,4 Az Géren Her iki gbz
0., Total Kér
0,3 Az Goren Bir gbz az gorlyorken, diger gdz hi¢ gérmiyor
0,4 Az Géren Her iki gbz
0,5 ileri Derecede Miyop ~ Her iki goz
0,6 Az Goren Her iki g6z (Sag gozdeki gorme yetersizligi daha fazla)
0, Az Géren Her iki gbz

(O: 8grenci; 1: ihtiyag analizi asamasi; 2: uygulama asamasi; 1, 2, 3,4, 5, 6, 7, 8,9, 10, 11: égrenci
numarasi)

Kullanilan Veri Toplama Araglari

Calismanin ihtiya¢ analizi asamasinda veri toplama araci olarak, 6grencilerin ihtiyaglarini belirlemek
amaciyla sinif i¢i gdzlemler ve yari-yapilandiriimig gériismeler kullanilmigtir. Uygulama agsamasinda ise
yari-yapilandiriimis gézlem formu, 6grenci ¢alisma yapraklari, hazir bulunusluk ve {inite degerlendirme
testi ile kavram 6grenimini belirlemek amaciyla 6grencilerle yapilan kavramsal gériismeler veri toplama
araci olarak kullanilmistir.

1. Gozlem Formu: Sinif igi gozlemlerde kullanilan form Fen Bilimleri dersi Yasamimizdaki Elektrik
Unitesinin islenisinin nasil oldugunu incelemek amaciyla yapilandiriilmamis olarak yapilan gozlem
verilerine bagl olarak gelistirilmistir. Yapilan gozlemler sonucunda 6grencilerin mevcut ihtiyaclari
geregince etkinlige dayali bir 6gretim amaglanmis ve bu amaca bagl olarak da gézlem formu uygulama
esnasinda yapilan etkinliklere yonelik olarak hazirlanmistir. yapilandiriimamis form ‘Nasil Gergeklesiyor?,
ihtiyagc ve Gézlemci Notlar’’ bdlimlerinden olusuyorken, yapilandiriimis form ise ‘Ogretime Hazirlik,
Ogrenciye Uygunluk, Etkinligin islevselligi, Etkinligin Kullanishhg ve Ogretimin Gergeklestirilmesi’
boyutlarindan olusmaktadir. Yapilandiriimis olan formda bulunan bu boyutlar yapilandiriimamis gézlem
verileri analizi ve uzman gorislerine basvurularak olusturulmustur.

2. Ogrenci Calisma Yapraklari: Calisma yapraklari etkinlik esnasinda ogrencilerin aktif olmasini
saglamak amaciyla hazirlanmistir. Calisma yapraklarinda yapilacak olan etkinligin malzemeleri ve
etkinligin gercgeklestirilmesi icin gerekli yonergeler bulunmaktadir. Her bir yonergeyi acik uglu bir soru
takip etmektedir. Bu sayede Ogrencilerin etkinligi gercgeklestirirken neyi, nigin yaptiklarini
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ogrenebilmeleri amaglanmistir. Calisma yapraklari hazirlanirken de kazanimlara uygun olmasina 6zen
gosterilmis ve uzman gorusleri dogrultusunda gerekli diizeltmeler yapilmistir.

3. Hazir Bulunusluk Testi ve Unite Degerlendirme Testi: Testler kazanimlara yénelik olarak basari testi
formatinda hazirlanmistir. Uygulama 6ncesinde 6n bilgilerin kontrol edilmesi; uygulama sonrasinda ise
ogrencilerin 6grenebilme dizeylerinin belirlenmesi amaciyla bu testler hazirlanmistir. Coktan se¢meli
sorulardan olusan testler uzman gorisiine tabi tutularak gerekli dizenlemeler yapiimistir.

4. Ogrenci Goriisme Formu: Goriisme formu 6grencilerin kavramsal 6grenme diizeylerini belirlemek
amaciyla kullaniimistir. Gériisme formu hazirlanirken etkinlige yonelik kazanimlar dikkate alinmistir.
Hazirlanan gériigme sorulari uzman gorusleri alinarak gerekli diizenlemeler yapiimistir.

Sinif igi gézlemler ihtiyag analizi asamasinda yapilandirilmamis gozlem ile uygulama asamasinda
yapilandiriimis goézlem formu kullanilarak yapilmistir. Yapilandirilmamis gozlem formu iki bolimden
olusmaktadir. Birinci bolimde kazanimlarin Bloom Taksonomisine goére bilissel siire¢ ve bilgi birikim
boyutuna gore analizi, ikinci kisimda ise nasil gerceklesiyor, ihtiyac ve gézlemci notlari bolumleri yer
almaktadir. Uygulama asamasinda ise etkinligin degerlendirilmesi amaciyla ilk gézlem formundan farkli
olarak ikinci kisim yapilandinimis ve etkinlik ile materyaller icin bazi degerlendirme kriterleri
olusturulmusgtur.

Veri Analizi

Arastirmada kullanilan veri toplama araglarinin analiz ve degerlendirme sekilleri gériisme, gozlem,
coktan se¢cmeli testler ve calisma yapraginda bulunan agik uglu sorular olmak Uzere ayri ayri
aciklanmistir.

1. Gorisme ve gobzlem analizi: Arastirmanin hem ihtiya¢ analizi asamasinda hem de uygulama
asamasinda veri toplama araci olarak yararlanilan gériismeler icerik analizi yaklasimiyla analiz edilmis ve
ogrencilerin belirlenen kazanimlara yonelik 6grenme ihtiyaglari bazi kod ve kategorilere ayrilmistir.
Gozlemler ise betimsel analiz yaklagimiyla analiz edilmistir. (Yildirrm & Simgsek, 2011). Yapilan gériisme
analizleri neticesinde goézlemlerde ise betimsel analiz yapilarak bazi kategoriler olusturulmustur. Yapilan
analizleri yoluyla hem 6gretim ortaminin genel durumu hem de 6grencilerin egitimsel ihtiyaclari
belirlenmis ve bu ihtiyaglara uygun bir 6gretim tasarimi yapilmistir.

2. Coktan se¢meli testlerin analizi: Etkinlik 6ncesinde uygulanan Hazir Bulunusluk Testi ve (nite
sonunda uygulanan Unite Degerlendirme Testi dogru cevaplar 1, yanlis ve bos cevaplar ise O ile
puanlandiriimigtir.

3. Calisma yaprag! analizi: Etkinlik esnasinda &grencilere sunulan calisma yapraklarinda “incele-
Sorgula-Ogren” olmak ilizere 3 bélim bulunmaktadir. Bu béliimlerde yer alan agik uglu sorularin
degerlendirmesinde verilen cevaplarin anlasilma durumlarina goére bir sablon olusturulmustur. Bu
sablonda yer alan kodlar, agiklamalar ve puanlandirma asagidaki gibidir.

Tablo 3.
Acik uglu sorularin degerlendirme sablonu
Kod Aciklama Puan

Tam Dogru Bilimsel agidan dogru cevabin tiim yoOnlerini iceren cevaplar 1
Kismen Dogru Bilimsel agidan dogru olan cevabin bazi yonlerini iceren cevaplar 0,5
Kavram Dizeltilebilir kavram vyanilgilari iceren cevaplar (dogru cevap fakat 0,25
Yanilgisi beraberinde bazi kavram yanilgilari da igeriyor)
Yanhs Bilimsel agidan yanhs olan cevaplar 0
Eksik “Bilmiyorum”, “Anlamadim” gibi ve sorunun tekrar edildigi cevaplar 0
/Anlasilmamis
Bos/ Ilgisiz ilgisiz, acik olmayan, anlasiimayan ve bos birakilan cevaplar 0
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Tablo 3'te gosterildigi gibi bilimsel olarak dogru cevabin tim yonlerini iceren cevaplar 1, bilimsel
olarak dogru cevabin bazi yonlerini igeren cevaplar 0,5 puanla degerlendirilmistir. Kavram yanilgisi iceren
yanlis cevaplar ise 0,25 puanla degerlendirilmistir. Bu degerlendirme de yanilgl dereceleri géz 6niine
alinarak duzeltilebilir yanhslar olmasi nedeniyle cevaplara tam veya yarim puan yerine daha distk bir
puan verilerek cezalandirma yontemine gidilmistir. Yanhs, eksik/anlasiimamis ve bos/ilgisiz cevaplar ise 0
puanla degerlendirilmistir.

Bulgular

Bu bodllimde galisma verilerinin analizi sonucu elde edilen bulgular gorisme, goézlem, g¢alisma
yapraklari ve hazir bulunusluk ile (inite degerlendirme testi bulgulari olarak bashklar halinde
sunulmustur. Calismada elektrik motoru etkinligi ile ‘Elektrik akiminin manyetik etkisinin, glinlik hayatta
kullanildigi yerleri arastirir ve sunar’ ve ‘Elektrik enerjisinin hareket enerjisine donlstiiginu fark eder’
kazanimlarina 6grencilerin ulasmasi hedeflenmistir.

ihtiyac Analizi Asamasi Bulgulari

‘Elektrik akiminin manyetik etkisinin, glinlik hayatta kullanildigi yerleri arastirir ve sunar’ ‘Elektrik
enerjisinin hareket enerjisine donustiguni fark eder’ kazanimlarina yoénelik ihtiya¢ analizi agamasi
¢alisma grubunu olusturan 6grencilerle yapilan goériisme verileri analizi sonucunda bazi kodlar ve
kategoriler elde edilmistir. Bunlar asagidaki tabloda sunuldugu gibidir.

Tablo 4.
intiya¢ analizi gériisme kategorileri

Kategori A. Manyetik etkinin kullanim alanlari Frekans
A.1. Bilmiyorum 3
A.2. Kurutma makinesi 1
A.3. Kapi zili 1

Kategori B. Elektrik enerjisinin hareket enerjisine dénisimu Frekans
B.1. Bilmiyorum 2
B.2. Rizgar paneliile 1
B.3. Camasir makinesi ile 1
B.4. Barajlarda 1

Kazanimlarla ilgili 6grencilerle yapilan kavramsal gorismeler sonucunda 0Ogrencilerin hepsinin
kazanimlara ulasamadigl goriilmektedir. Manyetik etkinin kullanim alanlarina 6rnek verilirken
ogrencilerden sadece iki tanesi glinlik yasamdan ornek verebilmisken, 3 tanesinin bu kazanima yénelik
olarak herhangi bir bilgisi olmadigi goérilmustir. Elektrik enerjisinin manyetik etki sonucunda hareket
enerjisine donltisimi kazanimiyla ilgili de 6grencilerin 3 tanesi sorulan soruya cevap verebilmis ancak 2
tanesinin bu kazanimla ilgili herhangi bir bilgiye sahip olmadigi gérilmdistir. Derslerde 6grencilerin bu
kazanimlara yonelik olarak anlaml bilgiler edinememis olmadiklari verdikleri cevaplardan da
anlasiimaktadir. Bu durumun sebebi olarak ders esnasinda bu kazanimlara yonelik 6gretimin sadece
sozel olarak yapilmasi ve 6grencilerin derslerde pasif bir konumda olmasi distnlebilir. Gorlisme verileri
analizi sonucunda 6grencilerin kazanimlara ulasma dizeyleri % olarak belirlenmistir. Tablo 5 de bu
diizeyler verilmistir.
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Tablo 5.
ihtiya¢ analizi sonucu égrencilerin kazanimlara ulasma yiizdeleri

Ogrencinin Mevcut Diizeyi

‘—z Biligsel Sureg
. o E V? .Bl.lgl O1.1 61_2 61_3 61.4 01.5 %
Unite Konu Baghg N Birikim
> Boyutu
Yasamimizdaki  Yasamimizdaki 1.4. A4, - - - + - 20
Elektrik Manyetizma 1.5. A4, + - - + B, 40

ihtiyag analizi asamasinda sinif ici gdzlemler yoluyla elde edilen verilere bagli analizlerde gériisme
bulgularini destekler niteliktedir. Derslerde 6grencilerin pasif dinleyici konumda olmalari bilgileri daha
cok ezbere yonelik olarak 6grenmelerine yol agmakta ve anlamli bilgilerin olusumunu engellemektedir.

Tablo 6.
Fen bilimleri dersi sinif ici gézlemlerinden érnek

Ders: Fen Bilimleri

Unite/ Konu: Yasamimizdaki Elektrik / Gunliik Hayatimizda Manyetizma
Tarih: 13 May1s2014

Saat :09:45-10:15

Fen bilimleri dersi genellikle 6gretmenin sadece sozel olarak anlatim yaptigl ve herhangi bir
etkinligin yapilmadig bir sekilde yiratilmektedir. Hi¢ gérmeyen 6grenciler ¢cogunlukla baslarini
masaya koyarak dersi dinlemekte, az gorenler ise bazen kitaptaki bilgileri okumaya ¢alismakta
bazen de 6gretmeni dinlemeye calismaktadir. Ogrencilerin gérme engeline ydnelik herhangi bir
arag-gereg kullanilmamakta ve 6grenciler derslerde pasif kalmaktadirlar.

Gorisme ve gozlem analizleri sonucunda 6grencilerin derslerde herhangi bir arag-gere¢ veya
materyal kullanimina yonelik bir etkinlik yapilmadigi ve 6grencilerin sadece sozel olarak dersleri
dinledikleri belirlenmistir. Ozellikle de hic gérmeyen &grenciler icin bu durum bilgilerin
vapilandiriimasina engel teskil etmektedir. Gozlemler ve gozlemleri destekleyen goriisme verilerinin
analizi neticesinde gérme engelli 6grencilerin daha etkili bir fen 6grenimini gerceklestirebilmeleri igin
derslerde gorme engeli diizeylerine uygun arag-gere¢ ve materyal kullaniminin oldugu etkinliklerin
olmasi gerektigine karar verilmis ve Elektrik motoru etkinligi 6grencilerden alinan bu bilgilere dayall
olarak tasarlanmistir. Tasarim bir sonraki egitim-6gretim yilinda yine ayni sinif seviyesindeki 6grencilere
2 ders saati icerisinde uygulanmistir.

Uygulama Asamasi Bulgulari
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‘Elektrik Motoru Yapalim’ etkinligi ‘Elektrik akiminin manyetik etkisinin, glinlik hayatta kullanildigi
yerleri arastirir ve sunar’ ‘Elektrik enerjisinin hareket enerjisine dontistiglini fark eder’ kazanimlarinin
goérme engelli 6grencilere kazandiriimasi amaciyla planlanmistir. Etkinlikte kullanilacak olan malzemeler
olusturulan ikiserli gruplarin sayisina gore artirilmistir. Bu durumda her 6grenci kendilerine verilen
malzemeleri inceleme firsati bulmuslar ve etkinligi bir arkadaslariyla beraber gerceklestirmislerdir.

Tablo 7.
Elektrik motoru yapalim etkinligi malzemeleri ve yapilisi

Etkinlik Malzemeleri Etkinlik Resmi

e 6 voltluk pil

e 1 adet miknatis

e Bakir tel

e 2 adet ¢engelli igne

e 2 adet lastik bant /

Miknatis once pil Uzerine yerlestirilerek lastik bantlarla sabitlenmistir. Daha sonra iki ¢cengelli
igne miknatisin her iki ucuna yine lastik bantla tutturulmustur. Bakir tel baska bir pil izerine
sarilarak bir sarim (bobin) elde edilmistir. Daha sonra sarim haline getirilen bakir telin uglari
¢engelli ignelere takilmis ve sarim halindeki telin pildeki akim ve miknatisin manyetik etkisi ile
dénmesi saglanmigtir.

Etkinlik Ogrenci Calisma Yapraklarinda yer alan yénergeleri, 6grencilerin takip etmeleri ile gruplar
halinde gergeklestirilmistir. Bu sayede her bir 6grenci etkinlikte aktif rol almistir. Etkinlik slresince
ogretmen oOgrencilere rehberlik etmis, hic gormeyen 6grencilere etkinlik esnasinda yardimlarda
bulunmustur. Etkinlikte pilden gelen akim ve miknatisin manyetik etkisi ile bakir tel ile olusturulan
bobinin donme hareketinin 6grenciler tarafindan algilanmasi saglanmistir. Bakir teldeki donme
hareketini algilayamayan hi¢c gérmeyen 6grenciler igin ise farkli bir arag¢ kullanilmistir. Seffaf bir
pervaneye iletken tel ve miknatis yardimiyla yerlestirilen elektrik motoruna gic kaynagi ile akim verilmis
ve pervanenin donmesi saglanmistir. Pervanenin donme hareketi hi¢c gérmeyen 6grenciler tarafindan
dokunularak algilanmistir. Ayrica pervanenin az géren 6grenciler tarafindan da rahatlikla algilanabilmesi
icin de pervanenin her bir yapragi sari kagit ile kaplanmistir.
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Tablo 8.
Elektrik motoru yapalim etkinligi uygulamalari

Ders: Fen Bilimleri

Unite/ Konu: Yasamimizdaki Elektrik / Giinlik
Hayatimizda Manyetizma

Tarih: 15 Mayi1s2015

Saat :09:50-10:25

Elektrik motoru yapalim etkinligi 6grenciler tarafindan gruplar halinde gergeklestirilmis ve bu esnada hig
gormeyen bir 6grenci icin donme hareketinin daha rahat algilanmasi icin pervane kullaniimistir. Bu
pervanenin akimin etkisiyle donme hareketini hi¢ gérmeyen 6grenci pervanenin kenarina parmaklarini
dokundurarak algilanmasi saglanmaktadir.

Uygulama asamasi etkinlik boyunca oOgrencilerin tamaminin aktif oldugu ve etkinligi
gerceklestirdikleri asamadir. Bu asama sonrasi 6grencilerle yapilan goriisme verileri analizi sonucunda
ogrencilerin kazanimlara ulasma diizeyleri yilizde olarak belirlenmistir. Bu yiizdeler Tablo 9’da verildigi
gibidir.

Tablo 9.
Uygulama sonrasi 6grencilerin kazanimlara ulasma yiizdeleri
Bilissel
& Siireg ve Ogrencinin Etkinlik Sonrasi Dlizeyi
S Bilgi Grup
E Birikim Basaris!
Unite/ Konu < Boyutu " - - - - " %
/ > Y 02.1 02.2 02.3 02.4 02.5 02.6 02‘7 °
Yasamimizdaki Elektrik/  1.4. A4, + + + + + + + 100
Ginlik Hayatimizda 1.5. A4, + + + + + + + 100

Manyetizma
Bireysel Basari% 100 100 100 100 100 100 100 100
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Tablo 9’dan da anlasilacagi lizere gérme engelli 6grencilerin ‘Glinlik Hayatimizda Manyetizma’
konusunun 1.4. ve 1.5. nolu kazanimlarina, yapilan etkinlik sonrasinda ulasmis olduklan
gorinmektedirler. Toplamda 11 6grenci etkinlik uygulamalarina katilmis olup, 6grencilerden 4 tanesi
gonulliluk ilkesi geregi yapilan gorismeye katilmamis olduklar igin degerlendirme kalan 7 &6grenci
izerinden yapilmistir. Ogrencilerin tamamen aktif olduklari ve kendilerinin gergeklestirdigi etkinlik
sonrasinda grup basarisi ve bireysel basari %100 olarak belirlenmistir.

Hazir Bulunusluk Testi ve Unite Degerlendirme Testi Bulgularn

Etkinlik Oncesinde etkinligin kazanimlarina yonelik olarak 06grencilere hazir bulunusluk testi
uygulanmistir. Bu teste yer alan sorulan kazanimlara uygun olarak hazirlanan g¢oktan segmeli sorulari
icermektedir. Etkinlikten 6nce uygulanan bu testte yer alan sorular, etkinlik sonrasinda degerlendirme
testi olarak 6grencilere yeniden uygulanmis ve bu iki test arasindaki degisim yilizde olarak belirlenmistir.
iki test arasindaki yiizde degisimi gsteren grafikler Sekil 1’de verilmistir.

100 -
90 -
80 -
70 -
60 -
50 - .
m On-Test
40 -
B Son-Test
30 -
20 -
10 -

0 -

Sekil 1. On-test ve Son-test arasindaki degisim yiizdeleri

Sekildeki verilerden de anlasilacagi lizere Hazir Bulunusluk ve Unite Degerlendirme Testi arasindaki
degisimler incelendiginde, o6grencilerin degerlendirme testinde daha basarili olduklari gorilmektedir.
Ogrencilerin hem bireysel hem de grup olarak ilk teste oranla daha basarili olduklari da uygulanan bu
testlerle belirlenmistir. Sekildeki verileri bagh olarak yapilan etkinligin 6grenme (zerinde olumlu etkiler
yaptigi soylenebilir.

Veri toplama araclarindan elde edilen bulgulara gére uygulama asamasinda 6grencilerin kazanimlara
ulasma duzeyleri ihtiya¢ analizi asamasi c¢alisma grubu oOgrencilerine goére daha yiksek oldugu
belirlenmistir. Belirlenen bu durum kullanilan veri toplama araglarinin her birine ait bulgularla da
desteklenmistir.
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Tartisma ve Sonug

Yagsamimizdaki Elektrik Gnitesi glinlik yasamimizda manyetizma konusunun 2 kazanimina yonelik
olarak tasarimi yapilan etkinlik sonucunda 6grencilerin herhangi bir etkinlik yapilmayan, arag-gereg veya
materyal kullanilmayan derslerdeki 6grencilere gére kazanimlara ulagma dizeylerinin oldukga yiksek
oldugu belirlenmistir. Bu durum 0&grencilerin aktif olarak derslere katiliminin saglandigi 6gretim
ortamlarinda daha etkili 8grenmelerin gerceklestigi sonucunu ortaya ¢ikarmaktadir. Ozellikle herhangi
bir sebebe bagli olarak gorme yetersizliginden etkilenen bireylerin de normal géren 6grenciler kadar
verimli bir 6grenme sireci gecirmeleri, bu 6grencilerin gérme disinda kalan duyularinin aktif olarak
kullaniimasi ile miimkin olacaktir.

Ogrenme icin gérme engelinin bir engel teskil etmeyecegi, 6grencilerin gérme engeli dizeyleri
dikkate alinarak gergeklestirilen bir 6gretimin nasil etkili olabilecegi bu ¢alisma ile belirlenmistir.
Calismada kullanilan etkinlik normal 6grenciler igin uygulanan bir etkinlik olup, etkinlikte sadece az
goren ve hi¢ gormeyen o6grencilerin bireysel ihtiyacglar dikkate alinarak diizenlemeler ve uyarlamalar
yapilmistir. Bu sayede her 6grenci kendi bireysel ihtiyaclarina uygun 06grenme arag-gereclerini
kullanabilmis ve derse aktif bir sekilde katilabilmistir. Ogrenciler bu uygulamada sadece arag-gereclerle
mesgul olmamiglar ayni zamanda etkinlik slresince 6grencilere verilen Calisma Yapraklar ile de
etkinlikle ilgili surekli olarak disiinmeye tesvik edilmistir. Etkinligin her bir asamasi igin 6grencilere
sorular yoneltilmis ve her soruya 6grencilerin etkinlikte kendi gézlemlerine yonelik cevaplar vermeleri
saglanmistir. Bu sayede Ogrenciler 6grenirken disiinme becerisini de kullanabilmislerdir. Etkinlik
sonrasinda ¢alisma yapraginin son bélimiinde yer alan Ogren kismi ile de &grencilerin etkinlikten neler
ogrendikleri sorgulanmistir. Sonug olarak etkinlik sonrasinda 6grencilerle yapilan yari-yapilandiriimis
gorismeler 6grencilerin kendilerinin aktif olduklari bir sirecte kazanimlara ulasma dizeylerinin daha
yiiksek oldugunu gostermistir.

Fen bilimleri dersi gibi glinlik yasamda kullanilacak bilgileri ve gorsellerin agirlikli oldugu konulari
iceren derslerin 6gretiminde o6grencilerin tim duyularini aktiflestirebilecekleri 6grenme ortamlari
Ogrencilerin 6grenmelerine olumlu katkilar saglamaktadir. Bu nedenle her 6grencinin bireysel ihtiyaglari
dgrenme siireclerinde mutlaka géz 6niinde bulundurulmalidir. Ozel egitime ihtiya¢ duyan gérme engelli
ogrencilerin gérme engeli duzeyleri bireysel olarak farkhliklar gésterdigi icin bu 6grencilerin bireysel
ihtiyaclari 6grenme esnasinda mutlaka dikkate alinmalidir.

Bu calisma ile az goren ve hi¢ gérmeyen 6grencilerin gérme duyularinin eksikliginin bu 6grencilerin
o6grenmelerinde herhangi bir engel olusturmayacagi, uygun yéntem ve teknikler kullanilarak, gérme
engeli duzeyine yonelik gesitli uyarlamalar yapilarak gerekli bilgilerin 6grencilere kazandirilabilecegi
sonucuna ulasiimistir. Alan yazinda yer alan ve gorme engelli 6grencilerin daha etkin oldugu bir 6gretim
sireci i¢in yardimci materyal gelistirme, cesitli arag-gereg uyarlamalarini iceren bazi calismalarda (Gupta
& Singh, 1998; Poon & Ovadia, 2008; Supalo, Dwyer, Eberhart, Bunnag & Mallouk, 2009) bu durumu
desteklemektedir.

Gorme engelli 6grencilerin egitim- 6gretim slireclerine dair alan yazinda yer alan galismalarin biyuk
bir kismi bu 6grencilerin akademik olarak daha etkili olabilecekleri ortamlar olusturmak ve 6grencilerin
gorme engeli dizeylerine yonelik olarak yardimci arag-gere¢ veya materyaller araciligiyla egitimlerine
destek olmak amaciyla yapilan galismalardir. Bu ¢alismanin alan yazinda yer alan galismalardan farkli
olarak 6grencilerin bireysel ihtiyaglar dikkate alinarak yapilan uyarlama ve diizenlemelerle olusturulan
bir etkinlikle yapilmasi blylk bir 6nem tasimaktadir. Etkinlik gorme engelli 6grencilerin az gérme veya
hic gormeme gibi durumlari dikkate alinarak, onlarin algilayabilecegi 0Ozelliklere sahip bir sekilde
olusturuldugu icin 6grenciler siirece katilmakta oldukga istekli davranmis ve gereken kazanimlara da
ulasma becerisini gosterebilmislerdir. Etkinlikle ilgili sorulan sorulara kendi yaptiklari etkinlik sonuglarina
gore cevap verebilmislerdir.

Oneriler
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Gorme engeline sahip 6grenciler gorme engelinin tiirii ve diizeyine gore bireysel olarak farkhliklar
gostermektedirler. Gorme engelli 6grencilerin bulundugu genel ve 6zel egitim ortamlarinda 6grencilerin
bu farkhhklari mutlaka goz 6nune alinmaldir. Genel 6grenme ihtiyaglari ve yani sira 6zel ihtiyaglarinda
dikkate alindigi 6grenme ortamlarinda Ogrenciler daha etkili ve verimli bir 06grenme
gerceklestirebileceklerdir. Buna ek olarak gorme engelli 6grencilerin bulundugu ortamlarda da 6grenci
gereksinimlerine uygun olarak fiziksel diizenlemeler yapilmalidir. Kullanilacak olan arag-gere¢ ve
materyaller 6grencilerin kolaylikla erisebilecekleri yerlerde bulunmali, gerekirse her arag az gorenler igin
blylk puntolu yazilarla hig gdérmeyenler igin ise Braille alfabesi kullanilarak etiketlendirilmelidir.
Yapilacak bir etkinlik igin 6grenciler bilgilendirilmeli, hi¢ gérmeyen 6grenciler odak olmak kosuluyla sesli
betimlemelere de yer verilmelidir.

Bu ¢alisma da elde edilen veriler 1s1ginda gérme engelli 6grencilerin Fen kavramlarini daha etkili bir
sekilde 6grenebilmeleri ve 6grendiklerini glinlik yasama aktarabilmeleri icin gerekli uyarlamalar ve
diizenlemeler yapilabilecegi ortaya gikarilmistir. Ayrica yine bu calisma 6grenme icin engeli olsun veya
olmasin her 6grencinin bilgiye erisiminin kolaylastirilabilecegi sonucuna da ulasiimistir. Normal géren
ogrencilere gore planlanmis bir etkinligin, gérme engeline sahip 06grencilerin ihtiyaclarina goére
uyarlanarak yapilmig bir etkinligi iceren bu ¢alismanin, gérme engelli 6grencilerin 6§renme siireglerine
yonelik olarak yapilacak olan ¢alismalara bir 6rnek temsil edecegi de distinilmektedir.
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