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Proje Tanimi

Bu proje 2020-21 akademik yili bahar déneminde Orta
Dogu Teknik Universitesi, EndUstriyel Tasarim
BoélumUinde yarttulen ID202 EndUstriyel Tasarim Il
dersi kapsaminda, MEB Ders Aletleri Yapim Merkezi ve
Nesibe Aydin Egitim Kurumlar isbirligiyle
gergeklestirilmistir. Projede 6grenciler, ekip galismasi
yaparak ortaokul 5., 6., 7. ve 8. sinif fen bilgisi
derslerinde kullanilmak Uzere, sinif dUzeylerine uygun
olasi senaryolari ve deney etkinliklerini géz dnunde
bulundurarak, deney aletleri gelistirmeyi amacladilar.
Her 6grenci ekibi igin farkl konular belirlendi ve
ekiplerden kendileri igin belirlenen konunun
kazanimlarini hedef alan senaryolar ve deney
etkinlikleri gelistirmeleri beklendi. Ogrenciler, bu
konulara yonelik tasarim ¢ézUmlerini gelistirirken,
6grenme baglamini, ortaokul seviyesindeki
ogrencilerin fizyolojik ve psikolojik yetenek ve
ihtiyaclar ile 6grenme etkinliginde eglence ve
oyunlastirma yaklasimlarini géz énunde bulundurdular.
Ayrica bu aletlerin sinif ortaminda kullanitmasi
planlandigindan, uzun sureli dayaniklilik, saglamlk ve
guvenlik gibi gereksinimlere énem verildi.

Projenin Asamalari

Proje, 34 6grencinin yer aldigi 11 ekip ile yarutuldu.
Projeye ayrilan sekiz haftalik sureg, gevrimigi arastirma,
gdzlem ve alan arastirmasi, senaryo kurgulama, fikir
gelistirme, tasarim detaylandirma ve gérsellestirme
gibi asamalari icerdi. Proje, MEB Ders Aletleri Yapim
Merkezinin sahip oldugu tretim imkanlarinin
tanitilmasi ve bunu takiben, belirlenen konulara
yonelik 6grenim kaynaklarinin, var olan deney
aletlerinin, evde yapilabilecek deneylerin ve oyun ve
oyuncaklarin internet Uzerinden arastirilmasi ile

Project Brief

This project was carried out at Middle East Technical
University, Department of Industrial Design in
collaboration with Turkish Ministry of Education Course
Equipment Production Center and Nesibe Aydin
Educational Institutions, during the 2020-2021 Spring
semester, as part of the ID202 Industrial Design Il course.
In this project, students were expected to work in teams
to design experiment equipment for science education in
secondary schools (5th, 6th, 7th and 8th grades) by
considering possible scenarios and experiment activities
at these grade levels. Different topics were assigned to
each team and they were expected to develop the
scenario and the experiment activity based on the
learning objectives of the topic. While developing design
solutions, the students were required to consider the
learning context, the learner’s physiological and
psychological capabilities and needs, and integrating fun
and gamification in the learning activity. Moreover since
this equipment is for the classroom environment,
long-term durability, robustness and safety are critical
requirements that were considered in design.

Project Stages

The project was carried out with 34 students in 11 teams.
The six weeks dedicated to this project involved stages,
such as online research, observation and field research,
scenario building, idea generation, design detailing and
presentation. The project started with a presentation on
production facilities of Turkish Ministry of Education
Course Equipment Production Center and this was
followed by an online search activity for investigating
learning materials, existing experiment equipment,
home-made experiments and toys and games related to
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basladi. Sonrasinda, égrenciler, Nesibe Aydin Egitim
Kurumlarinda gevrimigi ylratilen fen bilgisi derslerine
gozlem amagcli katildilar ve fen bilgisi dgretmenleri ile
odaklandiklari konular Uzerine gdrusmeler yaptilar; bu
arastirma asamalarindan edindikleri icgoéruleri temel
alarak deney senaryolari gelistirdiler ve ilk fikirlerini
ortaya koydular. Daha sonra, 6grenciler, bu senaryolari
canlandirdiklari ve ilk fikirlerini sunduklar temsili
videolar hazirladilar ve Nesibe Aydin Egitim
Kurumlarindan fen bilgisi dgretmenlerine bu videolari
sunarak onlardan geribildirim aldilar. Projenin sonraki
asamalarinda, tasarim ¢éztmlerini detaylandirmak ve
gelistirmek icin bir detaylandirma calistayi
gergeklestirildi. Calistay sonuglar, MEB Ders Aletleri
Yapim Merkezinden temsilcilerin katiimiyla bir on jari
yapilarak degerlendirildi. Proje, dersin yurtttculeri,
ODTU Endustriyel Tasarim BSlUmU égretim elemanlar
ve MEB Ders Aletleri Yapim Merkezi ve Nesibe Aydin
Egitim Kurumlarindan temsilcilerin ve 6gretmenlerin
katiimi ile 25 Haziran 2021 tarihinde gerceklestirilen
final degerlendirme jurisi ile sona erdi.

Projeye degerli katkilarindan dolayi, MEB Ders Aletleri
Yapim Merkezinden Kudret Ozdemir ve Zekai Cinara
ve Nesibe Aydin Egitim Kurumlarindan Derya
Gulerman, Buse Yilmaz ve Suat Pinarbasliya igtenlikle
tesekkurlerimizi sunariz.

Dersin Yiratuiciuleri

Prof. Dr. Gulay Hasdogan

Dr. Ogr. Uyesi Gulsen Tore Yargin

Yari Zamanli Ogr. Gér. Levent Muslular
Aras. Gor. Aslihan Tokat

Aras. Gor. Zeynep Yilmaz Unli

the assigned topics. Afterwards, the students made
observations in online science classes of Nesibe Aydin
Educational Institutions and interviewed science teachers
about their assigned topics. Based on the insights they
gathered from research phases, the students developed
experiment scenarios and generated initial ideas. Later,
they enacted these scenarios and presented their initial
ideas in mock-videos to receive feedback from science
teachers from Nesibe Aydin Educational Institutions. In
the later stages of the project, the design solutions were
detailed and refined through a detailing workshop.
Outcomes of the detailing workshop were evaluated in a
preliminary jury by representatives from Turkish Ministry
of Education Course Equipment Production Center.
Finally, the project was concluded with a final jury held
on 25 June 2021 with the participation of the course
instructors, other tutors from the Department of Industrial
Design at METU and representatives and teachers from
Turkish Ministry of Education Course Equipment
Production Center and Nesibe Aydin Educational
Institutions.

We would like to thank Kudret Ozdemir and Zekai Cinar
from Turkish Ministry of Education Course Equipment
Production Center and Derya Gtilerman, Buse Yilmaz and
Suat Pinarbasi from Nesibe Aydin Educational Institutions
for their valuable contributions to this project.

Course Team

Prof. Dr. Gulay Hasdogan

Asst. Prof. Dr. Guilsen Tore Yargin
Part-time Inst. Levent Muslular
Res. Asst. Aslihan Tokat

Res. Asst. Zeynep Yilmaz Unlt



Rotatry

5. Siniflar icin Isi ve Sicaklik Deney Seti
5th Grade Heat and Temperature Experiment Set

Rotatry'in amaci, 5. sinif 6grencilerinin i1si ve sicaklik konularini
kazanimlara uygun bir sekilde kavramalaridir. Ogrenciler, deneyi
yaparken sicak suya veya ispirto ocagina temas etmedikleri igin
deneyi bir 6gretmen gézetiminde kendi baslarina yapabilirler.
Rotatry, dénen dairesel iki deney pargasindan ve Ug farkli
deneyden olusur. ik iki deney, ayni ve farkli madde miktarlarina
sahip maddeler arasindaki 1s1 alisverisini, tglncU deney ise
buzilme ve genlesme suireglerini gésterir. Ogrenci, birinci
deneyden ikinci deneye gegebilmek icin dairesel pargayi
doéndarmelidir ve donen pargalar Uzerinde yer alan yazilar
deneyler ve konu basliklari hakkinda bilgi verir.
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Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

Tasarimcilar / Designers:
Gulfer Demirpence, Melis Ercan, Irem Erarslan

Rotatry aims to enable 5th grade students to comprehend heat
and temperature subjects in accordance with their learning
outcomes. Students can do the experiment on their own under the
supervision of a teacher, as they do not contact with the hot water
or the spirit stove during the experiment. Rotatry consists of two
rotating circular parts and three different experiments. The first two
experiments demonstrate the heat exchange between substances
with the same and different amounts of matter, and the third one
shows the contraction and expansion processes. The student
should rotate the circular part in order to pass from the first
experiment to the second , and the directions on the rotating parts
give information about both the experiments and the subjects.

SECOND EXPERIMENT
Expansion-Contraction

FIRST EXPERIMENT
Heat Exchange




Scenario

SET-UP FIRST EXPERIMENT 2
(Teacher) % | Heat Exchange
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The set is stored in the cupboard with The teacher brings the experimental The student pours equal amounts of She pours the cold water on top of
other experiment materials. setup to the classroom. water into the beakers. the hot water and mixes them.
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The teacher places the spirit stove The teacher places the beakers onto The student measures temperatures Turns the layer to move to the
from the top as shown in the figure. the assembly. at each step of the experiment. second stage of the experiment.
SECOND EXPERIMENT FIRST EXPERIMENT 2.

Expansion-Contraction

.

Yy

The second rotating circular piece is
attached to the set.

She puts water into the beaker and
puts a balloon over the beaker.

She rotates the rotating circular piece
while waiting for the water to heat up.

The ballon grows in volume with the
effect of expansion.

Amount of Substance

1. HEAT EXCHANGE
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The student pours different amount
of water into the beakers.

She pours the cold water on top of
the hot water and mixes them.

The student measures
at each step of the experiment.

Th dent, notes the d d
on the papers.

2. EXPANSION-CONTRACTION

DETAILS




Bowl-Link

5. Sinif Isi ve Sicaklik Konusu Deney Aleti
5th Grade Heat and Temperature Experiment Tool

Bowl-link, 5.sinifta Isi ve sicaklik konusunda yapilan deneyleri
gergeklestirmek igin tasarlanmistir. Bu deney aleti, farkl
miktarda, farkli sicakliklarda ve yogunluklarda sivilarla Ug farkl
deney yapmaya olanak sunar. Yatay ve dikey kullanilabilen
deney aletinde ortadaki mekanizma déndurulerek su akisi
saglanir. Sicaktan soguga akisin tanecik titresimiyle
gerceklesmesi farkli renkteki sivilarla gézlemlenebilir. Dikey
kullanimda, 1Isinma nedeniyle yogunlugu degisen sivilarin
hareketleri gérulebilir. Farkli miktarda ve sicaklikta sivilar
karistinldiginda denge sicakligi termometre yardimiyla élgtlir.

BOWI-LINK

Heat and temperature experiment tool
for 5th graders

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools
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Tasarimcilar / Designers:
Beste Eslik, Kutay Durular, Melis Balci

Bowl-Link is designed to conduct heat and temperature
experiments for the 5th grade. This experiment set allows three
experiments with different amounts of liquids at different
temperatures and densities. It can be used both horizontally and
vertically. The flow of liquids is achieved by turning the mechanism
in the middle. The concept of heat transfer from hot to cold
caused by vibrations of the particles can be observed by using
colored liquids. In the vertical position, the movements of liquids
with different densities caused by heat can also be seen. When
liquids with different volumes and temperatures are mixed, the
equilibrium temperature of the mixture can be observed with the
help of a thermometer.

different colour options

expeniment 1
heat exchange

experiment 2:
density




Scenario

After the teacher explains the topic to the
class, he wants to intensify it with some
experiments.

water in different cups and drops different
colors to show heat exchange with colors.

In the first experiment, he pours hot and cold

the cups.

Then he puts the twist mechanism on one of

After putting the mechanism, he attaches the
cups together.

He turns the middle mechanism and water
starts flowing between cups, and the heat
exchange begins.

When the equilibrium temperature is reached, he
separetes the cups and measures the final temper-
ature. The class observes that the final tempera-
ture is closer to the water with more volume.

In the second experiment, the teacher pours hot
and cold water in different cups and drops dif-
ferent colors to show that heat is transfered
from hot to cold, and also the effects on density.

After putting the mechanism, he attaches
the cups together.

Mock-up

components

Next, the teacher twists the mechanism
by holding from the silicone
stands/handles.

After the water flows, the class observes that

heat is transfered from hot to cold and cold
liquids have more density than hot liquids.

hen he puts the twist mechanism on
one of the cups.

When the experiments are over, the teacher
puts away the experiment tool on the shelf.

Mockup Videolari Linki
https://drive.google.com/drive/folders/1-5hkonowsSI-
J_LnKG20dW_VotNELQYT2i



Cycle

5. Siniflar icin Ay'In Hareket ve Evrelerini Gozlemleme Seti

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

Moon's Movements and Phases Observation Set for 5th Graders

‘Cycle| ortaokul 6grencilerinin Gunes, Dunya, Ay arasindaki
hareketleri ve Ay'in dongulerini incelemeyi saglayan bir
gozlem-deney setidir. DUnya modelinin setten ayrilabilir olmasi
sayesinde, 6grenciler Dlnya konumuna gecgerek Ay'in hareket
ve evrelerini gergekgi bir bicimde gézlemleyebilir. Ayrica
zemine konan Ay'In evreleri grafigi ile ders kazanimlarini
pekistirir. Ayarlanabilir boyu, Arduino motora bagli Ay ve Dunya
déngu segenekleri ve pilli olmasiyla tum égrenciler igin akici bir
deney sureci saglar. Kompaktligi sayesinde kendi kutusu iginde
depolanabilir.

CYCLE

Moon’s Movements and Phases Observation
Set for the 5th Grade Students

 Tasarimcilar / Designers:
Nevra Banu Aslan, Ozlem Guney, Berkay Govdeli

‘Cycle'is an observation-experiment set showing the Sun, Earth,
and Moon's movements, together with the phases of the Moon.
Thanks to the Earth model detachable from the set, students can
stand in the position of the Earth and observe the movements and
phases of the Moon in a more realistic way. Additionally, the phase
chart placed on the floor supports learning outcomes. The set
provides a smooth experiment process for all students with its
adjustable height, Moon, and Earth cycle options connected to an
Arduino motor and batteries. It can be stored inside its box due to
its compact nature

DONYA BONGOSH

Thanks to being removable, students
can replace the Earth
and observe from the world.

With two buttons, the experiment set
can demonstrate cycle
of the Moon and the Earth.

With the extra wall on the Moon that
represents the shade, students can
observe phases of the Moon.

With the guide chart, student can
learn the name of the phases
and the time elapsed.



Scenario
SET-UP

p— X

STORYBOARD

@) e

Teacher unboxes and sets the product. Teacher |ntroduces the subject and the set. Then explains Earth Cycle and Moon Cycle Teacher pushes on the buttons cycles, then
features powered by batteries. gives the lecture.

QQ/ |

AR
g
| L “
| LU L |9}
Aﬂer I|s|emng to movements of planets, Teacher adjusts the height, detaches the Student stands on the defined area. Student compares the phase with guide
students line up according to their height. Earth. chart and learns the topic.

Mock-up




Eklipso

6. Sinif Ogrencileri igin Tutulmalar Deney Modeli
Eclipses Experiment Model for 6th-Grade Students

Eklipso, 6. sinif 6grencilerine Gunes ve Ay tutulmalar konularini
anlatmayi amaglayan bir deney setidir. Ayni zamanda bu set ile
ogrenciler, Ay'In evreleri ve mevsimler hakkinda da temel
bilgiler edinebilirler. Sette, merkezde Gunesin bulundugu uzayi
temsil eden bir duzlem Uzerinde Dunya ve Ay kendi
yorungelerinde hareket ettirilebilirler. Gunes kuresindeki 1sik
kaynagi sayesinde, Dunya ve Ay kureleri Uzerinde gélge
olusumlarini goérebilirler. Bu sayede deney seti, tutulmalar
konusunu égrenciler icin daha anlasilir hale getirir. Ayrica,
deney duzlemi Uzerinde anlatimi ve deneyi gerceklestirmeyi
destekleyici bilgiler iceren gorsel 6geler bulunmaktadir.

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

,Zt

Tasarimcilar / Designers:
Ahmet Efkan Giritli, Elif Ekin Kaptan, Yasmin Acar, Mehmet Aflazi

ERlipso is an experiment set that aims to help 6th-grade students
understand the concepts of Solar and Lunar eclipses. With this
set, students also acquire basic knowledge about the topics ‘the
phases of the Moon' and ‘seasons' In this set, Earth and Moon can
be moved in their orbits and placed on a board which represents
the space where Sun is placed at the center. Students can see the
shadows on the Earth and the Moon spheres with the help of the
light source located inside the Sun. By this way, the set enables
them to comprehend eclipses more clearly. Moreover, the
experiment set has infographics on the board illustrating the
concepts to help teachers and students in their lectures and
experiments.

Tcp‘\;%izs4 |
infographics . |

Separabie 8
companents

Realistic Earth,
_‘Maon and Figure




Scenario
STORYBOARD

STEP 1

ASSEMBLING
EXPERIMENT SET

STEP 2

EDUCATION WITH
THE EXPERIMENT SET

STEP 3
ECLIPSES EXPERIMENT

The teacher picks up the Eklips:
experiment set package

0

The teacher puts out the Sun
from its package on the table

The teacher puts on the board
parts together around the Sun

Finally, the cable is plugged in,
the set is ready for the experiment

The teacher begins to explain
the experiment and its features

3

4

\ i

The teacher explains the
the main purpose of the
experiment, with the help of
infographics

Then, the teacher begins to
explain how the Earth should
have an axial tilt on the symbols
for the experiment

Finally, the teacher explains the
Moon’s phases briefly before
starting the eclipses experiment

First, the student puts a human

The student learns that they should
figure on the Earth

bring the Earth where the Moon’s
orbit tilt is parallel to the Sun

The student brings the Earth to that
place while the teacher turns on
the switch on the cable

The student brings the Moon on the
Earth’s shadow and learn how the
Lunar Eclipse happens

Then, the student then brings the
Moon to the opposite side and
learns the Solar Eclipse

After finishing the experiment, the
teacher disassambles the Eklipso
set to put it back to the shelf

Mock-up

FINALISED
1:1
PHYSICAL
MOCK-UP
MODEL




Ecllipsse

6. Siniflar igin GUnes ve Ay Tutulmasi Etkilesimli Poster Tasarimi

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

Lunar and Solar Eclipse Interactive Poster Design for 6th-Graders

Ecllipsse, ortadgretim 6. Sinif dgrencilerine Tutulmalar'
konusunu anlatmayi ve géstermeyi amaglayan Ug boyutlu ve
etkilesimli bir poster tasarimidir. Tasarim kutu seklinde bir
poster olup, kurulum icin gereken buttn parcalar kutunun
icinde yer almaktadir. Tasarimin arka kapagindaki agiklamalar
sayesinde deney parcalarinin 6grenciler tarafindan birlestirilip
kurulmasi beklenmektedir. Deneyin iki farkli pozisyonda
kullanilabilir olmasi, 6grencilere hem uzay hem de Dunya
perspektifinden bakmalari igin olanak saglar. Deney sonunda
kutu, parcalarla birlikte toplanip duvara asilabilir. Boylelikle,
ogrenciler 6grendiklerini pekistirebilir.

ECLLIPSSE

‘ Tasarimcilar / Designers:
Irem Ertas, Seyma Gunal, ELif CokLu

Ecllipsse is a 3D interactive poster design which aims to explain
and demonstrate ‘Eclipses’ for 6th grade students. The design box
is in the form of a 3D poster, and all the components needed for
the setup are included in the box. Because of the clear explana-
tions on the back cover, it is expected that the parts will be
assembled by the students. The fact that the experiment can be
used in two different positions allows students to observe eclipses
from both space and Earth perspectives. In the end, as the box
can be gathered with the parts and hung on the wall, the students
can reinforce what they have learned.

Ecllipsse, is an interactive 3D poster design
demonstrating Lunar and Solar Eclipses to 6th-grade

students.

Hangable 3D Poster Standing Demonstration




Scenario

Teacher takes the experiment box into the

class. for the experiment.

She calls the class around the teacher’s desk

10

Students install components onto the
experiment box by reading the intructions at the
back.

After installing, they turn off the lights or close
the curtains and open the flashlight. They
observe the experiment from the space
perspective.

Then, students remove the Earth and its parts
from the experiment. One of the students place
the Moon in the circle and the circle around
his/her head with the help of the

teacher.

Again, they turn of the lights and open the
flashlight. This time, the student observes the
eclipse from the Earth’s perspective.

Mock-up

When the experiment is finished, they put the Students can observe the Lunar and Solar
components into the box, their related places.
Then the experiment box is hanged onto the

class wall.

Eclipses in the class after lessons or in breaks.

observing in a dark room

--
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LenSee

7. Sinif (")grencileri icin Mercek Deney Seti
Lenses Experiment Set for 7th-Grade Students

Lensee, 7. sinif 6grencilerinin optik konusunda gdzlem
yapmasini ve gercek hayattaki kullanimlarini anlamalarini
amaglar. Deney seti iki ana gézlem alanindan olusur.
Birincisinde égrenciler, ayni zamanda setin kapagdi olan ekranda
1sIgIn kinlmasini inceleyebilir ve 6gretmenleriyle kiglk bir oyun
oynayabilirler. Diger gozlem alaninda ise, 6grenciler gunluk
hayattan 6rneklerin bulundugu kartlarla farkli merceklerin
kullanim alanlarini iliskilendirebilirler. Deney setinin butun
parcalart kullanim sonrasi kutunun igcinde depolanabilir.

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

Tasarimcilar / Designers:
Deniz Celik, Melda Aticl, Pinar Baser

This experiment set is designed for the 7th-grade students to
make observations about optics and understand their use in real
life. The set has two main observation areas. On the first one,
students can observe the light refraction and play a game with
their teacher on the screen part, which is also the cover of the
storage box. On the second one, students can associate the
real-life uses of the lenses with the cards and observe the
changes in the image of a human figure. All of the experiment
units are placed inside the box itself. After using, the experiment
materials can be stored in the box.

Learn with games m

Easy storage, compact design



Scenario

Teacher places the refraction lenses and the Students can observe the light refraction Teacher can ask questions about where will
turn the laser light on. with concave and convex lenses. the ray lights target and they can play a short
question&answer game.

After theoretical lecture, teacher brings
the lenSee set to the clasroom for observation.

Teacher pl'uces thel ﬁ-gure i ard boxfor Studaints caniplace HeTreal litaobjects Students can observe the changes in figure All of the materials can be stored in the box
student’s to associate the lenses and cards and the related lens together to see with different lenses fter ob: i
the real life objects they are used in. the association. E qrleronservation.

Mock-up
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Leuca

7. Sinif Ogrencileri igin Elektrik Devreleri Modliler Deney Kiti

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

A Modular Electrical Circuits Experiment Kit for 7th Grade Students

Leuca, 7. Sinif dgrencilerinin elektrigi soyut bir kavram olmaktan
cikarip, daha rahat algilayabilmelerine yardimci olmayi
amagclayan, moduler bir deney kitidir. Modullerin manyetik
birlesim detaylari sayesinde, 6grencilerin kablo kullanimlarini
kolaylastirmak ve odaklarini elektrik kavramlari Uzerine
yogunlastirmak amaglanmistir. Farkli formlardaki moddller,
ogrencilerin birgok devre tluriint deneyimlemesini saglar.
Modlllerin formlari tasarlanirken kablo kullaniminin getirdigi
uzun sureli kullanim ve pratiklik konularindaki sorunlar géz
onunde bulundurulmustur. Deney kitinin igerisinde bulunan
gorev kartlar 6grencilerin deneyi uygulamasini kolaylastirir.
Saklama kutusu, kitin hasar gérmeden saklanabilmesi igin
modullerin formlarina uygun olarak tasarlanmistir.

LEUCA

a modular kit for electricity experiments.

Tasarimcilar / Designers:
Sena Coban, Alkin Gultekin, Ezgi Bocu

Leuca is a modular experiment Rit aimed to help 7th grade
students to comprehend the subject of electricity which is an
abstract concept. Thanks to the magnetic connection details of
the modules, it enables students to focus on the concept of
electricity rather than on tangling cables. With the help of different
modules, it allows students to experience different types of circuits.
While designing the forms of the modules, the problems of
long-term use and practicality caused by the use of classical
cables were taken into consideration. The task cards in the
experiment kit make it easier for students to practice the
experiment. The storage box is designed in accordance with the
forms of the modules so that the kit can be stored without
damage before and after use.




Scenario 14

Storyboard

The teacher gives students the Leuca Experiment Kit. Students take their kits. They take one card from the task cards. They open the card and read the first step.
They can experiment with a group or individually.

After reading the first step, they will take the modules Step by step, they accomplish the task by using After they finished their tasks, they put the They store the kit in their school cabinets.
they need from the box. magnetic modules. modules back into the box.

Mock-up

Mock-up & Details From The Final Design
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Plug-in

8. Sinif Ogrencileri igin Basit Makineler Deney Seti
Basic Machines Experiment Set for 8th Graders

Plug-in, 8. Sinif 6grencileri igin basit makineleri giinlik hayattaki
ornekleriyle anlatarak é6grencinin anlamasina olanak saglamayi
amaglayan ¢ok pargali bir deney setidir. Kutudan panel formuna
donusen delikli seffaf platform, arkasina yerlestirilen agiklayici
kazanim kagitlari Uzerinde basit makine duzenekleri
olusturulmasini hedefler. Bu sayede, 6grenciler guinlik hayatta
ve test sorularinda karsilastiklari érnekleri bu setle
modelleyerek inceleyebilir. Pargalarin birbirine gegme detayi
sayesinde, 6grencilerin deney esnasinda daha ézgur ve rahat
calisabilmeleri saglanir. SUrgUulu kilit yapisiyla Grin kolayca agilir
ve kapanir. Seffaf platform, ayni zamanda kutu gorevini
Ustlenerek setin tasinmasini ve saklanmasini kolaylastirr. Farkl
detaylara sahip pargalar sayesinde, dgrenciler hem basit
makineleri hem de bu basit makineleri birlestirerek bilesik
makineleri deneyimleyebilirler.

fuc:.

Plug-in is an experiment set for 8th grade students that enable
students to understand simple machines and compound
machines by combining these simple machines.

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools

Tasarimcilar / Designers:
Sevval Kale, Umut Dundar, Selen Beyaz

Plug-in is an experiment set for the 8th grade students that
enables them to understand simple machines with daily examples.
Transforming from a box to a panel form and then holding the
explanatory sheets placed behind, the transparent platform aims
to enable generating simple machine mechanisms. By this way,
students can examine examples they encounter in daily life and
test questions through modelling them with this set. Because of
the interlocking detail of the parts, it is aimed to allow students to
work more freely and comfortably during the experiment. The
platform opens and closes easily with its sliding lock structure. The
transparent panel also acts as a box, making it easy to transport
and store. Thanks to the different detailed parts, students can
experience both simple machines and compound machines by
combining these simple machines.

Ruce |

Learning
Students make
experiment reinforce
with guestion cards.

Storage
The main frame transform
a box and toolbox settle
into it. Students can carry
them in their school bags.

Placement
The box turn into panel,
lock in the toolbox and
become board which is
kids work on.

Experience
Kids place the work
sheets behind the panel
and papers turn into the
journey of machines.
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Scenario

-
The teacher explains the topic of
leverage.

¥
The student passes the worksheats

previously designed for the user to
the mechanism made behind the
board to fix the paper.

The studentswipe to use the
plugrinto experience leverage.

The studentfixes the lever parts to
the clipboard with pins based on
g the worksheet she placed before.

R |
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The student opens the box used for
storage and fixes the box, which has
become aboard, to theinside of the
box 5o thatitwill stand upright.

The student solves the questions on
the cards in order toreinforce the
subject with the help of experi-

. ments,

»
)
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-
.
-
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Build-Up

8. Sinif Ogrencileri icin Moduler Basit Makineler Deney Seti

-

$)

Tasarimcilar / Designers:
Beyza Gunay, Ezgi Atacan, Omer Faruk Aktung

A Modular Simple Machines Experiment Set for 8th Graders

Build-Up, 8. Sinif diizeyindeki égrencilerin, dizenekleri Build-Up is an experiment set that aims to teach simple machines
kendileri olusturarak, basit makineler konusunu 6grenmelerini with mechanisms that 8th grade students build by themselves.
amaglayan bir deney setidir. Ogrenciler ayni pargalari farkl Students can build all simple machines in the curriculum such as
kombinasyonlarla bir araya getirerek mufredatta yer alan lever, inclined plane, fixed and movable pulley, block and tackle
kaldirag, egik duzlem, sabit ve hareketli makara, palanga ve and wheel in a single set, with different combinations of the parts
cikrik gibi basit makineleri kurabilirler. Set igerisinde sunulan in the set. With the manual presented in the set, the experiment
kilavuz ile 6grencilere deney asamalari gdsterilir ve yaptiklari stages are shown to the students, and they are expected to note
deneyin sonuglarini not etmeleri beklenir. Kilavuzda yer alan the results of their experiment. With the daily life examples
gunluk hayat érnekleri ile 6grencinin konuyu daha iyi kavramasi presented in the manual, it is aimed to enable the student to
amagclanir. understand simple machines better.
Simple machines experiment Lever Inclined Plane Fixed Pulley
set for 8th grade students \Q\L& \Qi“‘\
w . B ’ .
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| -
] ] } y U
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| r l Movable Pulley  Block & Tackle ~ Spinning Wheel
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Scenario

The teacher introduces the
experiment set to the students

Students review the guidebook

They build the experimental setup

They make the experiment

They note down the
experiment results.

Mock-up

They compare experiment
with daily life examples

Inclined Plane

Fixed Pulley

Spinning Wheel
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Pressurox

8. Sinif Ogrencileri igin Basing Deney Set
A Pressure Experiment Set for 8th Graders

Tasarimcilar / Designers:
Dilek Aybalik, Emir Demirkaya, Zeynep Baran

Pressurox, 8. sinif dgrencilerinin basing konusunda égrendigi Pressurox aims to enable 8th grade students to support their
teorik bilgileri, deneyerek ve gdzlemleyerek 6grenmelerini theoretical knowledge on pressure by experimenting and
amagclamaktadir. Set, Ug farkli deney imkani saglar. Birinci observing. The set provides three different experiments. In the first
deneyde égrenciler, haznenin sahip oldugu tg¢ delik yoluyla, one, students observe fluid pressure's dependency on depth

sivi basincinin derinlige bagli oldugunu gézlemlerler; ikinci through three holes on the main container. In the second one, they
deneyde hazneye bagli siringalar ve haznenin iginde siviyi iten comprehend how liquids transfer pressure equally in all directions
piston sayesinde sivilarin basinci her yéne ve esit ilettigini by pushing down the piston and observing the syringes attached
kavrarlar; tguinct deneyde ise ana hazneye takilan U borusuna to the main container. In the third experiment, they see the relation
bagli hortum, huni ve balon yardimiyla gaz basinci ve sivi between liquid and gas pressure with a hose, cone and balloon
basincinin iliskisini gorurler. Ayrica, setin iginde konu kartlari connected to the U pipe on the main container. Additionally,
saglanmaktadir. Bu kartlar 6grencilerin deneyle ilgili notlar experiment cards are provided in the set that allow students to
alabilmesini saglar. Moduler yapisindan éturl, Pressurox take notes during the experiment. Pressurox takes up very little
toplandiginda ¢ok az yer kaplar. space when not in use due to its modular structure.

EXPERIMENT CARDS

Guess, experiment, understand

Pressurox is an experiment set to explain
“Pressure” to 8th-grade students

3 EXPERIMENTS

Comprehensive understanding

EASY TO STORE

Compact design
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The set and the cards are given to the student groups, made of

Experiment 1: The plugs are taken out, and the water flow from
each hole is observed while using the cards.

The piston is pushed down, the amount of water
the syringes are measured while using the cards.

f.

Experiment 3: The pipe is moved up and down and the level
change in the U-tube is observed while using the cards.

Mock-up

G

After the experiments are finished, everything is put into the

main container and placed into the water callecting ecm.ainer.l

The set is stored easily without taking much space.
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Electra

8. Sinif Ogrencileri icin Elektrostatik Deney Seti
An Electrostatic experiment Set for 8th Graders

Electra, ortadgretim 8. sinif 6grencilerine “Elektrostatik”
konusunun icerdigi kazanimlar 6grenme ve gozlemleme
imkani sunan oyunlastirilmis bir deney setidir. Electra,
ogrencilere interaktif bir deney ortami yaratirken, ayni zamanda
pozitif, negatif ve noétr cisimlerin birbirleri ile etkilesimlerini
ogrenmelerini ve égrendiklerini fiziksel olarak gézlemlemelerini
saglar. Deney seti birbiri ile i¢ ice gegerek kurulumu
saglanabilen ana gbvde, malzeme ¢cekmecesi ve deney ekrani
olmak Uzere Ug ana pargadan olusmaktadir. Butiin pargalar
deney kutusunun iginde depolanabilir. Deney ekranindaki iki
aluminyum kure, cubuklar ve malzeme ¢cekmecesine bagli
kumas kullanilarak yuklenir ve 6grencilerin elektrostatik
etkilesimi gdézlemesini saglar.

Electrostatic playset for 8th grade students

Ortaokul Fen Bilgisi Dersleri icin Deney Aletleri
Experiment Equipment for Science Education in Secondary Schools
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Tasarimcilar / Designers:
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Elif Isik, Pinar Cobanoglu, ipek ilayda Bellisan

Electra is a gamified experiment set that enables 8th grade
students to learn and observe learning outcomes of the
‘Electrostatic” unit. Electra creates an interactive experiment stage
for students, and also, it lets students to learn and observe the
interaction of positive, negative and neutral charges. The
experiment set includes three main parts that are the main box,
equipment drawer and the experiment screen which can be easily
set up by attaching the screen on top of the box. All parts can be
stored in the body box. Two aluminium balls that are placed in the
experiment screen are charged with sticks and fabrics in the
equipment drawer. By this way, it enables students to observe the
electrostatic interaction.

=
‘«&\/\} Electra is set-up and stored in seconds
oA

Stored parts are easily taken out

Drag pawns for experiment

‘? l_ 6 question cards
e




Scenario

>

Student pulls out the set of experiments
that can be stored under the bench.

The material box and the experiment screen The experiment screen is placed in the Student 1 moves the pawn and stands There are two different options under the
stored in the set are easily taken out. experiment box, the material box on the question card. Asks the cards. The student shows their answers
takes its place on the bench. question to student 2. by swiping the card forward or backward.

=

Student 2 uses the materials in the material
box. To begin by rubbing the rod
against the fabric.

Mock-up
i
g b el

L |

Pull Pull

1 ‘;[

.lliﬁi‘"ﬁiﬂ[m_
oo ot el

Student touches the rod to the aluminum ball. ~ They observe the electrification between two Now it's time for Student 2. After students have asked all the questions in
aluminum balls. the experiment, they complete
the experiment.

it b it ] e
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