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The aim of this study is to teach how to design a circuit using simple electrical 
circuit elements with a STEM activity conducted with 4 students with learning 
difficulties studying at a primary school located in the southern region of 
Anatolia. The study was carried out in the form of extracurricular activities 
focused on science lessons on the subject of simple electrical circuits for 8 
class hours over a period of 2 weeks. After the quantitative stage of the study, 
which was designed as a mixed method design, the qualitative stage was 
conducted in the study, a STEM process rubric was used as the quantitative 
data collection tool, while an observation form and interview form were used 
as the qualitative data collection tools. At the end of the study, it was 
determined through interviews that the STEM activities made a significant 
academic contribution to the participants, that they had a lot of fun while 
learning, and that they did not easily forget what they had learned. The 
participants, who stated that the activities benefited them academically in 
science and mathematics, also reported that they used the knowledge about 
science and mathematics they gained here in other subjects as well. 
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INTRODUCTION   

In the world of the 21st century, in which rapid changes are being experienced through the effect 

of globalisation, countries are in constant competition in the fields of production, design, 

invention and technology. This competition has encouraged countries to science, engineering 

and technology (Kaplan, 2019). For this reason, countries have abandoned educational 

approaches that employ the content transfer of information and have begun to adopt teaching 

approaches that produce, design and are based on creativity. In the teaching approach towards 

the fields of science, engineering, design and production, STEM comes to the fore. STEM is a 

teaching approach that is based on the integration of disciplines and adopts the model of learning 

by doing and experiencing. Bybee and Dugger (2010) defined STEM as a new educational 

approach that encompasses the disciplines of Science, Technology, Engineering and 

Mathematics in unity, increases learners’ motivation to do research by developing their sense 

of curiosity, and develops their problem solving and creative thinking skills. The STEM 

educational approach is defined as the integration of the learning objective of one STEM 

discipline focused on by associating it with the objectives of the other STEM disciplines (Çorlu, 

et al., 2014). It has been reported in many studies that the STEM approach, which is design-

based and includes learning by doing and experiencing, is effective in both enabling meaningful 

learning and in developing problem solving skills in education (Bryan, et al., 2016; Author, 

2018; Corlu & Aydın, 2016; Ergün & Balçın, 2019; Gwon- Suk & Sun Young, 2012; McClain, 

2015; Wosu, 2013). Furthermore, although STEM education is effective at all grade levels of 

education, its effect has been determined to be greater at primary school level (Becker & Park, 

2011; Murphy & Mancini-Manuelson, 2012; Lamb, et al., 2015). 

STEM and individuals with special needs (ISNs) 

It has been determined that in the world population, the number of students who are at a lower 

educational level than their peers due to premature births, genetic factors, consanguineous 

marriages and accidents is increasing day by day (Batu & Kırcaali-İftar, 2006). In the Decree 

Law No. 573 on Special 

Education of the Ministry of National Education (MoNE), these students are defined as: 

“Individuals with Special Needs (ISNs) who, for various reasons, differ significantly from the 

level expected from their peers in terms of educational qualifications” (MoNE, 1997) Ensuring 

that ISNs are not separated from social life and benefit from education and training activities 

according to the principle of the least restrictive environment is achieved through inclusion-

integration education. However, while ISNs’ social interaction skills with their peers increase 

thanks to inclusive education, problem solving skills are pushed into the background because 

appropriate learning methods for their level are not applied. 

Theoretical Framework 

In terms of equality of opportunity in education, it is very important that ISNs are trained like 

their peers by fostering 21st century skills with teaching approaches appropriate for their level 

in classes. STEM education, which is one of the approaches that foster these skills in 

individuals, is an important teaching approach in equipping individuals with 21st century skills 
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such as innovation, analytical thinking, problem solving and cooperation (Kennedy & Odell, 

2014). Despite such importance, the studies conducted on STEM education for ISNs are limited 

(Balçın & Yıldırım, 2021; Hwang & Taylor, 2016). However, teaching and learning STEM 

disciplines are especially valuable for these students in improving their quality of daily life, 

because STEM is intertwined with daily life situations (e.g., using technology, using electronic 

devices and programs such as smartphones and iPads, and using chemicals like soap, oil, and 

paraffin). Although research in STEM disciplines for students with disabilities is still 

increasing, very few practical guidelines for teachers in inclusive and non-inclusive 

environments have been proposed and developed in order to increase students’ achievement 

and their accessibility to STEM (Basham & Marino, 2010; Dunn, et al., 2012; Ludlow, 2013). 

It can be said that ISNs face some obstacles to STEM education careers. One of these are 

characteristics related to teachers. For example, topics such as teachers’ lack of adequate STEM 

knowledge, and their insufficient educational experience and readiness related to ISNs can be 

listed (Margot & Kettler, 2019). Other than these, the remaining obstacles can be listed as the 

lack of adequate infrastructure and educational opportunities for STEM education in schools, 

the lack of an integrated curriculum, as well as the lack of understanding of these barriers and 

their effects on employment. Common obstacles to accessing STEM education for all ISNs 

include (a) a lack of STEM role models (Hasse, 2011; Lee, 2011); (b) parents’ and teachers’ 

misconceptions that students with disabilities will not be successful in STEM, resulting in a 

lack of encouragement for them to take courses in these areas (National Science Foundation, 

2002); (c) a lack of appropriate information and counselling (Alston, et al., 2002); (d) teachers’ 

inadequate knowledge and skills on how to involve students with disabilities (Rule, et al., 2009); 

(e) technical barriers to science education (e.g., inaccessible laboratories) (Hasse, 2011); and (f) 

lower participation rates in structured and unstructured STEM-related activities (e.g., 

mathematics and science) (Eriksson, et al., 2007). 

There are many disability groups among the aforementioned inclusion students. One of these is 

learning disability. In 1983, the United States National Joint Committee on Learning 

Disabilities (NJCLD) defined learning disability as “a general term that refers to a 

heterogeneous group of disorders manifested by significant difficulties in the acquisition and 

use of listening, speaking, reading, writing, reasoning, or mathematical abilities”.  

The areas in which individuals experience learning difficulties may differ from each other. 

While some individuals have learning difficulties in verbal areas such as understanding and 

interpreting, other individuals have learning difficulties in subjects that require numerical 

reasoning, such as the disciplines of mathematics and science. STEM education, in which the 

disciplines of science and mathematics are integrated, contributes to Special Learning Disability 

(SLD)s’ effective and permanent learning since it offers multiple learning environments by 

applying the doing-experiencing and active learning methods rather than the traditional 

educational approach. In their studies, Hwang and Taylor (2016) and Author (2017) stated that 

conducting STEM education activities for inclusion students with intellectual disabilities will 

increase their academic achievement in the disciplines of mathematics and science. Moreover, 

in the study conducted by Balçın and Yıldırım (2021), it was determined that due to STEM 

activities conducted for inclusion students with mild intellectual disabilities, there was an 

increase in the percentage of students’ knowledge changes regarding the subject of science and 

in the students’ interest in the subject. Bellman, et al. (2015) implemented STEM with inclusion 
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students who had intellectual disabilities, and as a result of this study, it was concluded that 

STEM education increased the inclusion students’ motivation, academic achievement and self-

confidence. In the study carried out by Biçer (2019), STEM activities were conducted for 

inclusion students in support training rooms. In the findings obtained in this study, it was 

concluded that the STEM approach was effective in teaching science to inclusion students with 

intellectual disabilities. Yuen, et al. (2014), conducted STEM activities with two students with 

severe autism spectrum disorder in order to examine the effect of STEM activities on social 

communication.  As a result of the study, it was observed that there was a significant 

improvement in the ability of the students with autism to communicate with their peers. 

Moreover, Akarsu, et. al. (2022) reported that the activity they developed for inclusion students 

with visual impairments was very effective on an electromagnet design in the science lesson for 

the students. 

Based on the results of this study, it is seen that STEM education practices concretise abstract 

concepts, enable permanent learning with multiple learning environments, and develop 

individuals’ psychomotor-social communication skills. When the relevant literature was 

scanned, however, it was concluded that the STEM approach has not been adequately 

implemented with SLDs. In this context, since the STEM approach has not been applied to 

SLDs, our study will contribute to the literature. 

ACTIVITY IMPLEMENTATION 

The students participating in the study were students with a diagnosis of learning disability, and 

the activity conducted with them was carried out during their lesson hours in the students’ 

support training room. The reasons why the support training room hours were chosen were that 

in terms of the students’ learning, the students could learn faster during the times they had one-

to-one lessons, feedback could be obtained, and the things they learned were more permanent. 

Moreover, the activity was not detached from the curriculum and was designed in line with the 

individualised education plan (IEP). The implementation of the STEM approach within the 

scope of the IEP was preferred with the foresight that it could further increase the permanence 

of learning. It is possible that for SLDs, STEM’s product-oriented, engineering-based make-up 

based on doing and experiencing will lead to permanent learning in them. Accordingly, in this 

study, a STEM activity for SLDs was designed and tested. This activity was prepared for 

teachers in order to enable the active participation in STEM activities of SLDs who are educated 

together with their peers (Figure 1). 
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Figure 1. Teachers Exploring STEM Integration (Lesseig, et al., 2017, p.18) 

Define Problem: Determining the problem. What kind of problem should be presented in which 

field with the students? 

Brainstorm: What kind of path should be followed to solve the problem? Different solutions are 

explored with the students. 

Design Process: The materials used in the activity to be conducted are specified, and how and 

where they will be used in the design is determined. 

Construction phase: The construction of the design is begun. The accuracy of the design is tested 

on the students by guiding them (Test & Evaluate). They are also given the opportunity to do 

research by giving them time to redesign the designs which are wrong (Redesign and Research).  

Share Solution: Individuals or groups who carry out their designs correctly share the solutions 

they find with their friends. At this stage, the teacher is the guide and director. 

 It will also serve as a guide to how learning objectives should be brought together for activities. 

The activity meets the education standard requirement for K-12 science education (Table 2). 
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Table 2. Application of education standards (MoNE , 2018; NGSS, 2022) 

Science and Engineering 
Practices 

Disciplinary Core 
Ideas 

Crosscutting 
Concepts 

Turkish MoNE 
Learning 
Objectives 

4.PS3-2.Make 
observations to provide 
evidence that energy can 
be transferred from place 
to place by sound, light, 
heat, and electric currents 

 

3-5-ETS1-3.Plan and carry 
out fair tests in which 
variables are 
controlled and failure 
points are considered to 
identify aspects of a model 
or prototype that can be 
improved 

PS3.A: Definitions of 
Energy 

The faster a given 
object is moving, the 
more energy it 
possesses.  

 

(4-PS3-1) 

Energy can be moved 
from place to place by 
moving objects or 
through sound, light, 
or electric currents. 
(4-PS3-2),(4-PS3-3) 

Energy and Matter 

 

Energy can be 
transferred in various 
ways and between 
objects. 

 

 (4-PS3-1), 

(4-PS3-2), 

(4-PS3-3) 

(4-PS3-4) 

F.4.7.1.1. The 
student can 
recognise the 
circuit elements 
that make up a 
simple electrical 
circuit with their 
functions. 

 

F.4.7.1.2. The 
student can set up a 
working electrical 
circuit 

 

This study has been designed around the following research question: What is the impact of a 

STEM activity designed for SLDs on their learning outcomes? 

The studey was carried out over a period of 2 weeks in the form of extracurricular activities 

focused on science. The STEM activity was conducted under the supervision of the researchers. 

The activity was evaluated with the STEM process rubric that was checked by science and 

special areas expertise (Appendix 1), and observation form. 

Before beginning the STEM process, a rubric for the STEM activity was created by the 

researchers based on the literature (Amaya et al., 2015; Author, 2020; STEM School Progress 

Rubric, 2019; STEM Implementation Rubric, 2017). During the activity, the student’s 

performance was observed and evaluated. The rubric was designed by 2 STEM experts, 1 

classroom instructor and 1 special educator. In addition, the participants were followed by the 

researchers throughout the application. For this, an observation form that was checked by 

expertise (science and special areas) was created based on the literature on STEM skills (Duygu, 

2018; Gökbayrak & Karışan, 2017). Observations were noted with the help of this form 

(Appendix 2). With the help of this observation form, it was aimed to determine the level of 

skills that inclusive students use during STEM studies and to reveal their needs. The participants 

were four 4th grade students attending the same school who were diagnosed with learning 

disabilities by the Guidance and Research Centre. While selecting the participants, support was 

obtained from the school administration and the guidance service, and care was taken to ensure 
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that they had the same diagnosis and they were studying at the same level. Permission for the 

activity was obtained from the school administration and from the classroom teachers and 

parents of the participants, consisting of 2 girls and 2 boys. They were told the activities and 

they were included in the activities on a voluntary basis.  STEM was expressed in its simplest 

form to them. During the activities, it was stated that science, technology, engineering and 

mathematics would be used together. The activities were carried out after school under the 

supervision of the researchers in the school psychological counselling service. The activities 

focusing on the subject of science were designed in the context of the learning objectives of the 

Next Generation Science Standards (NGSS) and the Turkish Ministry of National Education 

(MoNE). In addition, the activities were planned in a way that allowed the participants to 

collaborate and engage in peer learning. 

The stages of the STEM activity are as follows: 

1. Science Stage: “What are the elements that make up a circuit?” and “Can the dough that you 

will make really be used in a circuit?” In this context, the experts gave the students preliminary 

information about conductive and insulating materials and circuits and stated that they expected 

them to test this. With the question, “What are conductors and insulators?” their preparedness 

for the subject was tested. Again, when they were asked for examples of conductors and 

insulators, they gave answers such as “sea water” and “pool water”, and based on this, they 

were questioned why pool water and sea water conduct electricity. Similarly, they were asked 

to find answers to the question, “Can this process be done with play dough?”. 

2. Mathematics Stage: The students used 4 process skills in the stage of mixing the play dough 

by weighing it in certain sizes. They also used mathematics intensively in the processes of 

boiling and cooling to a certain temperature and using the dough as a cable in the circuit. 

3. Technology Stage: Technology, which is also expressed as everything that makes life easier, 

was used by the students throughout the activity. They continued their activities by using 

technological tools such as a beaker, precision balance, graduated cylinder, spirit stove, battery, 

LED lamp, and switch. 

4. Engineering/design process: The students produced designs to make the play dough they 

had prepared a part of the circuit. They brainstormed about where to use the play dough in the 

circuit and discovered that it could be used instead of wires. At this stage, the participants 

discovered how they could use play dough correctly in the circuit. For example, with 

brainstorming such as “Seeing that play dough can be a conductive battery…” (participant A), 

“Let’s make play dough like a cable, okay?” (participant B), and “Where should the play dough 

stick to the bulb?” Participant D) they were able to predict how a correct circuit arrangement 

should be. Those who saw that the lamps did not light or that the DC motor did not work in the 

circuit construction decided that their designs were wrong. Designs that were unsuitable were 

redesigned and reintegrated into the circuit. 

When they realised the inaccuracy of their designs in the engineering design cycle, they updated 

their designs again and tested whether or not they had achieved the result. In this process, the 

researchers made observations on the one hand and carried out their guidance duties on the 

other. 



  
Journal of STEAM Education  

Journal of Science, Technology, Engineering,  
Mathematics and Art Education  

  2023, Jan. (Issue: 1, Volume: 6)   

 49 

 

METHODOLOGY AND MATERIALS 

Methodology of Research 

This study was carried out with 4 students (two girls, two boys) diagnosed with learning 

disabilities and was designed in a mixed design. According to Creswell (2012), a mixed method 

design refers to the collection and analysis of quantitative and qualitative data together. In this 

study, explanatory sequential mixed method design was selected because it is aimed to 

determine the effectiveness of STEM approach among the participants. In order to evaluate the 

effectiveness of the STEM activities carried out in the first stage in the context of the process 

and the product, separate semi-rubrics were applied for each participant. The second stage 

consisted of the qualitative part where opinions were taken and observations were made within 

the scope of the activity. At this stage, one-on-one interviews were held with the students and 

the processes and products were observed by the researchers. 

Material and Procedure 

The students kneaded mixtures of certain sizes (1 cup[240ml] of water, 1 cup[120gr] of flour, 

¼ cup [75gr] of salt, 3 tablespoons of cream of tartar, 1 tablespoon of vegetable oil, and a few 

drops of food colouring) in a bowl (Figure 2). The students were informed about what the 

materials were, and where and how much they would use at which stage, and the use of materials 

was left up to them to use in a controlled manner.  

 

Photograph 1. Materials used in the activity 

Conductive Play Dough 

Brightly coloured and extremely soft play dough, which has been the main material used in 

handicrafts for generations, is a material that encourages children to produce things. It can 

stimulate their imaginations while playing and allow us to explore their creativity. It was 

thought that by making some changes to the materials that made up the play dough, it could be 

used for different purposes, and it was imagined, “Why not make more than just insects, towers 

or dinosaurs?” Considering that the salt that is added can transform it into conductive circuits 

and that it can turn into a fun activity, the way to a science-oriented activity was also opened by 

enlivening the participants’ imaginations. Science is not too complicated for children as long as 
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the aim is not to teach scientific concepts, principles or explanations. Providing opportunities 

for children to work on the materials and seeing how they react to the materials are among the 

priorities of science education (NGSS, 2022). 

First of all, how to make a conductive play dough was explained. It was elicited how play 

dough can be conductive with examples such as sea water and pool water. It was understood 
that after salt dissolves, it enables the transfer of electrical energy in its medium. Then, the 

mixing, kneading and cooking process for the conductive play dough was begun (Photograph 

2). 

                                                   

 

 

The students cooked the play dough on a medium heat. They boiled the mixture until it 

thickened well, and then they left it to cool. They were given time to shape it by kneading it on 

a floured surface. Next, they identified the elements of an electrical circuit. They discussed the 

function of materials such as a LED lamp, DC motor, switch, wires, and battery in the circuit 

and their role in the conversion of energy (Photograph 3). 

 

Photograph 3. Discussing the function of materials 

Photograph2a.Conductive 

play dough cooking process 

 

Photograph2b.Conductive 

play dough making process 

 



  
Journal of STEAM Education  

Journal of Science, Technology, Engineering,  
Mathematics and Art Education  

  2023, Jan. (Issue: 1, Volume: 6)   

 51 

By making a connection with daily life, they tried to understand and analyse the questions, 

“How does the electric current from the power supply operate the circuit elements? For 

example, the light bulb” and “So, when we build a circuit, how can we transfer the electrical 

energy to another circuit element without wires?” This was when they realised that the play 

dough would come into play, and they began their designs (Photograph 4). 

                                               

 

 

 

In the activity, the children designed simple electrical circuits using the dough they had mixed, 

kneaded, thickened and coloured. With the activity, they both had fun and constructed 

knowledge, and by using the disciplines of science, technology, engineering/design and 

mathematics together, the knowledge they learned was made more meaningful and permanent 

(Photograph 5). 

                                               

 

 

 

Photograph 4a. Examples 
of conductive play dough 

circuits 

Photograph 4b. Examples 

of conductive play dough 

circuits 

 

Photograph 5a. Conductive 
play dough DC motor 

circuits 

Photograph 5b. Conductive 

play dough LED lamp circuits 
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CONCLUSIONS and SUGGESTIONS 

STEM activities in which students with learning disabilities actively participate can be effective 

in their learning. The rubrics and observation notes that the researchers received throughout the 

activity, and the feedback received from the students, show that the activities they designed by 

doing and experiencing contributed to them. A maximum score of twenty-four can be obtained 

from the STEM rubric used in the activity. Participant A received a total of twenty-two points, 

participant B received a total of twenty points, participant D received a total of twenty-four 

points, and participant C received a total of twenty-one points. The participants received 

maximum scores from the parts using scientific and mathematical knowledge. It was determined 

that among the rubrics, the participants used their science and mathematics knowledge the most. 

This situation reveals that the use of collaborative approaches, especially with small groups, as 

a teaching-learning tool can be effective in fostering science learning outcomes in SLDs  in the 

literature (Akarsu, et al., 2022). Therefore, while creating learning environments and planning 

instruction, individuals with special needs should be enabled to exhibit and develop their 

knowledge and skills, by taking their individual differences into account (Zorluoğlu & Sözbilir, 

2017; Villanueva et al., 2012). In this context, performing STEM activities in a student-centred 

way and considering students’ differences can enable permanent learning, particularly in 

subjects such as science and mathematics. 

Especially for learning objectives to be given with integrated disciplinary approaches such as 

STEM, 1. pre-planning 2. the teacher’s having a background related to STEM, and 3. a suitable 

learning environment are essential. When the literature was reviewed, it was determined that 

while teaching with SLDs, science teachers had problems in making adaptations in the 

curriculum, method and activities conducted during the lesson (Caseau & Norman, 1997). 

Moreover, special education teachers stated that the content and hours of the courses they took 

in undergraduate science teaching were insufficient, that they had problems in the adaptations 

to be made while teaching science concepts to ISNs due to the fact that the courses were mostly 

theory-oriented, that there were insufficient materials for the science course, and that the 

physical conditions of the classroom were unfavourable (Dedeoğlu et al., 2004; Tarhan, 2019). 

Similarly, special education teachers stated that due to the complexity of the concepts they 

encountered during science teaching, they experienced inability in terms of how to present these 

concepts (Smith et al., 2013; Tarhan, 2019). Therefore, in implementing effective teaching 

methods while presenting the curriculum set for SLDs, it is necessary to increase the 

competencies of both special education and science teachers who teach science to these students 

(Lynch et al., 2007). In their studies, Apanasionok et al. (2019), Taylor et al. (2019) and 

Therrien et al. (2011) emphasised that systematic and inquiry-based methods are effective in 

enabling permanent learning, especially in SLDs. In this context, it can be said that the STEM 

activity carried out was effective in terms of being systematic, problem-based, design-based 

and inquiry-based. Moreover, teaching approaches such as collaborative, video-based learning, 

STEM, and graphic editors for SLDs increased both students’ science achievement and their 

attitudes towards science, and contributed to the development of their skills in reading and 

analysing science concepts (Botsas, 2017; Boyle, 2011; Thornton et al., 2015). This finding is 

in parallel with the result of the research. The fact that the researchers had STEM backgrounds, 

that the physical conditions were suitable, and that a pre-planning was made also enabled the 
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teaching to be more effective. The rubrics and observation forms made while investigating the 

effectiveness of the instruction are evidence of this. By means of the process rubric, it was 

concluded that among the STEM disciplines in which they activated their analytical thinking 

skills, albeit partially, during the activity, the students were effective at an adequate level in all 

areas except for engineering design skills, and that they carried out the implementation step at 

a sufficient level. The deficient engineering design skills could have been rectified by giving 

students more time and providing them with a more comfortable environment. However, since 

the main purpose of the research was to enable permanent learning, not much emphasis was 

placed on this part. Three weeks after the activity, the students were interviewed one by one by 

one of the researchers (the special educator) and were asked questions about the STEM 

disciplines related to the activity, and it was determined that the students had not forgotten any 

of the information they had learned. It is significant that some of the students described this 

activity as “the most enjoyable activity in our lives” and also gave their feedback as “I remember 

every step performed and all the materials used in the activity”. The responses given were 

recorded. This STEM-based teaching strategy, whose aim is to enable students to learn by doing 

and experiencing science and engineering activities as much as possible, supports the learning 

objectives of the Next Generation Science Standards in the following ways: 

It encourages students to participate in science activities independently by providing equal 

learning opportunities within peer groups. 

• It helps students become familiar with scientific knowledge and understanding through 

the use of tactile observation and physical models. 

• It enables students to continue their conversations, demonstrate their curiosity and 

participate actively in collaborative problem solving, and to pose new research questions 

for future extended scientific research. 

 

LIMITATIONS 

This study was carried out with four students with SLDs. The activities were carried out in the 

guidance service outside of the classroom and could have been carried out in a more equipped 

environment over a longer part of time. For example, a support training room or a special 

training room. Morever, the effects of the activities carried out on the acedemic success of the 

students can also be observed. Thus, the effectiveness and permanence of the activities can also 

be measured. 

 

RECOMMENDATIONS 

Researchers who will carry out similar studies can be recommended to prepare the designed 

activities in the light of the IEP plan, more appropriate for the level of the student and in parallel 

with the curriculum. In addition, different activities can be designed in the context of providing 

students with desired behaviors. 
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Appendix 1 
STEM EDUCATION PROCESS RUBRIC

 

Appendix 2 
OBSERVATION FORM 

 Questions Yes No 
1. She/he actively participated in group work.   
2. She/he carried out  the tasks.   
3. She/he didn’t shy away from taking responsibility.   
4. She/he worked in collaboration.   
5. She/he wasn’t distracted throughout the activity.   
6. She/he was in touch throughout the activity.   
7. She/he did not exhibit any negative behaviour during the event.   
8. At the end of the activity, she/he turned the design into a product.   

 
Appendix 3 

STEM INTERVIEW FORM 
Student Code: A/B/C/D 
1. Do you think that the STEM activity we carried out contributed to your lessons? 
If your answer is Yes, which subject do you think it contributed to? 
2. Which STEM field did you use most in the activities we carried out? 
Science, Mathematics, Technology, Engineering or Art 

             3. How did you feel during the activity??  
Excitement, happiness, worry, sadness, or surpris 
 
 

Evaluation 
criteria 

4 3 2 1 

Analytical 
Thinking 

Skills 

He/she performed the 
activity in accordance 
with scientific 
processes. 

He/she   performed the 
activity partially in 
accordance with 
scientific processes. 

He/she   performed a 
very small part of the 
activity in 
accordance with 
scientific processes. 

He/she did not  
perform the activity  in 
accordance with 
scientific processes. 

Using 
Scientific 

Knowledge 

He/she used his/her 
scientific knowledge 
completely in the 
process. 

He/she partially used 
his/her scientific 
knowledge in the 
process. 

He/she used very 
little scientific 
knowledge in the 
process. 

He/she did not use 
his/her  scientific 
knowledge at all in the 
process. 

Technology 
Usage Skills 

He/she used 
technological tools 
adequately.  

He/she partially used 
technological tools. 

He/she made very 
little use of 
technological tools. 

He/she did not use 
technological tools. 

Engineering 
/Design Skills 

His/her design skills 
were adequate for the 
activity. 

His/her design skills 
were partially 
adequate for the 
activity. 

His/her design skills 
were barely adequate 
for the activity. 

His/her design skills 
were inadequate for 
the activity. 

Using 
Mathematical 

Knowledge 

He/she used his/her 
mathematical 
knowledge completely 
in the process. 

He/she partially used 
his/her  mathematical 
knowledge in the 
process. 

He/she used very 
little  mathematical 
knowledge in the 
process. 

He/she did not use 
his/her  mathematical 
knowledge at all in the 
process. 

Application 

All applications were 
made in a creative way. 

All applications were 
made in accordance 
with the procedures. 

All applications were 
partially made. 

Problems were 
experienced in all 
applications. 


