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Abstract: To promote the application of the STEM approach in science learning, it is 
necessary to provide cheap, easy-to-obtain, and effective STEM project support materials. 
In addition, science teachers should try to plan and implement STEM in their teaching, 
even for simple projects. To overcome the problem of the length of time on projects in 
science teaching, we propose "STEM at Home", a term that means that STEM projects are 
carried out by students at home under the supervision of parents or families. In order for 
this home project-based learning to be effective, we have prepared a STEM at Home Kit 
and Worksheet for Junior High Schools students. We chose the topic Simple. The STEM at 
Home Kit and Worksheet that have been developed, have received expert approval as 
learning media that are suitable for use. One-to-one evaluation with 3 participants, and a 
small group evaluation with 14 participants, were carried out to obtain feedback on 
students’ difficulties in using the product, their perceptions of the product, and their 
perceptions of the potential impact produced by the instructional product. The results of 
this evaluation showed that the STEM at Home Project Kit and Worksheet are valid and 
practically used in science learning, especially on the topic of Simple Machine. 
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Introduction  
 
In 21st-century science learning, critical and 

creative thinking skills are an important concern (Ritter, 
2020). The ability to think critically and creatively is 
very much needed by the younger generation in 
competing in the job market in the 21st century 
(Nugroho, et al., 2019; Zulirfan, et al., 2021). Creative 
thinking can be defined as a whole series of cognitive 
activities used by individuals according to certain 
objects, problems, and conditions, or types of efforts 
towards certain events and problems based on certain 
capacities (Birgili, 2015). The characteristics of creative 
thinking are individuals try to use their imagination, 
intelligence, insight, and ideas when they face a 
problem. In addition, they try to suggest original and 
new designs, can generate different hypotheses, can 
solve problems with the help of finding new 

applications (Glass, 2004; Young & Balli, 2014), where 
each individual realizes his lack of knowledge and tries 
to bridge this gap. Critical thinking is analyzing and 
evaluating thinking with the aim of improving it, in 
other words, independent thinking, discipline, self-
monitoring, and self-correction (Mutakinati, 2018). 
Critical thinking refers to the ability to analyze 
information, to determine the relevance of the 
information collected, and then interpret it in solving 
problems (Jeevanantham, 2005). 

One approach that is considered capable of 
building critical and creative thinking skills is the 
STEM approach. This STEM (science-technology-
engineering-math) approach combines science, 
technology, engineering, and mathematics (Gonzalez & 
Kuenzi, 2012). Learning science that integrates these 
five disciplines is important because this integration 
produces a product that, although simple, can improve 
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students' applicative, critical thinking, and creative 
thinking skills and provide evidence for students that 
science learning provides benefits for them. 

STEM in education is a multidisciplinary 
learning approach that is expected to build 21st-century 
skills among students. Many studies show that STEM 
education has a significant influence in improving 
critical thinking, creativity, and scientific literacy skills. 
STEM education can improve higher-order thinking 
skills in the problem-solving process and in solving 
problems of everyday life (Jimenez & Erduran, 2007). 

STEM education refers to problem-solving that 
refers to concepts and procedures from mathematics 
and science and incorporates engineering design and 
the use of appropriate technology (Shaughnessy, 2013). 
The STEM approach is increasingly emphasized 
because it reflects the interdisciplinary solutions 
needed to overcome today's complex economic, social, 
and problems (Bryan et al., 2016; English, 2016; Honey 
et al., 2014; Sanders, 2009). STEM is a multidisciplinary 
approach that integrates Science, Engineering, 
Technology, and Mathematics which are generally 
embedded in science learning.  

The integration of disciplines in STEM is realized 
in the form of a STEM project. STEM projects in science 
learning are a concrete form of the application of 
science concepts. With STEM, students can see that 
science cannot stand alone and science requires 
disciplines in producing technological products and 
even in marketing products. STEM education is defined 
as an approach to develop knowledge, skills, and 
beliefs about STEM subjects with an interdisciplinary 
approach (Corlu, et al., 2014). 

There are many problems that cause the STEM 
approach has not been optimally carried out. These 
problems include: the assumption that STEM is 
relatively expensive, projects are difficult to do, spend a 
lot of time in class hours, and some science teachers are 
still unfamiliar with the STEM approach. Although, 
most science teachers admit that they have not 
implemented STEM in their science teaching, studies 
show that science teachers have a positive perception of 
the application of STEM in learning (Bozkurt & Ercan, 
2016). 

Taking into account the assumption that learning 
with the STEM approach always requires relatively 
expensive costs, especially in the provision of 
equipment and materials, we take advantage of cheap, 
simple, and available materials on the market or 
available in the student environment as a medium for 
students' STEM learning. To streamline learning time, 
STEM projects are brought home to be done at home. 
With STEM at Home, obstacles to indirect learning in 
the classroom or in the laboratory due to disease 
outbreaks, smog disasters from forest and land fires, 

and other factors can be minimized. For that, students 
need a student worksheet as a guide for working on 
their STEM projects. Therefore, the ultimate goal of this 
research is to produce kits and worksheets that are 
effectively used as learning media based on students' 
STEM projects with project work that can be done at 
each student's home. In previous studies, we have 
found that applying experimental strategies at home 
can streamline learning (Zulirfan et al., 2018). 

As a learning medium, the Home STEM Project 
Kit and Worksheet that have been designed must meet 
the criteria for use. STEM project criteria according to 
Ismail et al., (2016) are as follows: quality design, visual 
appeal, interactive, coherence with the curriculum, and 
incorporating STEM elements. Meanwhile, Sudjana & 
Rivai (2019) stated that learning media must meet the 
following criteria: visible, interesting, simple, useful, 
accurate, legitimate, and structure. Visibility means that 
learning media must have legibility for students and 
learning media must be able to attract students' 
attention (interesting) so that students are encouraged 
to find out the message that the learning media wants 
to convey. Meanwhile, learning media must display 
simplicity so that it is efficient and practical. Learning 
media must provide benefits in achieving learning 
objectives. Accurate means that the learning media 
must be completely in accordance with the learning 
material. Legitimate, meaning that the learning media 
is legitimately used to achieve learning objectives. 
Structured, meaning that learning media cannot be 
separated from learning materials. 

The activity of validating and conducting 
product testing is an important stage in educational 
design research (Rusdi, 2019). According to him, the 
substance of this activity is the same as the formative 
evaluation of the developed instructional product. 
According to Rusdi, (2019), the stages of evaluating 
educational products start with expert assessments, 
then proceed with one-by-one evaluation, then, 
continue with small group evaluation. One-to-one 
evaluation and small group evaluation are needed to 
obtain information on the practicality of using the 
product and predict the potential impact of the 
product. The information obtained from the due 
diligence process is needed for product improvement. 

Validation is an assessment of the feasibility of 
designing learning media by a team of experts. The 
expert criteria here are people who are competent in 
the field of education (Khasanah, et al., 2019). After 
validation, then proceed to the next stage, namely the 
reliability stage. Reliability tests are carried out to find 
out that the measurement results remain consistent if 
the measurement is carried out twice or more on the 
same symptoms with the same measuring instrument 
(Sugiyono, 2010). Reliability is defined as the extent to 
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which the test score is free from measurement error (D. 
Muijs, 2011).  

In this research, the feasibility test aims to 
identify the extent of the difficulties faced by students 
in using the Kit and student worksheet of STEM at 
Home that has been designed. Thus, the research 
question that will be answered in our research relates to 
the process of testing the feasibility of the Home STEM 
Kit as a project-based science learning medium for 
junior high school students. The research questions 
include: what is the feasibility of the Home STEM Kit 
and student worksheet as project-based science 
learning media for junior high school students, to what 
extent is it easy to use the Home STEM Kit by Junior 
High School students, and what are the students' 
perceptions of the use of the Home STEM Kit? 

 
Method  
 

The feasibility test of the Home STEM Kit and 
student worksheet as a product of instructional design, 
in this study, includes expert review, one-to-one 
evaluation, and small group evaluation. The sequence 
of the due diligence or validation process is shown in 
Figure 1. 
 

 
Figure 1. The process of testing the feasibility of the Home 

STEM Kit and student worksheet (adapted from Rusdi, 2019) 
 

Expert assessment is carried out after the Home 
STEM Kit and student worksheet have been designed 
and assembly trials are carried out in the educational 
laboratory. Assessments were conducted by two 
science education experts and a senior science teacher. 
As a learning medium, the Home STEM Kit must meet 
certain criteria, namely: quality design, visual appeal, 
interactive, coherence with the curriculum, and 
incorporating STEM elements (Ismail, et al., 2016). 

The expert validation instrument for the Home 
STEM Kit prototype in this study was developed by 
adapting aspects of the STEM project according to 
experts (Ismail et al., 2016; Sudjana & Rivai, 2019). The 
expert validation instrument consists of 26 assessment 
items distributed in 8 assessment aspects, namely: 
relevance to the curriculum, interactive, flexibility, 
visual appeal, simplicity, safety, and convenience. 
Experts are asked to give a score (0 - 4) to the item 

being assessed. If an assessment item scores less than 3, 
the expert will provide an explanation and suggestions 
for improvement. In this situation, the product draft 
should be revised. For assessment items that get a score 
of 3 or 4, even though it's valid, but experts can provide 
suggestions for improvement so that the product is 
more perfect. In this situation, the product can be 
revised or not at all (Sugiyono, 2017). According to 
Khasanah (2019), if experts provide a sufficient 
minimum value, then the product draft is suitable for 
use in learning. 

Meanwhile, the practicality test of the product 
draft was carried out after the expert assessed the 
feasibility of the product draft. This practicality 
assessment is done through one-to-one and small 
group evaluation. This evaluation is to get feedback on 
the use of the product draft. In a one-to-one evaluation, 
3 students of class VIII SMP have participated in this 
study. The three participants were given the 
opportunity to try to assemble a STEM project using 
the Kit and student worksheet independently. 
Participants' difficulties and perceptions in using the 
Kit and student worksheet were identified through 
direct interviews. The interview protocol instrument 
used for this purpose consists of 6 aspects, namely: the 
type of difficulty in the kit and student worksheet, 
attractiveness, relevance, usefulness, creativity and 
criticality, and other relevant factors. 

Meanwhile, small group evaluations were 
carried out on 14 students as participants. This step is 
carried out after the one-by-one assessment stage 
following revision of the product draft if necessary. 
Participants were asked to work on a STEM project at 
home using the STEM Project Kit and guided by the 
student worksheet. Feedback from participants was 
collected using a questionnaire containing the 
following aspects: difficulty in project work, project 
duration, special treatment in project work, and 
perceptions of critical and creative thinking skills as the 
initial potential impact of research products. 

The research data were analyzed qualitatively 
and quantitatively. Qualitatively, the data analysis was 
grouped based on the tendency of the problems found 
in the one-to-one test as well as the participants' 
perceptions of the Home STEM Project Kit and student 
worksheet. Furthermore, quantitative analysis 
including mean score and frequency is used to get an 
initial picture of the practicality and potential impact of 
the research product. 
 

Result and Discussion 
 

Expert Review 
A total of 2 science education experts with 

doctoral qualifications and more than 15 years of 
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experience in science education have been asked to 
provide their assessments as experts on the draft Kit 
and student worksheet of STEM at Home. Meanwhile, 
the assessment was also carried out by senior science 
teachers with more than 10 years of experience teaching 
science. The results of the expert assessment of the 
Home STEM Project Kit on the Simple Machines Topic 
are shown in Table 1. 
 

Table 1. Expert assessment of the STEM at Home 
Project Kit on Simple Machines topic 

Aspect 
Mean Score of Each Aspect 

P1 P2 P3 Average 

Coherence with curriculum 3.60 3.40 3.40 3.47 
Interactive 3.25 3.50 3.50 3.42 
Flexibility 3,.50 3.50 3.50 3.50 
Visual appeal 3.75 3.75 3.50 3.67 
Simplicity 3.67 3.67 3.67 3.67 
Security 3.67 3.67 3.67 3.67 
Convenience 3.33 3.67 3.33 3.44 
Mean 3.53 3.59 3.51 3.55 

 

Table 1. shows that the Home STEM Project Kit 
on the Simple Machines topic has met the eligibility 
criteria as a learning medium for all aspects of the 
assessment. All experts agree that the Kit is in 
accordance with the competencies and subject matter of 
Junior High School Simple Machines. The kit is 
considered interactive, meaning that the project can be 
done together or independently, and the project can 
stop first and then continue again. Kits are also 
considered flexible in their use, meaning that they can 
be used for a variety of student STEM projects, and in a 
way that suits students' creativity, they can be carried 
anywhere. The expert also considered that the kit 
fulfills the simplicity aspect, meaning that the kit tools 
and materials are simple items that are familiar to 
students, inexpensive, and easy to obtain. In addition, 
the kit is considered safe to use, does not contain toxic 
or flammable materials, sharp objects, or easily broken 
objects. The expert also considered that the kit was easy 
to use by 8th grade Junior High School students or aged 
around 14-16 years. The Prototype of STEM at Home 
Project Kit for Simple Machines topic can be shown in 
Figure 2. 
 

 
Figure 2. Home STEM Project Kit for Simple Machine, (a) 

Storage box and tools and materials, (b) Arrangement of tools 
and materials inbox 

Figure 2. shows the prototype of the Simple 
Machines Home STEM Project Kit. It appears that the 
kit is relatively small in size, uses cheap and simple 
items, fulfills the safety aspect, and provides 
attractiveness. Students take the kit home and work on 
the kit independently under parental supervision. The 
results of the expert assessment recommend that the kit 
does not require any revision. 

Meanwhile, the expert assessment of the Home 
STEM Project Worksheet on the Simple Machines Topic 
was carried out on 6 aspects of the assessment, namely: 
relevance to the curriculum, interactive, flexibility, 
visual appeal, simplicity, and convenience. The results 
of the student worksheet assessment are shown in 
Table 2. 
 
Table2. Expert assessment of the STEM at Home 
student worksheet of Simple Machines Topic 

Aspect 
Average Score of Each Aspect 

P1 P2 P3 Average 

Coherence with 
curriculum 

3.40 3.60 3.60 3.53 

Interactive 3.25 3.25 3.00 3.17 
Flexibility 3.75 3.50 3.75 3.67 
Visual appeal 3.50 3.50 3.25 3.41 
Simplicity 3.00 3.67 3.67 3.45 
Convenience 3.00 3.33 3.33 3.21 
Average 3.38 3.48 3.44 3.35 

 

There are 4 Home STEM projects facilitated by 
this student worksheet. The four projects are (1) 
making a Model of Wheelbarrow, (2) making a Model 
of Pontoon System Seaport, (3) designing a River 
Crossing Equipment, and (4) making a Model of 
Container Lifting Equipment. These four projects 
correspond to the Simple Machines learning materials, 
namely: levers, inclined Machines, pulleys, and axle 
wheels.  

The results of the expert assessment of the 
student worksheet as shown in Table 2 show that the 
Home STEM Project student worksheet on the Simple 
Machines topic has met the eligibility criteria as a 
learning medium for all aspects of the student 
worksheet assessment. 

The Home STEM student worksheet as a student 
guide in working on STEM projects at home can be 
shown as shown in Figure 3. 
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Figure 3. Screenshot of Homework STEM student worksheet as a student guide in working on STEM projects at home 

 
Figure 3. shows a screenshot of the worksheet for 

one of the projects that students will work on at home. 
It appears that the activity steps in the student 
worksheet emphasize aspects of Science, Technology, 
Engineering, and Mathematics (STEM). Science in this 
case deals with the concepts of force, work-mechanical 
energy, and mechanical advantage in simple machines. 
Technology is related to the use of ICT technology in 
finding information about simple machines and their 
applications. Meanwhile, Engineering in this student 
worksheet is related to design, selection of tools and 
materials, assembly, to product testing, while 
Mathematics is concerned with measuring materials 
and physical quantities, and calculations in applying 
physics concepts to the resulting product. 

This is in accordance with the results of a study 
by Nugroho et al., (2019) which states that in science 
teaching, one approach that is considered capable of 
improving critical and creative thinking skills to face 
the challenges of the 21st century is the STEM 
approach. This STEM approach integrates science, 
technology, engineering, and mathematics (Gonzalez & 
Kuenzi, 2012). Studies show that science teachers have 
a positive perception of the application of STEM in 
learning (Bozkurt & Ercan, 2016). 
 
Practical Assessment of Kits and student worksheet 

After getting expert validation of the concepts, 
constructs, and contents of the Home STEM Project Kit 
and student worksheet, the researchers also conducted 
a product practicality assessment. This assessment aims 
to identify the extent of the difficulties faced by 
students in using the Kit and student worksheet that 
have been designed. This assessment is carried out in 
two stages, namely one-on-one assessment and small 
group assessment. 
 
One-to-One Evaluation 

The one-to-one evaluation aims to obtain input 
about the difficulties or confusion experienced by 
students when creating a Home STEM project using the 

Kit and student worksheet developed. The assessment 
was carried out by means of direct interviews with 3 
participants in turn. Aspects of the assessment include 
difficulty using the kit, difficulty using student 
worksheet, attractiveness, relevance, benefits, and 
aspects of creative and critical attitudes. Based on the 
interview, the findings are as shown in Table 3. 
 
Table 3. Results of one-to-one evaluation of Kit and 
student worksheet of STEM at Home 
No Aspect Student Response 

1a Difficulty 
using the kit 

KIT is easy to use to make all three 
projects, not difficult to use because the 
ingredients are complete. 

1b Difficulty 
using 
Worksheet  

- The student worksheet is easy to 

use because the sentences are easy 
to understand, and the steps are 
well explained. 

- Student worksheet is very 

helpful in making STEM projects. 
2 Attractiveness KIT and student worksheets are very 

interesting and have a positive impact 
on students because they are new 
things, and this is the first time for 
them. 

3 Kit relevance It is in line with expectations, because 
learning STEM Projects is very fun and 
easy to understand, making students 
more active and enthusiastic. 

4 Benefits - Increase students' skills to think 
creatively. 

- Increase students' insight and 
experience in learning Simple 
Machines. 

- Students understand the material 
better. 

5 Creative and 
critical 

New ideas emerge, such as: 
- Make a well water draw tool 
- Make a seesaw 
- Make a suspension bridge 
- Make the container lifter bigger 
- Make a house or tower 
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Table 3. shows that the kit was easy to use by the 
participants, there were no difficulties in working or 
other problems. The same applies to student 
worksheets. This is in line with the results of the study 
by E. Baran et al., (2016) who found that STEM 
activities carried out by students can be carried out 
easily and the simulations provided can be run safely, 
students work with tools and materials that are simple 
and easy to find. In addition, according to Wijayanti, 
(2018), it is stated that learning science with a STEM 
approach has the potential to provide more meaningful 
learning. 

Kit and student worksheet were interesting for 
them because it was the first time, they had made a 
project related to learning science. From the aspect of 
relevance, Kit and STEM student worksheet are in line 
with students' expectations in learning science. Kits and 
worksheets also make students more skilled at working 
on a project and make it easier to understand science 
material. The important impact is, students recognize 
they are becoming more critical and creative, such as 
the emergence of ideas to make other projects that are 
more challenging. This means that STEM-based 
learning does not only produce a product in the form of 
a model or prototype, but science concepts can also be 
mastered well, because of good mastery of scientific 
concepts, supported by adequate mathematical 
abilities, skilled in using information technology, and 
engineering skills will produce better STEM products.  
This is in accordance with the four disciplines that are 
integrated in the STEM approach, namely science, 
technology, engineering, and mathematics (Gonzalez & 
Kuenzi, 2012). 

This is in accordance with the results of the study 
that higher-order thinking skills such as problem-
solving, critical thinking, and creative thinking are the 
main targets in STEM learning (Barak & Assal, 2018; 
Lee et al., 2019). In addition, based on the results of a 
study by Ariani et al., (2019) showed that students' 
creative thinking skills increased with good criteria by 
applying a learning model with a STEM approach. 
 
Small-Group Evaluation 

One-to-one evaluation, recommends that no 
revision of the Kit and student worksheet is required. 
Therefore, the validation stage was continued to small 
group assessment. This assessment was carried out on 
14 participants who were grade VIII junior high school 
students. Participants received an explanation of the 
Simple Machines material and then they worked on 
their projects at their respective homes. After that, 
students were asked to give their opinion about the 
practicality of the Kit and student worksheet, as well as 
the potential impact on critical and creative thinking 
skills. The responses of a small group of participants to 

a project created using the student worksheet -guided 
Kit are shown in Table 4. 
 
Table 4. Result of small group evaluation of the use of 
the STEM at Home Kit guided by student worksheet 

Project Sub 
Aspect 

Opinion f (%) 

Model of 
Simple 
Wheelbarrow 

Ease of 
working 
on projects 

So easy 7.14 
Easy 78.57 
Difficult 14.29 
Very difficult 0.00 

Time 
required 

Less than 15 minutes 0.00 
15 – 30 minutes 14.29 
31 – 60 minutes 35.71 
Over 60 minutes 50.00 

Model of 
Simple 
Pontoon 
System 
Seaport 

Ease of 
working 
on projects 

So easy 14,29 
Easy 78.57 
Difficult 7.14 
Very difficult 0.00 

Time 
required 

Less than 15 minutes 7.14 
15 – 30 minutes 14.29 
31 – 60 minutes 57.14 
Over 60 minutes 21.43 

 
 
 
Model of 
Simple 
Container 
Lifting 
Equipment 

 
 
 
Ease of 
working 
on projects 

So easy 0.00 
Easy 42.86 
Difficult 57.14 
Very difficult 7.14 

 
Time 
required 

Less than 15 minutes 0.00 
15 – 30 minutes 0.00 
31 – 60 minutes 42.86 
Over 60 minutes 57.14 

 
All participants admitted that so far, they had 

never studied science by working on a STEM project 
like this. Therefore, it is very natural that there are a 
small number of participants (14.29%) who are still 
having difficulty working on their first home project, 
namely Making a Model of Wheelbarrow, as shown in 
Table 4. Participants (50%) spent more than one hour, 
while some spent less than one hour. 

In project-2: Making a Model of Pontoon System 
Seaport, the difficulty of the project decreases. Almost 
all participants claimed that their project tasks were 
easier to do than before. Only 7.14% of participants 
claimed that their projects were difficult to work on. In 
line with that, the time to work on projects-2 became 
shorter, namely 14.29% of participants needed less than 
half an hour and 57.14% took between half an hour to 
one hour. Others take more than an hour. 

Meanwhile in project-3: Making Container 
Lifting Equipment, some participants stated that this 
project was easy to do and some were vice versa. 
Accordingly, some participants were able to complete 
this project in more than an hour and some in less than 
an hour. This is understandable because the researcher 
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designed project-3 with relatively higher complexity for 
students, compared to the other two projects. In this 
project-3, there are 2 simple machines that are applied 
in the project, namely pulleys and axle wheels. 
Students must ensure that the pulleys and wheels act as 
planned and the seat must be strong enough to 
withstand the load and pulling force of the ropes on the 
axle wheels. 

This STEM project designed for Simple Machines 
learning is actually quite simple for students aged 14-16 
years. However, if students have not familiarized 
themselves with science projects or STEM projects, then 
their psychomotor skills have not been trained 
properly. This is in accordance with the results of the 
study by Ejiwale (2013) which states that one of the 
problems faced in implementing STEM education is the 
lack of laboratory facilities and teaching media and 
students who have not been trained in carrying out 
project activities. In addition, their creative thinking 
skills have not been developed properly. This is by the 
results of a study by Cottrell (2005) which states that 
students who are accustomed to solving problems to a 
certain level rely on their thinking, then students' 
thinking skills will increase, and vice versa. STEM 
education is something that is still foreign to science 
teachers in some schools, teachers do not yet know the 
concept and implementation (Firman, 2015). So that 
some schools are not familiar with the implementation 
of STEM. 

This causes some students to be too rigid in 
following the instructions in the student worksheet and 

their fear of making mistakes in doing the project slows 
down their project work. However, some students have 
been able to participate in STEM project-based learning 
by expectations, namely projects that are easy to do, in 
about 31-60 minutes. This time interval will be reduced 
again if students are accustomed to learning with the 
STEM project approach. If this happens, the students' 
STEM projects can be further increased in complexity. 
Teachers who can teach STEM well will be very useful 
for students in facing a "multidisciplinary" world so 
that students will be better trained in solving the 
problems they will face (Wang et al., 2011). In addition, 
teaching through an integrated approach can increase 
interest in STEM content, especially if it is taught to 
students from an early age (Barlex, 2011). 

In the small group assessment, things were also 
identified in the form of special treatment is working 
on projects using the Home STEM Kit. The special 
treatment identified is the place and time of working on 
the project, as well as the parties who assist the 
participants in working on their project. In addition, the 
potential impact of using the Home STEM Project Kit 
and student worksheet was also identified through 
participants' opinions on material mastery, the 
emergence of creative ideas, and scientific literacy after 
working on this home STEM project. The results of 
small group assessments regarding special treatment in 
working on projects and potential impacts after 
working on Home STEM projects are shown in Table 5. 

 
 

 

Table 5. Results of small group assessments of special treatment and potential impacts of the Home STEM project 
Aspect Sub Aspect Opinion f (%) 

Special 
treatment 

A place to work on projects Anywhere 92.86 
Special place 14.29 

Time required A special time, maybe Saturday or Monday only 14.29 
Every day, but enough time to complete the project 35.71 
Any time 50.00 

Anyone who helps Independently 78.57 
Parents 21.43 
Friends 0.00 

Critical and 
Creative Ideas 

Conceptual understanding Easy to understand 85.71 
Not helpful 14.29 

Science Literacy Can explain and apply 100.00 
Can't explain 0.00 
Don't know at all 0.00 

Ideas in another way No ideas 50.00 
Any other way ideas 50.00 

Other project ideas No ideas 21.43 
Any other project ideas 35.71 
There are other better ideas 42.86 

    
 

On the special treatment aspect of working on 
Home STEM projects, Table 5. shows that most of the 
participants can work on their projects anywhere in 
their home environment. This shows that this Home 

STEM Project Kit is quite flexible in its use. Students 
can work on their projects in the living room, kitchen, 
bedroom, patio, or in the yard. 
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In terms of time, most of the participants did not 
need the time devoted to working on the project. Some 
of them work on their home projects at any time, but a 
minimum of 1 hour must be provided. Meanwhile, 
most of the participants work on the project at any 
time. They don't have to complete the project all at 
once. They can continue the project at any time. A small 
number need this special time, for example, Sundays 
are used specifically to work on their home projects. 
These results lead to the conclusion that the Home 
STEM project has flexibility in terms of processing time. 

In working on home STEM projects, Table 5 
shows that most of the participants completed their 
projects independently. Only a small number are 
helped by their parents. This is quite encouraging 
considering that the participants have never worked on 
a STEM project in their science learning so far. These 
results indicate that the Home STEM Project Kit meets 
the aspects of convenience and simplicity. 

On the critical and creative aspects, Table 5 
shows that most students easily understand the 
material of simple Machines, can explain the 
application of simple Machines in everyday life and can 
explain the working principles of relevant equipment. 
These results indicate that students are not only 
ambitious in completing projects, but furthermore, 
students easily master the material, can apply their 
understanding in explaining the working principles of 
technological equipment in daily life in more depth. 
Meanwhile, the home STEM projects that were carried 
out were able to generate ideas for some participants to 
make projects in other ways. The surprising finding 
was that some participants had ideas to create other 
projects outside of the assigned tasks, such as making 
pedestrian bridge models, house models, suspension 
bridges, and so on, which have also been identified in 
one-on-one assessments. This is in accordance with the 
results of a study by Wijayanti, (2018) who found that 
learning science with a STEM approach has the 
potential to provide more meaningful learning. 

However, further studies are needed to identify 
whether students really have creative ideas or just a 
desire to do better. For this reason, further studies will 
be carried out to determine the real impact of this 
learning product on learning outcomes or relevant 
abilities. 
 

Conclusion  

 
STEM at Home Project Kits and Worksheet has 

been designed and constructed in order to provide 
inexpensive, safe, and effective STEM project-based 
learning media. These products are intended as a 
medium for working on STEM projects at the home of 

the students. These STEM kits and worksheets can also 
be used in school learning. To obtain the validity of this 
teaching product, a series of feasibility tests have been 
carried out on this instructional design product, 
especially for the Simple Machines topic. The feasibility 
test was conducted to obtain an overview of the extent 
to which the product has met the theoretical criteria 
and practicality criteria as a learning medium. The 
expert's review has shown that the products have met 
the elements of a learning media and the expert also 
predicts the potential impact of the product being built. 
Practical assessment through one-to-one evaluation has 
shown that the Home STEM Project Kit can be easily 
used by students in working on relevant projects. The 
small group evaluation concluded that the Home 
Project Kit is flexible to use, efficient in terms of time 
and space, simple, and easy to use. Furthermore, our 
study will be directed to product testing on a wider 
scale, namely in real classrooms teaching in schools. 
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