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A B S T R A C T   A R T I C L E   I N F O 

Non-digital games are tools that can help children build and 
improve problem-solving skills. Children need to solve 
problems using analogies from one situation to another, 
following the correct steps. To improve these skills, teachers 
play a role in guiding children so that these skills can be 
enhanced along with their age and developmental stage. 
However, the application of problem-solving skills in learning 
activities has become a challenge for teachers to implement 
because there are no specific reference sources that can be 
used as a guide. This is also supported by the findings of a needs 
analysis where there is a need to develop a problem-solving 
framework that focuses on problem-solving steps using non-
digital games. The problem-solving framework has been 
developed and needs to be evaluated for its usability in the 
usability evaluation phase using the Fuzzy Delphi Method. It 
aims to measure the usability and suitability of the non-digital 
game-based problem-solving framework that has been 
developed in the design and development phase. 25 preschool 
teachers were selected as experts to provide feedback through 
a questionnaire. The findings show that all experts in this phase 
agree that all main components, elements in the main 
components, and the priority flow for each element of the 
problem-solving framework have achieved an appropriate 
status and show a high consensus on the usability of the 
problem-solving framework that has been developed. 
Therefore, the problem-solving framework can be used by 
preschool teachers as a specific guide in implementing 
problem-solving activities using non-digital game. 
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1. INTRODUCTION 
 

Problem-solving skills are one of the important skills that children need to master (Clavio 
& Fajardo, 2008; Artut, 2015; Keen, 2011; Shiakalli, 2014; Nachiappan et al., 2019) and it is 
also one of the essential skills to be acquired before they step into the real schooling 
environment (Keen, 2011). This fact is also evidenced by the emphasis given to problem-
solving skills in the National Standard Preschool Curriculum (2017), where four problem-
solving skills need to be mastered by children, namely critical thinking, creative thinking, 
analytical thinking, and thinking strategies (National Standard Preschool Curriculum, 2017). 
These are the skills that children need to master to achieve maximum problem-solving skills 
(Clavio & Fajardo, 2008). 

The importance of these skills has been demonstrated through previous research (Clavio 
& Fajardo, 2008; Shiakalli, 2014; Keen, 2011), where mastery of problem-solving skills can 
help children excel academically, make quick and effective decisions, improve attention, 
stimulate analytical and logical thinking, enhance memory, develop creativity, and encourage 
exploration (Clavio & Fajardo, 2008; Shiakalli, 2014). Based on the importance of mastering 
problem-solving skills, it is clear that these skills have a positive impact on children. Therefore, 
to develop and enhance these skills, the selection of appropriate learning approaches that 
suit the age and developmental stage of children is crucial (Clavio & Fajardo, 2008; Ashari & 
Baharuddin, 2017). 

Learning through play is one of the approaches that are suitable for the age and 
developmental stage of children. This approach is emphasized in the National Preschool 
Standard Document (2017). It is a structured approach that provides children with 
opportunities to learn in a free, safe, enjoyable, and meaningful environment. The main focus 
of preschool education in Malaysia is to provide children with enjoyable and meaningful 
learning opportunities.  

This is because play activities are the best form of learning and are a priority in early 
childhood education (Ashari & Baharuddin, 2017). Therefore, through an appropriate 
approach that suits the age and developmental stage of children, it can provide a fun and 
enjoyable teaching and learning process for them (Ashari & Baharuddin, 2017). In addition, it 
can also stimulate the development of children's brains, and through this stimulation, the 
developmental level in terms of psychomotor, cognitive, social, and emotional aspects can be 
developed in a balanced manner. 

To enhance problem-solving skills through a play-based learning approach, the use of non-
digital games is the most suitable teaching aid to be used in this approach. Learning through 
games needs to be specific to the scenario that needs to be highlighted to the students. Non-
digital Games used for learning purposes should have learning content, clear learning 
outcomes, and follow the existing curriculum. 

 In addition, using non-digital games in learning activities can cultivate positive attitudes 
among students such as being more interested in learning, being competitive with peers, 
being cooperative, collaborative, active, increasing curiosity, striving for problem-solving and 
finding solutions. Games that can be used by teachers in a play-based learning approach are 
digital games and non-digital games (Clavio & Fajardo, 2008; Naik, 2017; Rasdi et al., 2021). 
However, appropriate game selection should take into account the age and developmental 
level of children aged four to six years old (Clavio & Fajardo, 2008). 

Nevertheless, the implementation of problem-solving skills using non-digital games in 
problem-solving activities is one of the challenges that need to be implemented by teachers 
(Nachiappan et al., 2019). This is because teachers need to apply knowledge, skills, and values 
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to carry out problem-solving skills in learning activities. To implement problem-solving skills 
in learning activities, teachers need to have a clear understanding of problem-solving skills, 
steps, and strategies suitable for children's developmental stages. However, there is no 
specific reference source that can guide teachers in carrying out such learning activities. 

Since 2014, research on problem-solving learning activities for preschool children is very 
limited (Nachiappan et al., 2019). These studies focus more on the implementation of 
problem-solving learning activities for primary schools, secondary schools (Suhaimi et al., 
2014) and higher education institutions.  

Furthermore, based on past findings, the game framework developed is specifically for 
digital game frameworks for middle school and higher education students only (Ibrahim et 
al., 2009). In addition, past studies have yet to prove, particularly focusing on the main 
components and elements that are needed to implement problem-solving activities using 
non-digital games. 

Based on the findings of the design and development phase, the main components and 
elements for each main component have been designed and developed, where there are five 
main components: activity objectives, teacher preparation, teacher roles, child roles, and 
activity assessment. Therefore, the usability evaluation phase refers to the ability to measure 
the usability and suitability of the non-digital game-based problem-solving framework that 
has been designed and developed in the design and development phase. The purpose of this 
phase is to assess the suitability of the problem-solving framework as a guide for preschool 
teachers in implementing problem-solving activities using non-digital games. 

Thus, the Fuzzy Delphi Method (FDM) was used in this phase to answer the research 
question. The following are the main research questions and follow research questions by 
subform the usability evaluation phase: 

What is the usability of the non-digital game-based problem-solving framework?  
i) What is the expert consensus on the suitability of the main components in the skill-based 

problem-solving framework?  
ii) What is the expert consensus on the suitability of the elements for each main component 

in the non-digital game-based problem-solving framework?  
iii) What is the expert consensus on the priority flow of elements for each main component 

in the non-digital game-based problem-solving framework?  
iv) What is the expert consensus on the overall usability of the non-digital game-based 

problem-solving framework?. 

2. METHODS 
2.1 Design and Development Research  

In this study, the approach that will be used is the Design and Development Research 
(DDR) approach. This approach is assertion that development research is a highly systematic 
process that encompasses the design, development, and evaluation of a product. This study 
focuses on the second type of design and development research, which is related to the 
development of models or frameworks.  

This type of research aims to develop new models/frameworks or improve existing 
models/frameworks for use in teaching and learning processes. This type of research 
emphasizes the validity or effectiveness of existing models or the development of new 
models, processes, or techniques. 

Based on this study, the results need to undergo an evaluation of the developed model. 
Therefore, this study has three main phases: needs analysis, design and development, and 
usability evaluation. Thus, this study focuses on the third phase, which is the usability 
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evaluation phase, aiming to assess the suitability of the problem-solving framework as a guide 
for preschool teachers in implementing non-digital game-based activities. Usability 
evaluation refers to the usability and suitability of a developed model or framework. The 
usability evaluation is a measurement of the ability of a product to function based on the 
objectives and goals of its development. 

In this study, the researcher has used the Fuzzy Delphi Method for the usability evaluation 
phase, where the researcher uses the Fuzzy Delphi Method to assess the perceptions and 
satisfaction of the users, consisting of preschool teachers, towards the framework. This is 
supported by Jeng and Tzeng's (2012) assertion that the evaluation of a developed product 
can be measured based on the opinions and satisfaction of an expert in the field.  

Fuzzy Delphi Method is a method and measurement instrument that was rebranded from 
the Delphi technique (Jamil et al., 2015). This method was introduced by Murray, Pipino, and 
Gigch in 1985. FDM is a more effective measurement tool as it is seen as capable of solving 
problems with uncertainty and ambiguity in a study (Jamil et al., 2015). Fuzzy Delphi Method 
is a decision-making method based on analysis that combines Fuzzy theory with the Delphi 
method. 

2.2       Research Samples 

The method was chosen based on the researcher's desire to obtain expert views and 
consensus on a particular matter. This study used purposive sampling based on Ahmad's 2018 
approach; purposive sampling is suitable for studies using the FDM. A total of 25 experts with 
more than five years of teaching experience were selected for this process.  

These experts consisted of preschool teachers under the Ministry of Education Malaysia 
who were directly involved in the teaching and learning process with children. The 
appropriate number of experts for the Delphi method is between 10 and 15 if there is a high 
level of consistency among experts. The Delphi method, the number of experts involved 
should be between 10 and 50. Table 1 shows the demographic findings of the respondents 
for all experts involved in this phase three study. 

Table 1. Demographics of experts in the usability evaluation of problem-solving framework. 

Item Details Frequency Percentage 
Gender Male 6 24% 

Female 19 76% 
Teaching experience 0 – 5 years 0 0% 

6 – 10 years 1 4% 
11 – 15 years 11 44% 

16 – 20 years 5 20% 
20 years and above 8 32% 

Academic qualification Certificate - - 
Diploma - - 

Degree 24 96% 
Others 1 4% 

 
According to Table 1, the majority of the experts are female with a percentage of over 70% 

compared to male experts who only make up 24%. In terms of teaching experience, the data 
shows that most experts have more than 10 years of teaching experience, with a percentage 
of over 95%. Meanwhile, the majority of experts hold a bachelor's degree, with a percentage 
of over 95%. 
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2.3       Research Instrument  

The research instrument used in this phase is a questionnaire for usability evaluation 
purposes. According to questionnaire development can be achieved through literature 
review, expert interviews, and focus groups. In this study, the researcher adapted the items 
from the FDM questionnaire by Jamil 2016.  

The questionnaire was validated by two experts, namely content and language experts. 
The questionnaire consists of five sections: i. Section A - Respondent demographics, ii. Section 
B - Suitability of the main components, iii. Section C - Suitability of elements in the main 
components, iv. Section D - Usability based on the suitability of the flow/priority of elements 
for each main component of the non-digital game-based problem-solving framework, and v. 
Section E - Overall usability of the non-digital game-based problem-solving framework. 

Due to the Covid-19 pandemic, the questionnaire was translated into a Google Form to 
facilitate preschool teachers' feedback. A brief explanation of the development of the non-
digital game-based problem-solving framework was provided to ensure that the experts 
clearly understood the framework. The questionnaire was distributed individually through 
Telegram and WhatsApp applications. The participating experts then provided feedback on 
the usability evaluation of the problem-solving framework in the questionnaire provided. 

3. RESULTS AND DISCUSSION 
 

The findings of this usability evaluation phase are based on the suitability of the main 
components, the suitability of the elements for each main component, the suitability of the 
flow of elements for each main component, and the overall usability of the non-digital game-
based problem-solving framework. The criteria for the problem-solving framework are based 
on the established thresholds for the threshold value (d) ≤ 0.2 (Cheng & Lin, 2002), a 
percentage agreement of expert groups ≥ 75% (Murry & Hammons, 1995), and a fuzzy score 
(A) α-cut of 0.5 (Tang & Wu, 2010; Bodjanova, 2006). 

3.1  Suitability of the Main Components in the Problem-Solving Framework  

Based on Table 2, all main components of the problem-solving framework are in suitable 
status for use based on the agreement and views of the involved experts. The research 
findings indicate that all the main components in the problem-solving framework, namely 
activity objectives, teacher preparation, teacher and student roles, and activity assessment, 
are suitable for use. A framework or model used by educators for the learning process should 
consist of activity objectives, teacher preparation, teacher and student roles, and activity 
assessment.  

Based on the above statement, it is clear that the experts' agreement on the suitability of 
the main components in this framework is consistent with previous studies such as the above 
statement. In addition, this framework is based on the Magic Circle Game-Based Learning 
Model (2010), the TASC Model (1993), and the Krulick & Rudnick Problem Solving Model 
(1995), which approach the similarity of these models.  

The sequence of the main components in this framework is produced based on the 
implementation of problem-solving activities using non-digital games. Therefore, the 
suitability of these main components refers to the appropriate models' foundation and has 
been approved through the usability evaluation of this framework. 
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Table 2. Suitability of main components in the problem-solving framework. 

No. Main Component 

Triangular Fuzzy 
Number Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. Activity Objective 0.154 100.00% 0.676 0.848 0.960 0.828 Suitable 
2. Teacher 

Preparation 
0.175 96.00% 0.700 0.860 0.956 0.839 Suitable 

3. Teacher's Role 0.089 100.00% 0.740 0.908 0.988 0.879 Suitable 
4. Children's Role 0.138 100.00% 0.692 0.864 0.968 0.841 Suitable 
5. Activity 

Assessment 
0.130 100.00% 0.676 0.856 0.968 0.833 Suitable 

 
 

3.2  Suitability of Elements for each Main Component  

Based on Table 3, the study findings indicate that all elements within the objective activity 
component of the problem-solving framework are deemed suitable for use based on the 
agreement and perspectives of the involved experts. 

Table 3. Suitability of elements for the objective activity component in the problem-solving 
framework. 

No. 
 

Activity 
Objective 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. O1 0.145 100.00% 0.660 0.840 0.960 0.820 Suitable 
2. O2 0.126 96.00% 0.684 0.864 0.968 0.839 Suitable 
3. O3 0.118 96.00% 0.700 0.876 0.972 0.849 Suitable 
4. O4 0.130 96.00% 0.692 0.868 0.968 0.843 Suitable 
5. O5 0.093 100.00% 0.724 0.896 0.984 0.868 Suitable 

 
The research findings indicate that all elements for each main component in the problem-

solving framework are appropriate. Referring to the findings on the elements of the objective 
activity component, based on the agreement of experts, all of the elements are appropriate 
to be used as objective activity elements where all of these elements are based on the learning 
outcomes of problem-solving activities using non-digital games. This is because the objective 
of this framework is based on three main dimensions of effective learning outcomes, namely 
knowledge, skills, and application. Wherein formulating the objectives of teaching and 
learning activities, must be based on three main dimensions, namely knowledge, skills, and 
application. 

Based on Table 4, the research findings indicate that all elements within the teacher 
preparation component of the problem-solving framework are deemed suitable for use based 
on the agreement and perspectives of the involved experts. 
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Table 4. Suitability of elements for the teacher preparation component in the problem-
solving framework. 

No. 
Teacher 

Preparation 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. PG1 0.114 96.00% 0.724 0.892 0.976 0.864 Suitable 
2. PG2 0.122 96.00% 0.740 0.900 0.976 0.872 Suitable 
3. PG3 0.137 96.00% 0.708 0.876 0.968 0.851 Suitable 
4. PG4 0.116 100.00% 0.708 0.880 0.976 0.855 Suitable 
5. PG5 0.168 96.00% 0.668 0.840 0.952 0.820 Suitable 
6. PG6 0.105 100.00% 0.716 0.888 0.980 0.861 Suitable 
7. PG7 0.114 100.00% 0.732 0.896 0.980 0.869 Suitable 
8. PG8 0.061 100.00% 0.724 0.904 0.992 0.873 Suitable 
9. PG9 0.096 100.00% 0.700 0.880 0.980 0.853 Suitable 

10. PG10 0.093 100.00% 0.724 0.896 0.984 0.868 Suitable 

 
For the teacher preparation component elements, based on the agreement of experts, all 

ten elements are appropriate to be used as teacher preparation elements. Based on this 
research finding, the teacher preparation elements meet the requirements that need to be 
carried out by teachers as preparation before conducting problem-solving activities using non-
digital games.  

This research finding is reinforced by the statement contained in the National Preschool 
Standard Curriculum (2017) which states that teacher teaching preparation must encompass 
several important aspects such as planning the learning content to be delivered to students, 
determining Content Standards, Learning Standards, and Performance Standards, planning to 
use appropriate learning approaches for children aged four to six years, and designing 
assessment methods appropriate for the activities conducted. 

Based on Table 5, the study findings indicate that all elements in the teacher's role 
component for the problem-solving framework are suitable for use based on the agreement 
and views of the involved experts. 

Table 5. Suitability of elements for the teacher's role component in the problem-solving 
framework. 

No. 
Teacher's 

Role 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. PG1 0.081 100.00% 0.748 0.916 0.992 0.885 Suitable 
2. PG2 0.082 100.00% 0.772 0.932 0.996 0.900 Suitable 
3. PG3 0.078 100.00% 0.764 0.928 0.996 0.896 Suitable 
4. PG4 0.068 100.00% 0.748 0.920 0.996 0.888 Suitable 
5. PG5 0.083 100.00% 0.732 0.904 0.988 0.875 Suitable 
6. PG6 0.075 100.00% 0.740 0.912 0.992 0.881 Suitable 
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For the teacher’s role component elements, based on the agreement of experts, six 
elements are appropriate to be used as teacher role elements. This research finding is in line 
with the role of teachers found in Standard 4 of SKPMg2, which is as a monitor, mentor, and 
motivator.  

In addition, this research finding also supports all elements found in this component, 
namely the teacher's role as a facilitator, demonstrator, facilitator, mentor, and also as 
motivator for children throughout problem-solving activities carried out (Keung & Cheung, 
2019; Kizi & Ugli, 2020; Rindu & Ariyanti, 2017).  

This teacher's role is important throughout the activity because it is a determinant of 
whether the activity conducted achieves the learning objectives or not. The teacher acts in all 
roles throughout the problem-solving activity with the children. The teacher's role throughout 
game-based learning activities is one of the important factors in producing effective learning. 

Based on Table 6, the research findings show that all elements in the children's role 
component for the problem-solving framework are deemed suitable for use based on the 
agreement and views of the involved experts. 

Table 6. Suitability of elements for the children's role component in the problem-solving 
framework. 

No. 
Children's 

Role 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. PK1 0.088 100.0% 0.716 0.892 0.984 0.864 Suitable 
2. PK2 0.105 100.0% 0.684 0.868 0.976 0.843 Suitable 
3. PK3 0.083 100.0% 0.708 0.888 0.984 0.860 Suitable 
4. PK4 0.150 96.00% 0.676 0.852 0.960 0.829 Suitable 
5. PK5 0.146 96.00% 0.668 0.848 0.960 0.825 Suitable 
6. PK6 0.148 100.00% 0.636 0.820 0.952 0.803 Suitable 
7. PK7 0.154 96.00% 0.644 0.828 0.952 0.808 Suitable 
8. PK8 0.148 100.00% 0.636 0.820 0.952 0.803 Suitable 
9. PK9 0.148 84.00% 0.572 0.764 0.920 0.752 Suitable 

10. PK10 0.137 96.00% 0.676 0.856 0.964 0.832 Suitable 
11. PK11 0.125 92.00% 0.580 0.772 0.932 0.761 Suitable 

 
For the children’s role component elements, based on the agreement of experts, the 

elements are appropriate to be used as child role elements for the problem-solving 
framework. Based on research findings, these elements are suitable as they are reinforced by 
aspect 4.6 in SKPMg2 (2018), Standard 4, which is the student as an active learner.  

This finding is also reinforced by the statements who state that children need to be active 
throughout problem-solving activities, i.e., they need to explore and delve into the problems 
given in the activity, communicate with peers in the group, be free to express ideas, be brave 
in making decisions, act quickly to make decisions, solve problems together with other peers, 
check the work of others, and show their work to other peers. 

Based on Table 7, the research findings show that all elements in the activity assessment 
component for the problem-solving framework are in the appropriate status for use based on 
the agreement and views of the involved experts. 
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Table 7. Suitability findings for the elements of the activity assessment component in the 
problem-solving framework 

No. 
Activity 

Assessment 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. PA1 0.159 100.00% 0.684 0.852 0.960 0.832 Suitable 
2. PA2 0.153 100.00% 0.644 0.824 0.952 0.807 Suitable 
3. PA3 0.156 100.00% 0.700 0.864 0.964 0.843 Suitable 
4. PA4 0.126 96.00% 0.716 0.884 0.972 0.857 Suitable 
5. PA5 0.154 96.00% 0.644 0.828 0.952 0.808 Suitable 
6. PA6 0.145 100.00% 0.660 0.840 0.960 0.820 Suitable 
7. PA7 0.161 100.00% 0.628 0.804 0.940 0.791 Suitable 
8. PA8 0.180 88.00% 0.612 0.800 0.932 0.781 Suitable 
9. PA9 0.149 100.00% 0.668 0.844 0.960 0.824 Suitable 

 
The suitability of assessment activity components based on expert agreement reveals that 

nine elements are suitable for use as assessment activity components. Referring to the 
elements of assessment activities refer to assessments that are not only conducted by 
teachers but also involve children in the assessment activities.  

This finding is consistent with the statements of Clavio and Fajardo (2008) which state that 
assessments conducted by teachers are throughout problem-solving activities where teachers 
act as observers of children as they engage in these activities. This finding is also supported 
by aspect 4.5 SKPMg2 in Standard 4 which states teachers as assessors. Elements involving 
teachers in the assessment of problem-solving activities are appropriate. 

Based on Table 8, the research findings show that the flow of priority for all elements in 
each main component of the problem-solving framework is suitable for use based on the 
agreement and views of the involved experts. 

Overall, the sequence of elements in the component of activity objectives that focus on 
enhancing knowledge and skills in problem-solving and the ability to apply them in daily life 
demonstrates a suitable sequence for conducting problem-solving activities using non-digital 
games. This is in line with the statements of Ali & Mahamod (2015); Hanifah et al. (2019); 
Nachiappan et al. (2019) that in conducting activities using non-digital games, activity 
objectives need to be clearly defined in line with the knowledge and skills to be measured to 
produce effective learning outcomes, and children can apply this knowledge and skills. 

The findings of the study for the teacher preparation component have met the criteria for 
teacher preparation stated by Ali & Mahamod (2015); Hanifah et al. (2019) in which teacher 
preparation for conducting activities using non-digital games is by stating learning objectives, 
providing enjoyable and motivating activities for students, suggesting flexible implementation 
periods, specifying implementation steps, determining appropriate teaching methods and 
techniques, determining suitable game materials, combining several types of games, 
determining the number of students in groups according to their level, determining 
activity/worksheets for students, using language that is easy and suitable for students' 
abilities, providing variety, and arranging activities from easy to difficult. Therefore, the 
agreement on the priority sequence of elements by teachers for all teacher preparation 
elements is suitable for conducting problem-solving activities using non-digital games. 
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Table 8. Details of the usability evaluation for the suitability of the flow of priority for 
elements in each main component. 

No. 
Main 

Component 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

 
1. 

Flow/priority of 
elements for the 
objective activity 
component. 

0.150 100.00% 0.652 0.832 0.956 0.813 Suitable 

2. Flow/priority of 
elements for the 
teacher 
preparation 
component. 

0.155 100.00% 0.636 0.816 0.948 0.800 Suitable 

3. Flow/priority of 
elements for the 
teacher's role 
component. 

0.150 100.00% 0.652 0.832 0.956 0.813 Suitable 

4. Flow/priority of 
elements for the 
child's role 
component. 

0.066 92.00% 0.860 0.972 0.992 0.941 Suitable 

5. Flow/priority of 
elements for the 
activity 
assessment 
component. 

0.155 100.00% 0.660 0.836 0.956 0.817 Suitable 

 
Based on the suitability of the priority sequence of these elements, overall, all of these 

elements encompass the role of teachers as stated by Ali & Mahamod (2015); Hanifah et al. 
(2019); Nachiappan et al. (2019) in which the teacher's role in conducting problem-solving 
activities using games is to plan and prepare before conducting learning activities, guide 
children throughout the learning activity, effectively convey information to children, make 
assessments of children's work throughout the activity, communicate with children during the 
activity, constantly encourage and guide children throughout the activity. 

Based on the suitability of the sequence of elements in the overall role of children's 
components, all of these elements encompass the role of children in problem-solving 
activities using non-digital games. This finding is consistent who stated that children need to 
be involved in using and connecting new information with existing knowledge and 
experiences, to think analytically and creatively, to generate ideas involving the highest level 
of creative thinking, to justify their chosen decisions, to be involved in decision-making 
processes and to think analytically and evaluate, to use existing knowledge and skills to solve 
problems and to act, and to be encouraged to communicate and share ideas and work results 
with others. Overall, it is clear that children need to actively participate in problem-solving 
activities using non-digital games. 

Based on the suitability of the sequence of elements in the overall assessment component, 
all of these elements encompass the role of children in problem-solving activities in the 
assessment of problem-solving activities using non-digital games, where teachers and 
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children need to participate throughout the assessment process. This statement is consistent 
where children need to assess their work and that of their peers, teachers need to encourage 
the assessment process, teachers also need to help children assess quality work, children need 
to communicate, share ideas, and work results with their peers, teachers need to encourage 
children to share their work results with their peers, and children need to link new knowledge 
they have acquired with real life. 

Overall, it is clear that the priority sequence of all elements for each component is 
appropriate for use in the problem-solving framework based on the agreement of all experts 
consisting of teachers. Therefore, based on these research findings, it has achieved the main 
goal of developing this framework. 

According to Table 9, the findings show that the priority flow of all elements for each main 
component in the problem-solving framework is suitable for use by preschool teachers based 
on the agreement and views of the experts involved. 

Table 9. Assessment of overall usability for the problem-solving framework. 

No. Item 

Triangular Fuzzy Number 
Criteria 

Defuzzification Criteria 

Evaluation 
Status Threshold 

Value (d) 

Expert 
Agreement 
Percentage 

(%) 

m1 m2 m3 
Fuzzy 
Score 

(A) 

1. Item 1 0.147 100.0% 0.684 0.856 0.964 0.835 Suitable 
2. Item 2 0.166 92.0% 0.668 0.844 0.952 0.821 Suitable 
3. Item 3 0.149 100.0% 0.668 0.844 0.960 0.824 Suitable 
4. Item 4 0.155 100.00% 0.660 0.836 0.956 0.817 Suitable 
5. Item 5 0.161 100.00% 0.644 0.820 0.948 0.804 Suitable 
6. Item 6 0.155 100.00% 0.660 0.836 0.956 0.817 Suitable 
7. Item 7 0.116 100.00% 0.708 0.880 0.976 0.855 Suitable 
8. Item 8 0.144 96.00% 0.692 0.864 0.964 0.840 Suitable 
9. Item 9 0.118 96.00% 0.700 0.876 0.972 0.849 Suitable 

10. Item 10 0.130 96.00% 0.692 0.868 0.968 0.843 Suitable 

 
Overall, the findings of this study indicate that all elements in this section are agreed upon 

by experts and the problem-solving framework is suitable for use. Ten items have been 
answered by all experts to assess the overall usability of the problem-solving framework. The 
study's findings indicate that it is approved by experts and that the problem-solving 
framework is suitable for use.  

This clearly shows that the problem-solving framework is suitable for use by all preschool 
teachers as a complete reference and guide for conducting problem-solving activities using 
non-digital games. This study's findings are supported by Nachiappan et al. (2019) statement 
that teachers need a specific guide to implementing problem-solving activities that focus on 
steps and strategies appropriate to the developmental stage of preschool children.  

Based on all the main components and elements in this problem-solving framework, it is 
suitable to be used as a guide. the study's findings, where a good framework or model has 
main components and elements that can clearly and effectively guide and assist its users. A 
good framework needs to have main components of clear activity objectives, teacher and 
student roles, and activity assessment. Therefore, it is clear that this problem-solving 
framework is suitable for use by all preschool teachers as the main guide for conducting 
problem-solving activities using non-digital games for children. 
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4. CONCLUSION 
 

In the usability evaluation phase of the study, all research experts agreed that all main 
components, elements within the main components, and priority flows for each element in 
the problem-solving framework based on non-digital games had achieved the appropriate 
status and could be used by preschool teachers as a specific guide in carrying out problem-
solving activities using non-digital games for children. Therefore, this framework can be 
simulated by preschool teachers to enhance problem-solving skills among preschool children. 
The framework has been named the Non-Digital Game-Based ProSkiND Problem-Solving 
Framework for Preschool Children. 
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