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 Problem solving skills are a fundamental part of physics learning 

that must be possessed by students in facing challenges and 

problems that involve critical thinking, logical, systematic and able 

to make the right decisions. In fact, the availability of instruments to 

measure these skills is still limited. Based on that, the purpose of this 

research is to develop a test instrument based on problem solving 

skills based on Heller's stages on dynamic fluid material that meets 

the criteria for good instrument feasibility. This type of research is 

development research (Research and Development / R&D) with a 

4D model consisting of 4 stages, namely define, design, develop and 

disseminate. The subjects of this study were XI grade high school 

students totaling 36 people for product testing. The results showed 

that the average value of content validity testing was 93.53% with 

very valid criteria, while the results of item validation in small and 

large groups showed that all ten test instruments were categorized 

as valid. In terms of reliability, the small group obtained a value of 

0.84 which is classified as very high reliability and in the large group 

obtained a value of 0.78 which is classified as high reliability. The 

results of the student response test obtained a positive response in 

the small group of 81.00% with a good category and in the large 

group of 81.32% with a very good category. Based on the results of 

the study, it is concluded that the dynamic fluid material problem 

solving test instrument developed as many as 10 questions has met 

the eligibility criteria of the test instrument including validity and 

reliability so that it can then be used as a training medium and a 

measuring tool for problem solving skills. 
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INTRODUCTION 

Education plays a very important role in every era's development and provides answers 

to problems that arise along with the times (Suprapto et al., 2023; Ainun et al., 2024). The goals 

of education include creating a creative, competent and knowledgeable generation (Tanjung 
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et al., 2023). The changes that occur are an effort to improve the quality of education and 

create a generation of people who have good quality human resources and can compete with 

other countries. (Tugiah and Jamilus, 2022). Apart from that, education is also expected to 

create students who have a tough, creative, independent and responsible attitude and are able 

to blend in with increasingly rapid developments (Sugiarto and Farid, 2023). This is in 

accordance with the view of Sani (2019) who states that it is very important to equip students 

to have high creativity, be flexible in critical thinking, be able to make careful decisions and 

be able to solve existing problems.  In line with developments over time, the curriculum has 

also developed to meet educational demands.  

To find out the extent to which educational program organizers are able to achieve their 

goals carefully and on time, an assessment is therefore needed (Arikunto, 2021). Assessment 

as a procedure that provides a description of the individual being assessed and considers the 

values and meaning contained therein (Maison, Astalini & Perdana, 2020; Mohan, 2023; 

Bozorova & Shaxnoza, 2023). Evaluation is a decision-making activity based on obtaining 

predetermined measures and criteria (Kopnina, 2020). Measurement and evaluation are two 

interconnected activities. In learning physics, each student is not only focused on having the 

ability to understand concepts (low level thinking) but is also expected to have high level 

thinking abilities, so that they can solve various problems in real life which generally require 

high level thinking abilities (Mayasari et al., 2023 ; Ratnasari et al., 2021).   

Higher Order Thinking Skills (HOTS) include aspects of critical thinking, creativity, 

decision making and problem solving. Problem solving skills are one of the most important 

competencies that must be instilled in all students (Garcia, Argelagos & Privado, 2021; Yanto, 

Festiyed & Enjoni, 2020). Learning based on problem solving skills is designed based on an 

active, student-oriented learning system, increased curiosity and HOTS-based evaluation 

(Rapih and Sutaryadi, 2018). Problem solving skills are seen as a fundamental part of physics 

learning (Jayadi et al., 2020). This is because problem solving skills will stimulate students to 

think about solving problems using appropriate principles and laws. The importance of 

having problem solving abilities in students will add new experiences in finding solutions to 

existing problems.   

The physics problem solving process effectively guides students to be able to identify, 

make decisions and provide problem solving paths using logical thinking, literacy and high 

creativity (Purwaningsih et al., 2020; Sari, Jatmiko & Suprapto, 2023). Students can be 

declared capable of problem solving if students are able to determine the basis of the problem 

to be solved, after that they must be able to determine effective and efficient stages so that the 

solution can be implemented immediately (Rudnick, 1980; Ridho et al., 2020). Skills in 

problem solving are solving complex problems where the thinker must be able to analyze and 

synthesize which is a high-level skill (HOTS) (Winarti et al., 2019; Hobri et al., 2020). When 

the problem given to the student is something that is well known, then the individual can 

solve the problem without using problem solving skills and the problem is not a "problem" 

for the student.   

The importance of applying problem solving in the learning process, because in the 

problem-solving process students are not only required to listen, write and remember 

learning concepts, but more than that students will be trained to think actively, communicate, 

collect and process information, and draw conclusions. The capacity to solve complex 

problems is considered an important skill for every individual in the current technological 

era. Physics problems provide a good opportunity for students to participate directly in 

problem solving (Marlina et al., 2024). Apart from studying physics material and principles, 
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skills in solving physics problems are also the main goal, both at school and in college (Sari, 

Jatmiko & Suprapto, 2023). Problem solving skills are not inherited skills, but rather are skills 

that can be developed and trained through learning and assessment or evaluation procedures.  

High-level thinking skills are needed in learning evaluation by getting students used to 

working on test instruments based on problem-solving skills, which in itself will improve 

students' problem-solving skills and will reflect directed and organized thinking skills in 

solving problems.   

In fact, physics lessons given to high school students mostly use question instruments 

that only test the level of concept understanding skills (Rahmi et al., 2024). This is because not 

all educators can develop appropriate questions to assess higher-level thinking abilities 

(Rusdianto, 2020).  It is stated that the current characteristics of physics learning are focused 

on procedural skills, communicating material in one direction, monotonous class layout, low 

thinking ability, focus on books from school, the instruments used are mostly low level 

Assessments carried out by educators also usually assess more low-level thinking abilities, 

namely at level 1 and level 2 only, for example memorizing in completing physics test 

instruments without understanding the material in depth, therefore students' thinking 

abilities are difficult to develop (Widana, 2017).   

Based on the results of interviews and observations of the test instruments applied at 

SMA Negeri 15 Medan, it is known that most of the test instruments taken by students tend 

to focus on textbooks, namely test instruments in the form of essays and multiple choice. The 

test instruments contained in textbooks still use cognitive test instruments which are 

classified at cognitive levels C1, C2, C3 and C4, while there are still few question instruments 

with C5 and C6 abilities and questions with problem solving abilities are still rarely applied. 

Based on research results, 50% students are in low problem-solving skills and only 8% in high 

problem-solving skills (Tanjung et al., 2024). The results of the above observations were also 

confirmed in the results of an interview with one of the physics teachers at SMA Negeri 15 

Medan. It was discovered that the teacher had begun to apply several daily test instruments 

in the form of essays with problem solving in him. However, the problem-solving test 

instrument provided does not fully implement the correct solution steps in accordance with 

a clear theory. The solutions carried out are only limited to understanding the problem and 

mathematical calculations. Based on this, the development of test instruments based on 

problem solving skills is very necessary. The aim of this research is to develop a test 

instrument based on problem solving skills in dynamic fluid material that meets the criteria 

for good instrument feasibility.  

METHODS 

This research is a type of research and development (R&D) by implementing the 4D 
development model by Thiagarajan which consists of four stages, including the definition 
stage, the design stage, the development stage, and the disseminate stage. The research was 
conducted at SMA Negeri 15 Medan in even semester. The research subjects totaled 36 people, 
with a sample of 18 people in class XI MIPA 4 and 18 people in class XI MIPA 5. The data 
collection techniques used were interviews, problem solving skills tests, observation and 
questionnaire/response questionnaire methods. Data analysis used in this research is 
qualitative and quantitative data analysis. 

Qualitative data analysis was obtained from the results of content validity by the 
assessment of experts/practitioners in terms of material, construction and language. This 
expert validation is carried out by looking at the suitability between the content of the 
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instrument material with basic competencies and question indicators, the suitability between 
the construction of questions with indicators of physics problem solving skills, and the 
suitability of grammar with good and correct rules. 

The data from the experts' assessment will be calculated and analyzed to determine the 
criteria for the validity level of the test instrument developed. Calculation of validation from 
validators using the formula, as follows: 

𝑉𝑎 =  
𝑇𝑠𝑎

𝑇𝑠ℎ
𝑥 100%       (1) 

Description: 
Va = Validation Score 
Tsa = Total empirical score from experts 
Tsh= Total maximum score 
 
Expert validity criteria are presented in Table 1. 

Table 1. Expert Validity Criteria 

No Percentage (%) Validity Criteria 

1 86-100 Very Valid 
2 71-85 Valid 
3 50-70 Less Valid 
4 <50 Invalid 

A good test instrument as a measuring tool if it has met the feasibility of a good test 

item, which has validity and reliability (Mata-López et al., 2021). Quantitative data analysis 

is obtained from data from product trial results to see the level of item validity and reliability 

of test instruments. Item Validity Test is a statistical test used to determine how valid a 

question item is in measuring the variable being studied. Testing the validity of the items in 

this research was carried out after the test instrument had been developed and trials would 

be carried out twice, namely the first trial and the second trial. The validation results can be 

stated in the category of valid or not after the validation results are obtained in accordance 

with the specified criteria (Rahmi et al., 2024). To test the validity of this item, the Pearson 

Product Moment Correlation Test will be used.  In this test, each item will be tested for its 

relationship with the total score of the variable in question.  In this case, each item in variables 

X and Y will be tested for its relationship with the total score for that variable. The validity 

level of the instrument was obtained using the Product Moment correlation test using the 

equation:  

   𝑟𝑥𝑦 =
𝑁 ∑ 𝑋𝑌−(∑ 𝑋)(∑ 𝑌)

√{𝑁 ∑ 𝑋2−(∑ 𝑋2)}{𝑁 ∑ 𝑌2−(∑ 𝑌2)}
                                                             (2) 

Item Reliability Test is a statistical test used to determine the reliability of a series of 
question items in terms of their reliability in measuring a variable. Test reliability regarding 
the question, whether a test is thorough and reliable in accordance with the established 
criteria. A test is said to be reliable if it always gives the same results when tested on the same 
group at different times or on different occasions. Reliability test analysis is carried out to 
determine the consistency of the test using the Cronbach's Alpha test formula using the 
equation:  

 𝑟11 =  (
𝑘

𝑘−1
) (1 −

∑ 𝑠𝑖
2

𝑠𝑖
2 )                                                             (3) 

The analysis of learner responses is calculated based on the percentage of positive or 

negative responses to the test instrument products that are carried out. The data analysis 

technique used in this research is instrument testing which is tested based on questionnaires 

or questionnaires that have been distributed to respondents who have worked on the 
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distributed test instruments. The test results of filling out the response questionnaire and the 

observations that have been obtained will provide an idea of how students respond to the 

problem-solving skills instrument. The percentage calculation is done using the equation:  

   % 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 =
𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
𝑥 100        (4) 

The criteria for analyzing students' responses to the problem-solving skills-based test 
instrument are presented in Table 2. 

Table 2. Student Response Questionnaire Criteria 

No Percentage (%) Criteria 

1 76-100 Very Valid 
2 51-75 Valid 
3 26-50 Less Valid 
4 0 – 50 Invalid 

(Sudijono, 2008) 

RESULTS AND DISCUSSION   

Results  

The results of the test instrument development process are obtained based on the 
success of each stage of the development process that has been determined previously, 
namely using the 4-D (Four D) model. The results obtained at each stage of the development 
process are described in the following paragraphs. At the initial stage, namely define, some 
data or information regarding the potential and existing problems were obtained, including 
the results of needs analysis, learner analysis, task analysis, and concept analysis. The results 
of the needs analysis showed that the need for a physics problem-solving skills-based test 
instrument to measure and see the extent of students' problem-solving skills in solving 
physics problems at SMA Negeri 15 Medan school is needed. This is clarified in the results of 
observations and interviews regarding the evaluation and assessment carried out by 
educators have not fully implemented the assessment based on higher order thinking skills. 

The results of the analysis of learners obtained a review of the characteristics of learners 
including background knowledge and level of cognitive development. The skills possessed 
by students vary, namely there are high, medium and low abilities. This is due to several 
underlying factors such as parenting, intelligence or intelligence, motivation, interest or talent 
and their attitude towards their surroundings. The results of the task analysis show that the 
tasks given by teachers are in the form of essays and multiple choices, which tend to use 
questions that only measure students' learning outcomes. Educators are more dominant in 
giving assignments to students at the cognitive level at the level of understanding to analysis 
only which is still classified in the Lower Order Thinking and Higher Order Thinking 
categories. Therefore, there is a need for a shift towards encouraging critical thinking and 
problem-solving skills in students to foster deeper learning. 

The results of the material analysis are carried out by identifying the main concepts that 
will be applied by analyzing the competency standards and basic competencies of high school 
physics learning sourced from the syllabus. Based on the material analysis activities on the 
syllabus, it is found that the material to be used in the development of problem solving skills-
based test instruments is dynamic fluid material with several main sub-topics including the 
continuity equation, Bernoulli’s law, Torricelli’s theorem and the application of dynamic fluid 
in the field of technology. The design stage in the development of test instruments includes 
the preparation of test specifications (including determining basic competencies, problem 
indicators, indicators of problem-solving skills, determining the form of instruments in the 
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form of descriptions, adjusting to the subject matter and preparing grids); designing question 
instruments along with answer criteria; making scoring guidelines; and making expert 
validation sheets. This process ensures that all necessary aspects of the test development are 
covered, from the conceptual framework to the final validation steps. The goal is to create a 
comprehensive, reliable, and valid test instrument that can accurately assess problem-solving 
skills in the context of dynamic fluid material.  

The preparation of question indicators is made according to and refers to basic 
competencies. The question indicators in the development of this test instrument product are 
as follows: (1) Analyze the equations in the Continuity Principle and Bernoulli's Law to solve 
problems in everyday life; (2) Evaluate problems related to the design of aircraft wings and 
mosquito sprayers; (3) Analyze the Torricelli equation related to leaky tank problems in 
everyday life. The five indicators of physics problem solving skills that must be fulfilled based 
on Heller's theory (2010), are as follows: (1) Focus the Problem; (2) Describe the Problem in 
Terms of Physics; (3) Plan a Solution; (4) Execute the Plan; (5) Evaluate the Answer. At the 
develop stage, the product of the initial design of the test instrument that has been completed 
will be validated by the validator and then will be tested on the research subject as a limited 
trial until the product is produced in accordance with the predetermined specifications. Based 
on the processed expert validation results, the average percentage calculation is 93.53% and 
after being matched with the validity criteria, it is classified as a very valid category. 

Table 3. Results of Expert Validity Analysis of Each Test Item 

Question Number Average Validator Score Validity Criteria 

1 93.63% Valid 
2 93.63% Valid 
3 95.10% Valid 
4 93.14% Valid 
5 92.65% Valid 
6 93.63% Valid 
7 93.14% Valid 
8 91.67% Valid 
9 94.12% Valid 
10 94.61% Valid 

Based on content validation test calculations from the expert panel assessment, it shows 
that of the 10 questions reviewed by 3 expert validators in the field of assessment, it was found 
that the ten questions were declared valid. This is proven by the average value of the 
percentage calculation reaching > 90% and after being matched with the validity criteria it is 
classified as very valid with the requirement for slight revisions as suggested by the validator. 
It can be concluded that the test instrument based on problem solving skills on the subject 
matter of fluids is feasible.  Based on the three main aspects that need to be considered in 
development test instrument, an assessment analysis is carried out to see the level of validity 
of the test instrument on material, construction and language aspects. The results of the 
analysis will then be classified to determine whether the test instrument is valid or not in three 
aspects.  Test instruments that are classified as valid can be used for testing with several minor 
revisions. The results of the assessment based on the three aspects of the test instrument in 
terms of material, construction and language for each validator are presented in Table 4.  
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Table 4. Percentage of Validation Assessment of the Three Aspects of the Test Instrument 

Aspects Average Percentage Validity Criteria 

Material 88% Valid 
Construction 85.5% Valid 

Language 85.25% Valid 

The results of the analysis of the three main aspects in developing the test instrument 

showed that the average percentage for the material aspect was 88% classified as valid, 85.5% 

for the construction aspect classified as valid and 85.25% for the language aspect classified as 

valid. Based on this percentage, a total of 10 test items were obtained that met the three 

aspects, namely material, construction and language with an average of being in the valid 

category, however revisions or improvements were still carried out based on suggestions and 

comments from the expert panel (validators). All test items can then be continued at the 

product testing stage. This reveals questions that are suitable in terms of content validity and 

can be used as a subsequent test or at a later date. The results of the feasibility of the test 

instrument items are obtained based on the results of product testing in small and large 

groups to determine the level of item validity and reliability of the test instrument. The results 

of test validity in small and large groups can be seen from the distribution table of the 10 items 

based on the results of item validity analysis, as presented in Table 5. 

Table 5. Validity of Test Instrument Items in Small Group 

Question 
Number 

r count r table Validity Criteria 

1 0.649  
 
 
 

0.631 

Valid 
2 0.659 Valid 
3 0.714 Valid 
4 0.682 Valid 
5 0.681 Valid 
6 0.690 Valid 
7 0.650 Valid 
8 0.696 Valid 
9 0.649 Valid 
10 0.633 Valid 

Based on the results of the validity test analysis in small groups with a total of 10 

participants and the r-table value showing 0.631 at a significance level of 5%, it was found 

that 10 question items were declared to be in the valid category. This is appropriate based on 

the correlation coefficient value r calculated > r table, so the test instrument items are 

significantly correlated (declared valid). Valid test items reflect that the test instrument has 

reliability and there is no doubt about the accuracy of the test instrument in measuring 

students' abilities. The instrument has high validity if the items are forming an instrument 

does not deviate from the function of the instrument.   

After going through the small group trial stage and revising the test instruments based 

on the results of the small group trial analysis, the next stage is to conduct large group trials. 

This trial was carried out using 10 test items. Data on the validity of test instrument items in 

large group trials are presented in Table 6.  
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Table 6. Validity of Test Instrument Items in Large Group 

Question 
Number 

r count r table Validity Criteria 

1 0.709  
 
 
 

0.329 

Valid 
2 0.671 Valid 
3 0.614 Valid 
4 0.414 Valid 
5 0.53 Valid 
6 0.443 Valid 
7 0.54 Valid 
8 0.59 Valid 
9 0.615 Valid 
10 0.685 Valid 

Based on the results of testing item validity using correlation Product Moment with 

value rtable  at a significance level of 5%. The results of data analysis carried out on a large group 
with a total of 36 students (including 18 students from XI MIPA 4 and 18 students from XI 

MIPA 5) with a value of rtable of 0.329. Based on the basis for determining the validity of test 
items, if the correlation coefficient value r calculated > r table, then the test instrument items 
are significantly correlated (declared valid), so it can be concluded that the ten items that have 
been developed are declared valid (valid) in measuring students' physics problem solving 
skills.  

Based on the results of reliability testing using Cronbach's Alpha, the results obtained 

were that in the small group trial the value was 0.848 with a very high reliability category, 

while in the large group trial the value reached 0.784 which was in the high category. If the 

reliability score is in the range of 0.70-0.90, then reliability is in the high category. This means 

that if the test instrument is tested several times, it will still give constant or the same results. 

The instrument is said to be reliable and acceptable if the Cronbach Alpha coefficient value is 

≥ 0.7 with a confidence level of 95% (p: 0.05). Therefore, it can be concluded that the test 

instrument based on problem solving skills that was developed is feasible and accepted 

because it has a reliability value of r > 7.   

Test instrument products that have been tested are then given a student response 

questionnaire to see students' responses to the test instruments that have been carried out. 

Analysis of student responses was carried out twice, including small groups and large groups. 

The results of the response analysis carried out in the small group obtained an average 

percentage of 81% and the results of testing the responses of students in the large group 

obtained an average response percentage of 81.32%. Based on the results of testing the 

responses of students in the two groups, a response value of > 80% was obtained, meaning 

that students showed a positive response to the test instrument based on physics problem 

solving skills and was suitable for use. 

Discussion 

The development of problem-solving skills-based test instruments in this study has 
gone through a series of phases and stages of the development of the 4-D model (Four D) by 
Thiagarajan starting from the define, design, develop and disseminate stages, resulting in a 
good test instrument product and has met the feasibility of a good instrument. This 
development research is not only limited to developing a test instrument product but also a 
test instrument product that can be used to measure students' physics problem solving skills. 
The test instrument products developed are in the form of descriptions on dynamic fluid 
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material. The tests that have met the instrument’s eligibility requirements can be used in the 
future, not only to measure problem solving skills, but also to measure higher order thinking 
skills like critical thinking (Elbyaly & Elfeky, 2023; Wider & Wider, 2023). 

The feasibility of the test items developed has met the requirements of a good test 
instrument as a measuring tool if it has met the test requirements, namely having validity and 
reliability (Arikunto, 2016). This is emphasized by the view of Sudjana (2016) which states 
that an assessment is said to be good if the question has or meets two criteria, namely validity 
and reliability. The test instrument can be said to be good if it meets the requirements, one of 
which is content validity. The content validity of the test instrument needs to be done to assess 
the level of mastery of the content or content or certain material that should be mastered in 
accordance with the teaching objectives. The specific purpose of this validity is to obtain a 
good test instrument and the reason the instrument is said to be good or not good (Tanjung 
et al., 2021). Based on the calculation of the content validation test from the expert panel 
assessment, it shows that of the 10 items reviewed by 3 expert validators in the field of 
assessment, it was found that all ten questions were declared valid. This is evidenced by the 
average value of the percentage calculation reaching greater than 90% and after being 
matched with the validity criteria classified as a very valid category with minor revision 
requirements as suggested by the validator. The results of this validation show the instrument 
is a useful, appropriate and understandable for potential users (Kalkbrenner, 2021; Bernardo 
Gutiérrez et al., 2022). 

The results of the percentage analysis of the three main aspects in the development of 
test instruments obtained an average for material aspects of 88% with a very good category, 
construction aspects of 85.5% with a very good category and language aspects of 85.25% with 
a very good category. Based on these percentages, overall, 10 items were obtained that had 
fulfilled the three aspects, namely material, construction and language with an average of the 
three aspects of 86.25%, which is in the very good category and can be continued in research 
testing. This is in accordance with the views of Tanjung and Nasution (2022) who state that 
test instruments that have met content validity can be used for further or future tests. The 
validation is based on a consistent research design across preferences, and applies state-of-
the-art experimental techniques and transparent, quantitative criteria for test selection (Falk 
et al., 2023). 

Based on the results of testing the validity of the items using the Product Moment 
correlation with the r table value at the 5% significance level. Item validity testing was carried 
out twice including tests in small groups and large groups. Based on the results of the validity 
test analysis in a small group with a total of 10 students and the rtable value shows 0.631, it is 
found that the ten items are declared to be in the valid category and can continue testing on 
a larger scale. The results of data analysis conducted in a large group with 36 students with a 
rtable value of 0.329. Based on the basis of determining the validity of the items if the correlation 
coefficient value r count> r table, then the test instrument items are significantly correlated 
(declared valid), so it can be concluded that the ten items that have been developed are 
declared valid (valid) in measuring students' physics problem solving skills. Additionally, the 
validity of the instruments was demonstrated, since the five factors postulated at a theoretical 
level for complex thinking (problem solving, critical analysis, metacognition, systematic 
analysis, and creativity) were assessed, and the results showed that the goodness of fit indexes 
met the criteria established in this field (Disabato et al., 2016; Tobón, & Luna-Nemecio, 2021). 

Reliability is complementary to validity in understanding the accuracy of a measure. 
This means that an ultimately valid measure that exhibits low reliability is likely to produce 
at most low correlations with the target (Noble, Scheinost & Constable, 2019). Based on the 
results of reliability testing using Cronbach's Alpha, the results obtained in the small group 
trial obtained a value of 0.848 with a very high reliability category, while in the large group 
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trial obtained a value of 0.784 which is in the high category. According to the test instrument 
eligibility criteria, if the reliability score is in the range of 0.70-0.90, the reliability is in the high 
category (Tanjung and Nasution, 2022). This means that if the test instrument is tested several 
times, it will still give the same or the same results. In Tanjung and Bakar's research (2019) 
stated that the reliability reached 0.763, meaning that the test instrument used had good 
reliability. This is also in line with the research of Tanjung and Rahma (2022) who obtained a 
reliability test result value of 0.80 with reliability in the very high category. The instrument is 
said to be reliable and acceptable if the Cronbach Alpha coefficient value is ≥ 0.7 with a 95% 
confidence level (p: 0.05) (Tanjung and Bakar, 2019; Hadisaputra et al., 2017). Therefore, it can 
be concluded that the test instrument based on problem solving skills developed can be 
feasible and acceptable because it has a reliability value of r> 7.  

The test instrument that has been tested is then given a student response questionnaire 
to see the students' responses to the test instrument that has been done. Analysis of learner 
responses was carried out twice, including small groups and large groups. Based on the 
results of testing the response of students in both groups, a response value of> 80% was 
obtained, meaning that students showed a positive response to the physics problem solving 
skills-based test instrument developed. The results of the response analysis conducted in 
small groups obtained an average percentage of 81% with a very good category and the 
results of testing the response of students in large groups obtained an average percentage of 
positive student responses to the test instruments that have been developed of 81.32% which 
means that the instruments developed are very good and suitable for use. This is in line with 
research conducted by Tanjung and Dwiana (2019) where the results of student responses 
obtained were 75% in the good category, so that the problem-solving test instrument on vector 
material can be used as a material for measuring and assessing cognitive abilities for face-to-
face and online learning.  

This series of development research processes cannot be denied that there are several 
obstacles experienced by researchers. These obstacles include researchers having difficulty in 
finding reference sources and scientific articles that are the basis for developing test 
instruments. Some other obstacles faced by researchers when conducting research are that 
there are still many students who have difficulty and confusion in describing the stages of 
problem solving based on indicators of physics problem solving skills. This is because 
students are not accustomed to solving physics problems that require higher-level thinking 
skills, another obstacle is also the lack of time allocation. This also happens because the 
learning process is still carried out in a limited manner. Although there were several obstacles 
during the research process, the researchers have tried to minimize these obstacles. So it is 
hoped that this test instrument can fulfill the limitations of problem solving skills-based test 
instruments in the field and can be a reference for students in practicing their physics problem 
solving skills, especially for dynamic fluid material.  

CONCLUSION 

Based on the results and discussion of the preparation of test instruments based on 
problem solving skills on dynamic fluid materials which have been described previously, it 
can be concluded as follows: (1) Test instruments based on problem solving skills on dynamic 
fluid material have been successfully developed using Research and Development (R&D). (2) 
The test instrument in the form of an essay test consists of 10 questions. The test instrument 
developed has been declared feasible to use with the criteria that it has met expert validation 
and other supporting aspects such as item validity, construct validity, reliability, and student 
response tests. 
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