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Abstract: Problem-solving skills are the needs of students in the 21st century so they are
deemed necessary to have. One of the 2013 curriculum imposed by the government focuses
students on problem-solving skills. The purpose of this study was to identify the influence
of using problem-based Student worksheets on improving problem-solving skills and
student learning outcomes on business and energy materials. This study uses a quantitative
approach with a quasi-experimental research design. student worksheet implementation
design uses One Group Pretest-Posttest Design. The instruments used in this study were
problem-based students” worksheets, problem-solving skills tests, and learning outcomes
tests. The problem-solving skills of students were analyzed using the N-Gain test to see the
effect before and after the problem-based student worksheet was implemented. The results
of the student worksheet feasibility test obtained a percentage of 98.30% indicating that the
student worksheet problem-based to improve problem-solving skills and learning outcomes
is very feasible to use. The results of the implementation of problem-based student
worksheets can improve students' problem-solving skills which are marked by an increase
in the pretest-posttest value based on the results of the experimental class N-gain test of 0.93
in the high category, the control class N-gain value of 0.60 in the medium category. The
learning outcomes test showed an increase in the N-gain value for the experimental class by
0.71 in the high category, the N-gain value for the control class by 0.50 in the medium
category.
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Introduction remember they now live in a world that is increasingly

Curriculum 2013 imposed by the government one
of which focuses students on problem-solving skills. It
is listed in the Permendikbud No. 81A (2013) which
states that learners need to be encouraged to work to
solve problems, find everything for themselves, and
work hard to realize their ideas. The importance of
problem-solving skills Is also expressed by Huitt, (1992)
who states that the transition to the information age has
focused attention on the process of problem-solving and
decision making. One of the forms of thinking skills
high level that must be provided is problem-solving
skills. This skill is very important for students to
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complex (Sutarno, et al, 2017). In accordance with the
opinion, Rusman (2011) stated that problem-based
learning makes students acquire the knowledge and
concepts that are the essence of the subject matter.
Learners build the concept or principle of their own
accord that integrates the skills and knowledge that has
been understood previously. Learners who possess
problem-solving skills (problem-solving skills) are both
typically have the skills to think better. Problem-solving
skills learners need to be measured, especially in the
field of physics to know how the readiness of learners
to face the challenges of the 21st century (Hidayat, et al.,
2017).
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Physics is one of the sciences which plays an
important role in the advancement of technology.
Physics is seen as a process and at the same time the
product so learning should consider the strategy or
method of learning that is effective and efficient. The
nature of physics so that students are required to
perform an activity of scientific knowledge and scientific
attitude to develop the ability to think critically, analyze
problems better, think systematically, and tend to seek
the truth before deciding learning (Handriani, et al.,
2015). Learning physics is basically can not be equated
with other learning, this is because not all materials
physics can be described or presented directly. Learning
physics is part of science the scientific need of the
concept of thinking and understanding that will be
integrated into the development of the skills of analysis
and systems thinking. Learning physics has the objective
to develop the knowledge, understanding, and
analytical skills of the students towards the environment
and its surroundings. Learn physics students are
expected to not only master the concepts but also to
apply concepts that they have understood in physics
problem-solving. However, learning in the classroom
tends to emphasize the mastery concept and rule out the
problem-solving skills of physics students (Hoellwarth,
et al., 2005).

Learning physics in Indonesia at this time is
focusing on how to help students in improving cognitive
knowledge but does not help the learners to learn how
to apply scientific concepts that have been studied in real
life outside of school (Koedinger, et al., 2012). The
problems that often occur in the field of learners do not
have the opportunity to develop the ability to think
because the learning process applied to still centered on
the teacher (teacher-centered), thus causing the students
to become passive. Based on the results of preliminary
observations about the presence of the device of learning
and student learning outcomes that have been
conducted in SMAN 1 Woyla there are some obstacles in
the learning process, as the process of teaching and
learning is still teacher center learning tools that have
not been adequate during the learning process. This fact
is visible from the learners listening to more material
from the teacher and taking notes of what the teacher
gives, it makes students less active and less excited in
doing the tasks given.

The low learning outcomes of physics students at
SMAN 1 Woyla look at the results of the national exam
of physics district/city level in the last three years. This
suggests the occurrence of a decline from the years 2016,
2017, and 2018 with a value that is 72,26, 25,71, and 26,25.
Furthermore, the value of the national exam of the
academic year 2016, 2017, and 2018 on the material of
effort and energy also occurs a decrease in the 52,17,
47,35, and 40,91 (Puspendik, 2015). The results of the
observation in SMAN 1 Woyla, in the implementation of

learning activities, is still a lot of learners it is difficult to
understand the lessons of physics. The process of
learning does not provide access for students to develop
independently in finding their knowledge. So that will
have an impact on the ability to think and skills are never
trained that cause learner difficulty to solve a problem.

One of the solutions that can be done to improve the
skills of the students in resolving problems and improve
your problem-solving skills as well as learning
outcomes, is necessary to create an environment of
learning fun that is by using the model of problem-based
learning. Model Problem-based learning is a learning
model that is suitable for use in resolving the problem.
Problem-solving emphasizes the provision of direct
experience to the students in problem-solving physics.

In addition, the learning model also required the
device of learning that can improve the skills of learners.
One of the learning tools that can improve the skills of
learners is that student worksheet a student worksheet
is a guide for learners to perform activities of
investigation or problem-solving. Student worksheets
can be a guide to developing a cognitive aspect and a
guide for developing all aspects of learning (Trianto,
2009). Student worksheet problem-based is a student
worksheet that can help the learners find the concept. On
learning that uses student worksheet problem-based, the
concept can be found independently by learners (Zulfah,
2018).

Based on the above description then researched the
Influence of student worksheet Problem-Based to
Increase Problem Solving Skills and Learning Outcomes
on the Material of Effort and Energy in SMAN 1 Woyla.
A student worksheet is expected to become a choice in
implementing the learning of physics to increase
problem-solving skills and learning outcomes of
students.

Method

The type of research used in this research is quasi-
experiment design with Nonequivalent Control Group
Design (Sugiyono, 2012). This research was conducted
by giving the treatment to the experimental group and
providing a control group for comparison.

Table 1. Research design one group pretest-posttest

Design
Class Pretest Treatment Posttest
Experiments 0, X, 0,
Control 0, X; 0,
(Sugiyono, 2008)
Description:

X; =Treatment using student worksheet problem-based
X; = Treatment does not use student worksheet
problem-based
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0, = The value of Pre-test class experiments

0; = The value of the posttest experimental class
03 = The value of the Pre-test control class

04 = The value of posttest control class

The population in this research is all students of
class XI MIA SMAN 1 Woyla academic year 2021/2022
derived from 2 classes, namely the experimental class
and the control class with a student population of 62
people. While the class of experiments in this research is
class XI MIA1 and that becomes the control class in this
research is class XI MIA2 selected by simple random
sampling or random sampling without regard to strata
that exist in the population with the members of the
population considered to be homogeneous (Sugiyono,
2008).

The instruments used in this research are the
validation sheet student worksheet, test your problem-
solving skills and test of learning outcomes. Data
collection techniques in this research are pretest and
posttest. The Pre-test is used to determine the extent of
your problem-solving skills and student learning
outcomes before using student worksheet problem-
based, while the post-test was used to determine the
effect of the use of student worksheet problem-based to
increase problem-solving ability and student learning
outcomes after using student worksheet problem-based.
The test of pretest and posttest to measure problem-
solving skills which consist of the 5 points about the
description and test questions to measure the learning
outcomes which consists of 20 items of multiple-choice
questions that have been in the validation. In addition to
the questions test problem-solving skills and learning
about the test results student worksheet problem-based
used also the first in the validation by experts in their
field before use when teaching and learning process to
determine the level of feasibility.

Data analysis techniques in this study using the test
N-gain using Microsoft excel to determine the increase
in problem-solving ability and learning outcomes
obtained by students. N-gain is obtained in the
normalization by the difference between the maximum
score with the scores of the initial test. The changes that
occur before and after the learning is calculated with the
formula of the N-Gain by Hake (1999).

. Spost -5 pre
N_galn " Smaks -5 pre

The N-Gain obtained is used to see an increase in
students ' understanding of concepts before and after
learning with the learning model PBL-based
experiments.

Table 2. N-Gain

N-Gain Criteria
0,71-1,00 Hight
0,31-0,70 Currently
0<2 0,30 Low

(Hake: 1999)

Then the normality of the data and the hypothesis
test obtained were tested by using the statistical test of
one sample Kolmogorov Smirnov test and independent
samples test using SPSS software version 20.

Result and Discussion

This study aims to see the influence of the use of
student worksheet problem-based to increase problem-
solving skills and learning outcomes of students on the
material of effort and energy. Data collection in this
research is the validation of student worksheets, test
your problem-solving skills, and test of learning
outcomes of students on the material of effort and
energy. In addition, the learning device as well as test
your problem-solving skills and test of learning
outcomes test the feasibility and validation with two
people validators that are experts in the field of
evaluation and learning tools.

This study aims to see the influence of the use of
student worksheet problem-based to increase problem-
solving skills and learning outcomes of students on the
material of effort and energy. Data collection in this
research is the validation of student worksheets, test
your problem-solving skills, and test of learning
outcomes of students on the material of effort and
energy. In addition, the learning device, as well as test
your problem-solving skills and test of learning
outcomes, test the feasibility and validation with two
people validators that are experts in the field of
evaluation and learning tools.

Table 3. Student worksheet Validity Analysis Results

Aspects Assessed Value (%) Criteria

workaheet 100%  Very Worthy
iyosl’flir}llae’:f student 95% Very Worthy
T;\?ﬁglrl;ge and 100% Very Worthy
Average 98.30% Very Worthy

Table 3, in the top rating average percentage of all
aspects, obtained is 98.30% showed student worksheet
made classified in the category of very worthy. In
addition, given pretest for the experimental class and the
control class to determine problem-solving skills and
learning outcomes of students before using student
worksheet problem-based.
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Improving student problem-solving skills is not
only seen from the value of the pretest and posttest but
also judged by the increase in each of the steps to
problem-solving. As for the troubleshooting steps that
are used in this research are the steps of problem-solving
according to Heller, et al (1992), namely: (1) Focusing
problems, here the students visualize the problem using
the sketch, write down what is known and asked; (2)
Draw the situation of physics, here the learners simplify
the situation in the form of an image of the situation of
physics or diagram complete with the use of a variable
in mathematics that is specific or concept of physics is
required; (3) Plan the solution, here the learners find the
relationship between the equations or lower the
equation so obtained a new equation; (4) Carry out the
plan, here learners complete the solution by entering the
numbers (quantitative) complete with the units used so
that the acquired what became the target of the problem;
(5) Evaluation, here. learners re-check all the steps that
have been done, see the accuracy of the answers and the
suitability of the answers to the questions. In accordance
with the research obtained, it proves that the use of
Discovery Learning student worksheets is better than
conventional student worksheets in improving students'
Critical Thinking Skills (Rizki, 2021).

Improve problem-solving skills learners judging by
the increase in each of the steps to problem-solving.
Improved every step of problem-solving is also
supported by the student worksheet used. Learners are
familiarized to understand the problem, to be solved in
accordance with the stages of the solution contained in
the student worksheet problem-based. The average
score of N-Gain based on indicators problem-solving
skills can be seen in figure 1

120

100

95 91 93 94 98
80
64 - 59 63 s
40
20
0

Indicator Indicator Indicator Indicator Indicator
1 2 3 4 5
Indicator
Figure 1. The average value Pretest - Posttest Experimental
Class and Control

B Experiment

Control

N-Gain Problem Solving Skills
3

Based on Figure 1, the percentage of the average N-
gain of each indicator problem-solving skills in the
experimental class obtained the high category, while in
the control class obtained the medium category. It is
proved that student worksheet problem-based
influential in improving the problem-solving ability of

learners. This is in accordance with the results of research
conducted by Mahardika, et al. (2017) that student
worksheet problem-based influence the problem-solving
skills of learners. The difference in the average N-gain of
the second class can be caused by the spirit of learning
when applying student worksheet problem-based.
Student worksheet problem based contains the
troubleshooting steps that make students more focused
when experimenting, so that students are more
enthusiastic in carrying out the learning process.
Problem-based learning is very effective applied in the
learning process, in addition, enhancing problem-
solving skills can also improve students ' understanding
of concepts in a matter of effort and energy. The average
value of N-gain problem-solving skills per indicator the
experimental class and control class can be seen in Table
4.

Table 4. The average N-Gain Problem Solving Skills
Experimental Class and Control

Indicator problem-solving N-Gain problem-solving

skills skills

Experiments Control
Focusing problems 0.909 0.641
Describe the situation of physics  0.910 0.587
Planning the solution 0.930 0.598
Implement the plan 0.949 0.632
The evaluation of the answer 0.984 0.550

Based on Table 4, the percentage of the average N-
gain of each indicator problem-solving skills in the
experimental class obtained the high category, while in
the control class obtained the medium category. As for
the indicators of problem-solving in the experimental
class with student worksheets problem-based with an
average high is the evaluation of the answers, while in
the control class with the average high is the focus of the
problem. This is because in the experimental class
learners can resolve the issue up to the stage of
evaluating, namely student worksheet problem-based
used when the process of learning effect on problem-
solving skills at the stage of evaluation. In the control
class, the mean of the highest indicators focusing
problems is because the learners are only able to solve
the problem until at the stage of a focusing problem. This
is in accordance with the results of the research
conducted by Halim, et al. (2017) which states that
overall students were able to apply problem-solving
strategies with the right, though the second stage
(describe the problem) has not performed well. This is
because the respondents did not know the contents of the
solution is required at this stage.

Based on the test N-gain can be seen in Table 4.
overall, there is an increased problem-solving ability
with the high category. This can be seen in Table 4. that
the N-gain the highest occurred in the step of evaluating
the answers (check and evaluate). The increase of
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troubleshooting steps that are rated based on the ability
of students in solving problems after using student
worksheet problem-based. Before using student
worksheet problem-based learners solve problems at the
stage of implementation of the plan that learners are
required to implement the plan in accordance with the
solutions that have been planned. In carrying out the
plan to solve the problem students are required to be able
to calculate the data of the problem so that the results are
obtained in accordance with the problem. After being
taught using student worksheets problem-based learners
can evaluate the problems with the right. Overall, each
indicator's problem-solving ability increased after
applying student worksheet problem-based. This
suggests that student worksheet problem-based is more
suitable to increase the problem-solving ability of
learners.

Student worksheet problem based can assist learners
in identifying and solving the problems on the material
of effort and energy. Indicator problem-solving skills in
Table 4 show that the N-Gain for each indicator problem-
solving in the experimental class is higher than the
control class. Based on the results obtained it is student
worksheet problem-based can be used as a learning
device to improve the problem-solving skills of learners.
It is proved that student worksheet problem-based
influential in improving the problem-solving skills of
learners. This is in accordance with the results of the
research of Falenti 2019) that student worksheet
problem-based can improve the problem-solving skills
of problem-solving in learning biology. In addition to
problem-solving skills student worksheets based on the
issues that affect the ability of critical thinking and
student learning outcomes in the material of
environmental pollution, as well as there is a significant
relationship between the ability to think critically with
the learning outcomes of students (Khairunnisa, 2016).
According to research results, there are differences in
critical thinking abilities and environmental care
attitudes of students who use the PBL e-module model
based on the wetland environment and use textbooks
commonly used in schools (Aufa, et al., 2021).

Based on the value of N-gain then the data were
analyzed with a normality test and hypothesis test. The
results of the normality test for each step problem-
solving normal distribution, which means that the
distribution of the data for the experimental class and the
control class in all the steps of problem-solving normal
distribution. The results of the hypothesis test for each of
the troubleshooting steps can be seen in Table 5.

Table 5. Hypothesis
Problem Solving Skills

Test the Hypothesis Indicator

Indicator ~ problem- tiest Description
solving skills teount trable

Focusing Problems 15.660  2.001 Significant
Describe the Situation 14.736 ~ 2.001 Significant
of Physics

Planning the Solution ~ 15.566  2.001 Significant
Implement the Plan 16.227  2.001 Significant
The Evaluation of 26442  2.001 Significant
Answer

Description: trest = If tcount > tavie (Significant Difference)

Based on the hypothesis test was obtained a
significant result means that the use of student
worksheet problems-based on the experimental class can
affect the increasing problem-solving skills of learners
compared with the control class that does not use student
worksheets problem-based. In line with the results of the
research of Juliawan, et al., (2017), a model of problem-
based learning affects the problem-solving ability of
learners from conventional learning models. Student
worksheet problem-based in addition to can improve
your problem-solving skills can also improve the
learning outcomes of students. The learning outcomes of
students on the material of effort and energy in this
research were obtained from the value of the pretest,
posttest, and N-gain, to determine the increase in student
learning outcomes between the experimental class with
the control class in SMAN 1 Woyla. The increase in
student learning outcomes between the experimental
class can be seen in Figure 2.

0 83.55

71.01

43.39

The Average Value Pretest-Posttest
Learning Outcomes
&

Pretest Posttest N-Gain

Figure 2. The Average of Learning Outcomes of Experimental
Class

Based on Figure 2, an increase in the value of pretest
and posttest of students of the experimental class after
using the help of student worksheet problem-based. N-
gain test pretest-posttest learning outcomes of the
experimental class at the high category. The
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improvement of learning outcomes of students of class
experiments can be seen in Figure 3.

83.55

71.01

43.39

The Average Value Pretest-Posttest
Learning Outcomes

Pretest Posttest N-Gain
Figure 3. The Average of Learning Outcomes of Control Class

Based on Figure 3, an increase in the value of pretest
and posttest of students of the experimental class after
using the help of student worksheet problem-based. N-
gain test pretest-posttest learning outcomes in the
control class are in the category of being.

The learning outcomes of students on the material
of effort and energy in this research, in addition to
analyzing the overall also analyzed based on the
cognitive level of each question to measure the test
results of the learning. To determine the improvement of
learning outcomes based on the level of cognitive matter
of C2 and C3 class experiments can be seen in Figure 4.
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Figure 4. Learning outcomes Cognitive Level C2 and C3 Class
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The improvement of learning outcomes based on the
level of cognitive matter of C2 and C3 class control can
be seen in Figure 5.
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Figure 5. Cognitive Level Learning gains C2 and C3 control
Classes

The learning outcomes of students in addition to
views based on the results of pretest and posttest were
also analyzed based on the level of cognitive learning
about the test results. Learning about the test results that
are used include cognitive understanding (C2) and
application (C3). Cognitive understanding (C2) in the
experimental class obtained N-gain of 0.32, cognitive
apply (C3) obtained N-Gain of 0.38. The learning
outcomes of students on the test cognitive
understanding (C2) on the control class obtained N-Gain
of 0.22 and on the cognitive domain applying (C3)
obtained N-Gain of 0.27. The difference in the value of
N-gain between the two classes is adrift far enough,
which means student worksheet problem-based
influence the improvement of learning outcomes of
students in the experimental class than in class control
taught using student worksheet no problem-based.
According to research results of Evendi and Verawati,
(2021), within the framework of classroom action
research which was carried out in two cycles, the results
showed that there was an increase in student learning
outcomes from cycle I to cycle II. The use of the PBL
model can improve student learning outcomes.

Based on the value of N-gain then the data were
analyzed with a normality test and hypothesis test.
Based on the normality test and hypothesis test (t-test)
with the help of SPSS software version 20 to determine
the effect of the use of student worksheet problem-based
learning outcomes of students. The results of the
analysis, normality test, and hypothesis test can briefly
be seen in Table 6.

Table 6. Data normality test and test hypothesis learning outcomes

Class The Average N-Gain  Normality :te“**) : Description

test**) test**)
Exsperiment 0.71 0.782 5.08 2.001 There are significant Diferences
Control 0.50 0.596 5.08 2.001 There are significant Diferences

Description:*) Test Kolmogorov-Smirnov Test, If the Sig. > 0.050 (Normal) **) tiest If tcount> ttable ( there is a significant difference)
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The value of the t-table is obtained by counting the
degrees of freedom, the value of the degrees of freedom
equal to the number of respondents reduced the number
of study variables with a significant level of 0.05. In this
study the number of respondents as many as 62 people
and the number of research variables, namely 3
variables, so that the obtained degrees of freedom is 59.
Degrees of freedom and significance level have then
obtained the value of ttple of 2.001.

The test results of N-gain of the second class are
obtained that teount (5.08) = twble (2.001) at a significant
level of 0.05. It can be explained that in the experimental
class and control there is a difference, which means the
use of student worksheet problem-based can improve
the learning outcomes of students. This is in accordance
with the results of the research by Fajria, et al., (2017),
stated that there are significant differences between the
experimental class and control with the applied learning
model problem-based learning (PBL). In addition,
research conducted by Selvianti, et al., (2013) showed
that the troubleshooting method can improve student
learning outcomes. This is in accordance with the results
of research conducted by Raehanah, et al., (2014) that the
application of a problem-based learning model can
improve student learning outcomes on the material
buffer solution. According to research results of Amalya,
et al. (2021), there are differences in student learning
outcomes after applying the Problem Base Learning
model combined with E-STEM-based student
worksheets on environmental pollution materials at
MAN Banda Aceh. In addition, students' critical
thinking skills improved through the PBL learning
model assisted by PhET (Rahmadita, et al., 2021).

Improve learning outcomes obtained by students
from the experimental class are also caused by learning
activities to the stages of problem-based learning as
stated in the student worksheet problem-solving. This
stage requires students to find and analyze a problem
independently and find solutions for any problems
acquired during the process so that student learning
outcomes can be improved. Learners in this stage are
trained to search for and analyze each problem up to the
point of its roots and complete independently through
the troubleshooting steps found on student worksheet
problem-based learning. Problem-based learning will
train the skills of learners in solving the problem and
finding answers to themselves (Rahayuni, 2016).
Through problem-based learning, students can build
problems and establish the basic skills because, in the
process of learning, learners are guided to defend the
argument by giving the reason (Noprianda, et al., 2016).
Problem-based learning methods practicum can
improve student learning outcomes is high compared
with a class that does not implement problem-based
learning. Problem-based learning methods practicum

has a positive effect on the students to acquire the
meaningful knowledge (Zahrah, et al., 2017).

From the results of the meta-analysis that has been
carried out regarding the effectiveness of the use of
student worksheets in science learning, it can be
concluded that based on the calculation of effect size,
there is an effect of using Student Worksheets in science
learning on student learning outcomes (Chutami and
Suhartini, 2021). Learning using student worksheet
problem-based can affect the improvement of student
learning outcomes, this is in accordance with the results
of the research of Zurraturrahmi, et al. (2016) that
student worksheet problem-based can improve student
learning outcomes on the subject of a mirror with N-gain
50,92 with the criteria of being. Learning with student
worksheets is also very useful for students because in
addition to supporting learners to learn actively and
independently also can improve the learning outcomes
to the fullest. Therefore, the use of student worksheet
problem-based can improve student learning outcomes
(Gunada, et al., 2015).

Based on the results of the research by Nuraina, et al.
(2021), it can be concluded that the design of students’
worksheet-based Missouri Mathematics Project in
teaching mathematics and physics integrated with
students’ local wisdom is considered appropriate to be
developed. The expert of media and material of the
worksheet valued respectively 89.66 % and 91.52 % to be
in the category of “valid”. As such, the students’
worksheets can be applied in the classroom as the
teaching materials and for the independent study.

This is in accordance with the results of the study of
Fatmawati, et al. (2021), worksheets based on creative
problem solving as an alternative in the learning process,
in course implementation by adjusting the materials in
biology subjects. The limited test results proved that
students had not been able to answer questions in some
indicators of creative problem-solving.

Problem-based learning models in addition to
improving learning outcomes can also improve critical
thinking skills, this is in accordance with research by
Menap, et al. (2021), the PBL model proved to be effective
in improving students' critical thinking skills. Student
worksheets can not only improve learning outcomes and
problem-solving skills, but they can also improve
understanding of concepts. According to research results
of Doyan, et al. (2021) it can be concluded that the
development of multi-representation-based worksheets
is effective for increasing mastery of concepts.

Conclusion

Based on the results of research conducted in
general student worksheet problem-based worthy is
used to increase problem-solving skills and learning
outcomes of students on the material of effort and
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energy. Based on the results of data analysis it can be
concluded that: (1) there is an influence of the use of
student worksheet problems based on improved
problem-solving skills, it can be seen from the value of
N-gain between the pretest-posttest experimental class
of 0.93 is in the category of high, to the control class by
0.60 are in the medium category; (2) there is an influence
of the use of student worksheet problem based on
increasing the learning outcomes of students, it can be
seen from the value of N-gain between pretest-posttest
experimental class was 0.71 at the high category, for the
control class of 0.50 was in the medium category.

Acknowledgments

Based on the conclusion above, the writer suggests to the
teacher to be able to apply student worksheet problem-
based in the process of learning physics or other
learning. To further research the authors suggest
continuing this research with how to make questions test
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