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Test Instrument Development of Mathematical Problem Solving Skills
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“State Islamic Institute of Metro Lampung, Indonesia
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Abstract
Instruments that can measure mathematical problem-solving skills are very limited. The test

nstruments used in mathematics learning often measure memorization and wledge skills. The
@xrpase of this research is to develop a test instrument that can peasure The ability to solve
mathematical problems in prospective teachers in elementary school. This research is a research
and development. Data collection technigues using questionnairves and tests. Data analysis using
qualitative descriptive techniques and the Content Validity Ratio (CVR) formula. The results of this
research are a test instrument consisting of a five-grain essay that measures math problem-solving
skills. The instrument is of good quality and valid according to expert judegment.

Keywords: Test Instruments, Problem-Solving Skills, Mathematics

L. INTRODUCTION

Test as one of the instruments that can measure problem-solving capability, it failed to run its
function. Many test instruments used in mathematics learning only measure memory skills. Some of
the research shggys that the problems used in mathematics learning are regular problems and low-
level questions %ur Atikah Khairun Nisa; Rani Widyastutl; dan Abdul Hamid, 2g18). Most of the
available mathematical tests test memeorization skills (Kosko, 2019). Besides. the Tests used in the
school have not been oriented towards creative thinking and problem-solving skills (Hidayat,
Susilaningsih, & Kurniawan, 2018). Furthermore, the results of observations that researchers do that
in general mathematics books or materials provide very little examples of problem-solving, and
educators give tests or questions on books or materials mathematics Students so that the math
problems given in learning more measure low levels of proficiency. The limited test iggtruments
assessment of problem-solving skills due to the creation of the test is not easy work. Problem-
solving is one of the high levels of thinking Skills (HOTS) (Abdullah, Abidin, & Ali, 2015;
Brookhart, 2010). Problem-solving capabilities involve the ability to analyze. interpret, reasoning,
predict, evaluate and ponder (Anderson, 2009). Therefore, making troubleshooting questions means
making challenging questions for learners to be able to perform analysis, reasoning, and evaluation
in resolving a problem.

In general, the test instrument has two functions. First, as a@ml for measuring or assessing
learning outcomes such as problem-solving capabilities. The test is one of the tools teachers can use
to understand the success rate of learners in learning (Muri Yusuf, 2015). Assessing the ability of
high-level thinking is certainly different from assessing low-level abilities. Rofiah explained that
high-level thinking skills need to be measured with the appropriate test language because a good test
should be able to measure the skills being measured (Rofiah, Aminah. & Ekawati, 2013). The most
important requirement in a test instrument is to measure what will be measured (Purwanto. 2006).
Secondly, a test or trqgbleshooting problem can be used To practice problem-solving skills. A
specially designed test To practice problem-solving skills can affect the enhancement of these
troubleshooting capabilities. The results showed that one of the factors causing low levels of high-
level thinking such as problem-solving skills was lacking learners in resolving the questions that
measured HOTS (Budiman & Jailani, 2014). Problem-solving capabilities are the ability in
mathematics that needs to be trained to learners as long as they learn mathematics in class (Sugiman,
2009). Of these two functions, it appears that the test instrument specifically designed to measure
problem-solving skiMs is needed in mathematics learning, both as an evaluation tool as well as a tool
for training learners so that they can Improve problem-solving capabilities.

So far, the study on the development of test instruments assessment of problem-solving skills seen
from two things. First, the study examines the development of test instrument problem-solving skills
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as part of ﬁigh—ievel thinking ability or higher OrdexThinking Skill (HOTS). Such a%e results of
the development of the test instrument assessment of Higher Order Thinking Skill (HOTS) on
mathematics subjects for students in grade X SMK Linear equation System (C. F. Lestari, Kristiana,
& Kurniati, 2016), for students of grade VIII JUNIOR algebraic material and Geometry (Budiman &
Jailani, 2014), for students of class IX accelerated SMP Material line and series (Lewgy 2013), and
for high school students material magnitudes and units (Pratiwi & Fasha, 2015). Th§e5u1t5 of the
development are questions that measure high-level thinking skills that include critical thinking,
creativity, analysis, reasoning, evaluation, and problem-solving. Secondly, the study examines the
development of problem-solving skills tests as a separate ability. As a result of the development of
test instruments problem-solving skills for junior high school students in vibration, wave, and sound
material and number material (Bidasari, 2017). Of the two studies, it appears that the development
efforts of assessment of the problem-solving capabilities have been conducted but are still limited to
certain materials. Therefore, it is necessary to develop problem-solving problems of mathematics for
other materials.

Besides, studies on the development of test instruments assessment of problem-solving skills are
carried out on two levels of education. First, in the first or JUNIOR secondary education level, such
as the development of problem-solving ability test to material & function, straight-line equation,
system Linear equation two Variable, circle, Pythagoras, and build flat side chamber (Sinaga, 2016).
Second. in upper or high school levels, such as the development of test problem solving for function
material (Ferdianto, Fadiyah, & Sunawan. 2019). These two trends seemed to lack the development
of tesfpinstruments of mathematical problem-solving skills at the elementary and higher education
level. The development of problem-solving test instruments in the higher education level is also
needed. Widjajanti explained that the obstacles faced by a lecturer in developing mathematical
problem-solving skills of candidates for mathematics teachers include choosing the appropriate
problem to guide the lecture (Widjajanti, 2009).

The research seeks toggomplement the shortcomings of the study on the development of test
instruments t@t measure problem-solving skills in students. Therefore, the purpose of this research
is to develop 3 test instrument that can measure the ability to solve math problems to prospective
teachers in elementary school. The test instrument developed is an instrument that has a good quality
that is stated to be valid, reliable, has a good difficulty level, and can distinguish the students ' ability
in solving mathematical problems.

II. METHOD

This research is a Tesearch and development that adopts the 4D (four D Model) development,
model. Model 4D includes four stages namely the definition stage (define), the design level, the
development stage, and the spread (disseminate). The 4D development Model used in the study was
modified to 3-D without the deployment stage.

The defining stage (define) is a stage that defines the requirements in the manufacture of
assessment instruments. The activities undertaken in this stage are the analysis of student learning
results, mathematical learning process analysis. and analysis of the mathematical test instruments
used in the PGMI Prodi in the city of Metro Lampung.

The design phase aims to design the assessment instruments of good problem-solving sl%s
according to the criteria and rules of manufacture. The activities undertaken at this stage are to
develop a test instrument that refers to thgindicator of access to mathematics, problem-solving
indicators, and criteria for problem-solving. The indicators of the problem-solving skills referred to
in this research are the ability of students to understand the problem, make a plan of completion,
perform settlement, and re-examine (K. E. Lestari & Yudhanegara, 2017; NCTM, 2000).

The developing stage aims to gegperate a draft test instrument assessment of a valid problem-
solving ability. Activities conducted at this stage include the validation of assessment instruments
by experts who followed by revisions and trials of problems solving the problem to students. The
test results are used to measure the validity, reliability, difficulty level, and the varying power of
grain items developed.
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This research data includes%ualitative and quantitative data. Qualitative data in the form of
advice or input from experts related to the validity of the test instruments, while quantitative data
includes the validation results of test instruments and test re%ﬁs of instruments on students of study
program PGMI IAIN Metro Lampung Indonesia. The “tata collgction techniques used are
questionnaires and tests. Questionnajges are used to obtain qualitative®data in the form of feedback
from experts and quantitative data@ the form of validation of the test instrument. The poll
measures the suitability for items with 1) Learning achievement indicator, 2) problem-solving
indicator, 3) criterion problem solving, 4) good and correct Indonesian grammar, and 5) correct
answer/completion. Further tests are used to obtain the data on the result of problem-solving skills
(instrument test results).

Qualitative data is analyzed in a simple qualitative descriptive, while data relating to the
validation of test instruments are analyzed using the CVR (Content Validity Ratio) formula
(Susetyo, 2015). The wvalidity and reliability of item grain items are calculated by using the
Cronbach Alpha formula. The difficulty level of test grain is calculated by dividing the number of
scores of students that answer correctly with the student number, and the difference in the rate of
the test is calculated from the result of reduction of the difficulty level of an upper group with a
lower group difficulty level (Bagiyono, 2017).

III. RESULT

The results of the research and development of test instruments are described according to the
following phases.

3.1. Define

Preliminary study results in the study included mathematical learning results, a description of the
process of learning mathematics, and the description of test instruments of mathematics learning
results used in the PGMI in the city of Lampung.

Math Learning results illustrate students ' ability to master concepts, procedures, and solve
maghematical problems. Data of learning Mathematics is obtained through the test and observation
of the learning process. Based on the results of the tests that have been conducted showed that
students generally have difficulties in resolving non-routine mathematical problems. To strengthen
the results of the observation was conducted a test to 10 studepgs PGMI who have taken the
mathematics course. The test is a question of a non-routine story oﬁmblem—scﬂving. Based on the
results the test is known to have 30% of stuggnts due and 70% of students are not complete. Data
shows that most or 70% of students have poor mathematical problem-solving skills.

Based on the results of observations during the lecture process shows that the practice of
problem-solving still a little. This is because in general, the books or materials of mathematics used
very little to give sample problem-solving. The pmblem%at are contained in mathematics books or
materials are more routine mathematics. This situation is one of the factors that affect students ' low
problem-solving skills. It is, therefore, necessary for the developmepf of teaching materials and test
instruments that can measure problem-solving skills in students. This research focused ongthe
development of the instrument test problem-solving. The results of thg development of the Test
instruments can be used to measure and train problem-solving skills, To improve the ability of
mathematical problem solving for students.

3.2. Design

The product design phase includes designing the problem-solving test instruments by the criteria
for problem-solving. The problem indicators problem solving developed in this study are: 1) mind-
challenged (challenging). 2) not automatically known how to solve it (non-routine), and 3) allows

there is a variation of completion. Products or troubleshooting tests that have been compiled are then
validated by experts.

3.3. Develop %
The results of the development of test instruments include the results of the validation of
assessment instruments by experts who followed by revisions and trials of problems solving a
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the different power-related problems solving developed.

2.1.1. Validation result of expert test instruments

The process of instrument validation by experts is twice the wvalidation of the 1st and 2nd
instruments. Validation or assessment of the test problem-solving skills by the expert based on 1) the
conformity of the problems with the achievement indicators, 2) the conformity of items with the
indicator of problem-solving capabilities, 3) The conformity of grain problems with the criteria
problem solving, 4) Alternative truths of answers The result of the validation/assessment of the
expert was analyzed quantitatively and qualitative descriptive. Quantitative data analysis using a
Content Validity Ratio (CVR) formula. Based on the validation result of the test instrument obtained

the following data:

Table 1. Test instrument Validation Result Troubleshooting ( Ist validation)

Expert Assessment Results

N;:?H?:I%xpert Expert Expert Eﬁert Expert Expert Amtoun I{n:if;s Assessment Results
1 B 3 5 6
1 0.8 l | | 1 l 5.8 0.933 Valid/worthy of use
2 1 1 | | 1 1 6 1 Valid/worthy of use
3 0.8 0.8 | l 1 l 5.6 0.867 Valid/worthy of use
4 0.8 1 | | 1 1 5.8 0.933 Valid/worthy of use
5 0.8 1 | | 1 1 5.8 0.933 WValid/worthy of use
6 0 1 | | 1 1 5 0.667 WValid/worthy of use
7 0 1 | | 1 1 5 0.667 WValid/worthy of use
8 0 1 | 1 1 1 5 0.667 Valid/worthy of use
9 0 1 | 1 1 1 5 0.667 WValid/worthy of use
10 0 l | | 1 1 5 0.667 Valid/worthy of use

Table 1. above shows that the Content Validity Ratio Index (CVR) each item is greater than 0.5.
Thigindicates that all item items are valid or eligible to be used. Thus the test is considered wvalid
d@an be used to measure mathematical problem-solving skills.

Although quantitative data analysis results suggest that the ten items above are considered valid
but there are some suggestions or feedback from experts to correct the problem. As for some advice

an

from experts related assessment Test instruments problem solving the following:

Table 2. Expert advice/expert to repair Item question

Question

Comments or suggestions for improvement from experts

. Conclusion
item
1 Item number 1 is fixed to a more challenging question (Expert A question worthy
1), questions do not make points (expert 1, expert 2) of use with
revisions
2 Item number 2 is gpod and challenging, according to Criterion Problem worthy of
Question solving (Expert 1, expert 2, expert 3, expert 4, expert 5, Use
expert 6)
3 em number 3 is often present and less challenging (expert 1, Problem worthy of
expert 2, expert 3, expert 4), can be used if the number is made use with revisions
larger to be more complex (expert 1, expert 2. expert 4)
4 Items about number 4 are often and less challenging (expert 1. Problem worthy of
expert 4), can be replaced with question number 8 (Expert 3) use with revisions
5 Problem worthy of

Item question number 5 is less challenging. Editorial sentences

and questions about number 5 are fixed as advised to become
more challenging question solving for students (expert 1)

use with revisions
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Expert suggestions or comments as in Table 2. above are assigned a matter of number 1 to 5.
Next, to question numbers 6, 7, 9, and 10 there are no comments or suggestions of improvements
from experts. It is because in general, the validator argues that concerning the allocation of time and
difficulty types of problem-solving questions, it is recommended that the number of 10 items
prepared is reduced. In addition to reducing the number of questions, it is suggested that it is made
more challenging and has a higher level of difficulty adapted to the student's intellectual level. Here
are examples of items that are corrected according to expert advice, which is more challenging for
students, how the solution is not known automatically and has several alternative solutions.

Item number 1 before validating Item number 1 after validating

In elementary school level science competition In elementary  school level science
activities have a rating rule that the correct answer competition activities have a rating rule that
1s given a value of 4, the wrong answer 1s given a correct answers are given a value of 4,
value of -2, and does not answer given a value of wrong answers are given a value of -2, and
-1. The total number of questions 1s 60. do not answer given a value of -1. The total
a. What 1s the highest score that can be ::) number of questions 1s 60. If Adit does not

obtamed? answer 14 questions and there are several
b. What is the lowest value that can be questions that are answered incorrectly, Adit

obtamed? gets a score of |11, then what 15 the
¢.  What value does Adit get if he can answer 37 maximum number of questions successfully

questions correctly and 9 questions not answered by Adut?

answered?

Figure 1. Sample Item question number 1 before and after validated

Figure 1. shows item change number | before validated and after revised. According to experts
that the initial condition of item number 1 is not challenging and completion can be known in
advance. Therefore, item number 1 should be changed to be more challenging so it can be
categorized into problem-solving. Improvements can be initiated by changing the word editor and
eliminating points on the item. In the question item number 1 (before validated) asked is the final
value obtained by Adit, and the number of questions that are correct and answered incorrectly is
known. The information will make the student answer the questions directly or the completion can
be found easily. In contrast, the item (revision result) asked is the numbers that make up the final
value obtained by Adit is 111. To answer the question, the student must specify several different
numbers so that if they are aggregated and adjusted to the information about generating a value of
111. Furthermore, students can also use different settlement strategies, such as retry and test
strategies table-making strategies, making pictures, and others.

%ased on the results of the first validation of the problem-solving test it can be decided that the
problem solving that will be used as many as 5 items, about number 1. 2, 3, 4, and 5 that have been
fixed according to expert advice. After all five items were corrected according to expert advice, a
second validity test was conducted on the five points. This is done to get a decision on whether the
problem that has been correctegpis considered valid by all experts. The second wvalidation result
related to the troubleshooting test can be seen in Table 3.

Table 2. Test result validation Instrument problem Solving (2nd validation)

Question Validator Rating Indeks
item Amount . Assessment Results
1 2 3 4 5 6 CVR
1 1 1 | 1 1 1 6 | Valid/worthy of use
2 1 1 | 1 1 1 6 | Valid/worthy of use
3 1 1 | 1 1 1 6 | Valid/worthy of use
4 1 1 | 1 1 1 6 | Valid/worthy of use
5 1 1 1 1 1 1 6 | Valid/worthy of use
ISSN: 2005-4238 IJAST 1487
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The result of the 2nd validation described in Table .3 above shows that all of the question items
of numbers 1, 2, 3, 4, and 5 are considered valid or well-used. Besides, all the validators assgss the
five items according to the indicator of problem-solving problems without any suggestions. Thus,
the developed test instrument can be declared valid according to the mathematics education experts
to measure mathematical problem-solving skills.

2.1.2. Trial results

At the stage of development, the instrument tested to 30 students. The test results are analyzed
for the validity, reliability, difficulty level, and the varving power of grain items.

2.1.2.1. Validity and reliability test results

A good test instrument must meet the characteristics of a good test of walidity. reliability,
objectivity, and practicality (Purwanto, 2006). Of the four characteristics, at least two characteristics
e considered very important and often made the basis of determining the reliability of a test of
@;lidit}' reliability (Raya, 2016). The wvalidigy and reliability of the test instruments are
calculated using the Cronbach Alpha formula. The Tesults of the validity and reliability test of the
test instrument are as follows:

Table 3. Validity Test Output wi’rlgPSS

Scale Mean Corrected Item- Squared Cronbach's

if Item Scale Variance Total Multiple Alpha if Item

Deleted if Item Deleted Correlation Correlation Deleted
Item 1 21.00 53.724 0.867 0.763 0.927
Item 2 21.43 532.944 0.839 0.738 0.932
Item 3 20.40 49.352 0.811 0.679 0.943
Item 4 21.37 34.447 0.890 0.798 0.924
Item 5 21.80 56.234 0.875 0.778 0.928

The value of grrected item-total Correlation m@'able 4. above shows the validity value of the
problem item and Cronbach's Alpha if Item Deleted shows the reliability value of the problem item.
To find out if the item is valid and reliable, it should be compared to r tabel. Ope tabel can be seen
for degrees of freedom or DF = 28 and the probability 0.05 is 0.374. After the value of Corrected
item-total Correlation with the value, r tabel indicates that all Correlation Item Corrected values for
items of item number 1, 2, 3. 4, and 5 are larger than 0.374. This means that the numbers 1, 2. 3, 4,
and 5 items are valid.

The next value ct%mnbach's Alpha if Item Deleted is also greater than the r tabel value of
0.374. It shows that all the items of the problem are the numbers 143, 3. 4, and 5 are reliable. To
know the reliability of the tests as a whole can be done by r:omparinﬁe valu Cronbach's Alpha
Based on Standardized Items with r tabel of 0.374. In table 5 can be seen the value of Cronbach's
Alpha Based on Standardized Items greater than r tabel or 0.948 = 0.374. It shows that overall the
test instrument developed is reliable.

Table 4. Reliability Test Output with SPSS

Q‘mnback 's Alpha Cronbach's Alpha Based on Standardized Items N of Items

0.944 0.948 5

%ased on the results of the validity and reliability test, the above describes that the test instrument

developed is proven to be valid and reliable, either in whole or every item of matter. This results in
explaining that item items of numbers 1, 2, 3, 4, and 5 can measure the ability to accurately solve
students ' math problems.
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2.1.2.2. Difficulty level and different power

A good instrument is also determined by theq'avel of difficulty and differentiation of each item
items. Analysis of the difficulty level of the item is to examine item items in question from the
difficulty side, so that items can be obtained which is a matter of easy, moderate, and difficult. Items
must also be able to distinguish the clever students from less clever students. The distinguishable
power of an item can be known by looking at a large number of item discrimination indexes. Based
on the test result of difficulty level and differentiation power obtained the following data:

Table 5. Difficulty level test result and differentiator power

Difficulty level test Result Differentiator Power Test Results
. . Idea
Qu.estm Number 1  Difficulty ., . Average Average Daya .. . Conclusion
n item of correct *  Criteria . Criteria
cor level upscale Lower class Beda
ANSWers

| 165 10 0.55 Medium  7.78 4.00 0.38 Medium Used

2 152 10 0.51 Medium  7.33 3.44 0.39 Medium Used

3 183 10 0.61 Medium 9.11 4.33 0.48  High Used

4 154 10 0.51 Medium  7.22 3.78 0.34 Medium Used

5 141 10 0.47 Medium  6.67 3.78 0.29 Medium Used

In Table 6. above, it is obvious that all item itepgs have difficulty level with "medium" criteria.
This is very good because a good item problem is lﬁle items are not too difficult and also not very
easy (Murl Yusuf, 2045). Therefore, from the aspect of difficulty level can be explained that the test
instrument developedcan be used to measure the ability of problem-solving mathematics.

Further from the differentiator power test results can be seen that items number 1. 2, 4, and 5
have moderate criteria. and item number 3 has high criteria. The criteria are that a matter of item is
enough to distinguish students who are good at less clever students. High criteria mean those item
items are good or can distinguish clever students with less clever students. Therefore, from the
distiggguishing aspect of the power item can be explained that the test instrument developed can be
used to distinguish students who have good problem-solving skills and the less good.

IV. DISCUSSION

Based on the research results outlined above can be analyzed into several points. First, this
research is backed by the need for math learning about test instruments capable of measuring the
ability to solve mathematical problems. Because preliminary study results showed that the test
instruments that have been used have more measured the low level of ability. However, problem-
solving capability is one of the competencies that will be achieved in the elementary/MI
Mathematics course. Therefore, instruments that can measure and assess problem-solving
capabilities.

Secondly, the process of the development of test instruments begins with creating a test
instrument design. The test instruments on this research are designed by the indicators of
mathematical learning access, problem-solving indicators, criteria for problem-solving, rules of
good and correct Indonesian grammar, and preparing alternatives to correct answers/solutions. The
basic test preparation is the result of reviewing the problem-solving variables and drafting an
assessment instrument. Thus, in theory, the test instrument developed can be determined to be valid
to fulfill the validity of content validity and the validity of the construction (construct validity). A
test is said to have the wvalidity of the contents when it can measure the competencies that are
developed g with their indicators and learning materials (Widovoko. 2012). The validity of the
construction refers to the extent to which an instrument measures the concept of a theory that is the
preparation of the instrument (Widoyoko, 2012).

Thirdly, to prove if the test instrument is valid both in content and construction, then the validity
test is carried out by the experts (expert judgment). Based on expert assessment results shows that
all item items developed are valid. The process of validation of test instruments assessed by six
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experts and performed 2 times indicates that the test instrument assessment of this mathematical
pmblem—salvﬁ ability is valid and reliable. Thus, in theory, the test instrument developed is valid
by experts andCan be used to assess or measure the ability of mathematical problem-solving.

Fourth, the test result test instrument is usedq'a determine the validity of the test item. The
ralidity of item items is very important because if there is an invalid item. it will reduce the ovggall
Qﬂlidit}' of the instrument. The result of the instrument is to show that @ item items of matter Le.
number 1, 2, 3, 4, and 5 are considered valid and reliable. Thus, from theTesults of the validation of
the test instruments shows that the question of number 1. 2, 3. 4, and 5 is valid and reliable either in
theory (expert judgment) or whole or item items.

Grgin quality is also determined by the difficulty level and differentiation power of each item
i‘rems]%ased on the test results shows that all item items have difficulty levels with moderate or very
good criteria. As seen from the differentiation power aspect indicates that the test instrument
developed indicates that items number 1, 2. 4, and 5 have moderate criteria, and item number 3 has
high criteria. The criteria meant that item items could distinguish good students with less clever
students. Therefore, the ect of distinguishing power can be explained that the test instruments
developed can distinguish*Students who have good problem-solving skills and who are not good.

The important findings of the products produced in this research are five essay problems capable
of measuring problem-solving skills. Problem essay has the potential to measure student
performance comprehensively (Srihari et al., 2008). The novelty of the five problem problems
solving this is challenging the students to complete, having a solution that has not been known
before, and has some alternative solutions. Product problem Solving can also be used to help
educators implement troubleshooting learning.

Solving mathematic ﬁm‘oblems is a complex cognitive activity that involves several processes and
strategies. From the Tesults of the analysis of the answer/resolution of problem-solving shows
several factors that affect the success of students solve problems solving a problem that is the
ability to understand the problem and do calculations. It is in line with Fung DKK's research results
that reading and calculating gkills have a direct effect on the accuracy of problem-solving (Fung,
Swanson., & Orosco, 2014). Lack of linguistic, strategic, and procedural knowledge is the main
source of mistakes experienced by students in solving mathematical problems (Cardelle-Elawar,
1992). These findings can be used as an evaluation material to design more effective
troubleshooting learning.

Scenario is of three squares of instructive grounds. State any client john of type training needs to
utilize the administrations gave by universal processing than he need to initially enroll himself with
the server through the organization. State after enlistment client is furnished with a novel client id
and introductory trust estimation of level 3. He is presently permitted to utilize all the typical
administrations and paid administrations gave by the specialist organization. State following a half
year his legitimate access proportion is 1:3 than his trust level will be decreased to level 2 as it
ought to be among ‘> and 4/5 and on the off chance that his lawful access proportion is 4:5, at that
point his trust level will be moved to level 4. Right now trust level will fluctuates as per the lawful
gets to he have made in most recent a half year. His most recent trust level will be utilized to give
him approval to the utilization of different administrations. As indicated by the most recent trust
level he will be approved to next degree of services.

V. CONCLUSION

This research resulted in a test instrument capable of measuring mathematical problem-solving
skills for ¢dqss teacher candidates in elementary school. The test instrument produced as many as
five items i1n the form of essay problems. The results of the validation show that the problem
belongs to the category of problem-solving which has challenging nature, indirect resolution, and
some correct workaround alternatives. The test results also show that the test instrument developed
is an instrument that is of good quality, meaning it has been declared valid and reliable, has an
excellent level of difficulty, and can distinguish the students ' ability in Solve Math problems.

Preliminary study results show that problem-solving is very limited. Though it takes variations of
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the question that can assess high-level thinking skills such as%mblem—snlving. Theggfore, the
products of this research result can be used to assess problem-solving capabilities. Also, problem-
solving can be used in mathematics learning to practice students ' ability to solve non-routine
problems.
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