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Abstract. The assessment tools must be developed to measure the competencies in 21st century
skills, such as critical thinking and problem-solving. Critical thinking is seen as a prerequisite for
problem-solving abilities. Therefore, this study aims to produce critical thinking test with problem-
solving context on the salt hydrolysis material, also measure students’ mastery of the critical
thinkings sub-indicators and problem-solving indicators. The research method used the development
and validation. Participants involved in the test were 42 students of class XI who had studied salt
hydrolysis at a high school in Bandung. The product from this research is critical thinking skills test
instrument in the context of problem-solving as many as 10 multiple choice with an open reason on
the salt hydrolysis material. Based on results of test quality, the developed test has good and decent
criteria. The instruments declared valid based on the content validity at the CVR value and the
empirical validity on Pearson's product-moment correlation coefficient, and reliable with Cronbach
Alpha value of 0.823. Criteria for empirical validity and reliability test as a whole are included in high
and very high. The results analysis quality of the items as a whole have medium difficulty level, very
good distinguishing power, and good distractor effectiveness. The results of level student mastery in
the critical thinkings sub-indicators and problem-solving indicators that are most mastered are to
express problems and mention facts related to the problems. Meanwhile, the least mastered are
drawing conclusions according to facts and checking the feasibility of the solutions made.
Keywords: Critical thinking skills, Problem-solving, Salt hydrolysis, Test Development.

Introduction

The competencies of students and graduates that have to be achieved according to
21st century skills identified by US-based Partnership for 21st Century Skills are critical
thinking skills, creative thinking skills, communication skills, and collaboration skills
(Zubaidah, 2018). These thinking skills that students need to develop are included in higher
order thinking skills (HOTS). Moreover, HOTS-oriented learning is a program developed by
the Ministry of Education and Culture through the Directorate General of Teachers and
Education Personnel (Ditjen GTK) in an effort to improve the quality of learning and the
quality of graduates. This program was developed following the policy direction of the
Ministry of Education and Culture which in 2018 also has been integrated as Strengthening
Character Education and learning oriented towards Higher Order Thinking Skills (HOTS)
(Ariyana, et al., 2018).

There are four types of higher-order thinking, there are critical thinking, creative
thinking, problem solving, and decision making (Tawil & Liliasari, 2013). Problem solving
is closely related to critical thinking. Problem-solving skills require the ability to think
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critically in exploring various alternative ways or solutions, as well as providing problematic
situations that trigger the development of students' critical thinking potential. This
similarity needs to be explored as a basis for developing these two capabilities (Cahyono,
2015). One way to develop and train these skills is to develop instrument test that can
measure critical thinking skills and problem solving (Ningsih, et al., 2018).

Assessment is one item that must continue to develop to measure the real conditions
of all national students in a valid and reliable (Khotimah, 2019). As constructive alignment
suggests, good teaching requires assessment which effectively assesses the outcomes an
educator wants students to be able to demonstrate. Traditional methods of assessment,
such as summative examinations and the outputs from expository laboratories, such as
reports, are limited in their ability to evaluate students’ critical thinking skills (Danczak,
2018). Currently, the assessment of critical thinking skills and problem solving was done
separately (Sadhu & Laksono, 2018). Thus, an integrated instrument needs to be
developed that aim to assess critical thinking skills and problem solving in a single test
only. To determine the level of student success in developing critical thinking and problem
solving, an evaluation tool is needed that can measure this ability (Kartimi, et al., 2012).
The test questions that are made must require answers to the results of critical thinking in
problem solving, so it is very good to use in the form of essay, because it can train students
to formulate answers from the results of their own thoughts and demand various methods
of solving and answers (Rosbiono, 2007). An open reasoned multiple choice test is a
multiple choice test accompanied by reasons so that students must write down the reasons
for the answers they choose (Suwarto, 2012). Threfore, the open reasoned multiple choice
test type is more suitable to be used to measure students' critical thinking skills in the
context of problem solving.

Tests to measure critical thinking skills are usually very much needed in science, such
as in chemistry subjects (Yuanita & Yuniarita, 2018). Salt hydrolysis is a chemical subject
that contains concepts related to everyday events (Dina, et al., 2015) and requires critical
thinking skills for problem solving (Nurfitriana, et al., 2018).

In the salt hydrolysis material, students will study the properties of the salt solution,
the concept of hydrolysis, and calculate the pH value of the salt solution. The material of
salt hydrolysis has a concept that is not enough to memorize, but there are concepts that
need to be observed through practicum and discussion in groups. In the hydrolysis material
there are also calculations, so students must first understand the concept in order to be
able to apply the calculation formula (Arini & Saputro, 2017).

Based on the above problems, this study was conducted to produce a critical thinking
skill test instrument with a problem solving context (HOTS) on salt hydrolysis material that
meets the eligibility criteria for a test, and is expected to be used as an alternative
evaluation tool to determine students' mastery of sub-indicators of critical thinking skills
and problem solving indicators.

The development carried out is developing the type of critical thinking skills in the
context of problem solving in the salt hydrolysis material. The indicator is developed to
become a slice indicator between the sub indicators of critical thinking skills that are
appropriate and relevant to the problem solving indicators, so it is expected that the test
instrument can measure critical thinking skills and problem solving. The test developed for
critical thinking skills in the context of problem solving is in the form of an open reasoned
multiple choice test. The item questions developed in this study were based on the critical
thinking skills sub-indicators of Ennis 1985, as many as 6 sub indicators were selected and
problem solving indicators Mourtos, Okamoto, & Rhee 2004, as many as 7 indicators were
selected.
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Methods

This research method refers to the development and validation method according to
Adams & Wieman in 2010. Broadly, this method consists of: 1) the development stage and
2) the validation and testing phase.

Participants in this study were high school students who had studied salt hydrolysis
at a high school in Bandung. Two classes were chosen to be given a critical thinking skill
test with the context of the problem solving, in class XI MIPA 3 as many as 20 students as
trial 1 and class XI MIPA 4 as many as 22 students as trial 2.

In this study, two research instruments were used, they are the test instrument
validation sheet and the test items for critical thinking skills with the context of problem
solving on the salt hydrolysis material as many as 10 multiple choice with an open reasons.
The test instrument validation sheet is used to obtain an assessment from the validator
regarding the validity of the content, in terms of the content of the test instrument being
developed. The validators involved were 7 experts in the field of education and/or
chemistry, 4 lecturers of chemistry education and 3 chemistry teachers. Meanwhile, the
instrument test were used to obtain student score data from the results of the two trials
which processed to determine the empirical validity, reliability, difficulty level,
differentiation power, and distractor effectiveness.

The data collection technique was carried out at the validation stage and at the trial
stage. The data collection technique at the validation stage uses a test instrument
validation sheet. Accomplish by a validator of 7 experts in the field of education and/or
chemistry to determine the validity of the content of the test instrument. The content
validity is determined by the experts to consider the "content" aspect of the test instrument
being developed. Calculated using CVR (Content Validity Ratio) (Wilson, et al., 2012).

n N

e—

CVR = 57 (1)
2

Remark:

CVR : content validity ratio

Ne : the number of respondents who stated Yes

N : number of respondents

The data collection technique at the trial stage uses a test items for critical thinking
skills with the context of problem solving on the salt hydrolysis material. The data obtained
from the results of trials with students as many as two trials. The data processing technique
at this stage aims to measure the feasibility of the test instrument. The data were
processed regarding empirical validity, reliability, difficulty level, differentiation power,
distractor effectiveness, and analysis mastery level of sub indicator of critical thinking skills
and indicator of problem solving.

Internal validity (empirical validity) can be seen from the results of the correlation
coefficient between the item scores and the total test scores. The calculation is done using
Pearson's Product Moment correlation technique with data processing using the IBM SPSS
Statistics 22 program (Arikunto, 2003).

Processing and analysis of the reliability test was carried out with the IBM SPSS
Statistic 22 program and then the correlation coefficient of reliability was known, using the
Cronbach Alpha method. A test is said to be reliable if it has a Cronbach Alpha value greater
than 0.60 (Ghozali, 2009).

The level of difficulty of a test item is determined by dividing the number of items
correctly answered by the number of respondents. Therefore, the item difficulty level (p)
= the proportion of correct answers. The formula for calculating the level of difficulty is as
follows (Susetyo, 2015).

Pi = % (2)
Remark:
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Pi : the difficulty level of the i th test item
fi : participants who answered correctly
M : number of participants

The differentiation power (D) of test items is the ability of how much a test item can
distinguish (discriminate) between high-ability test participants and low-ability test
participants. The differentiation power is indicated by a discrimination index number
abbreviated as D. The following formula determines the differentiation power (Susetyo,
2015).

fri
D= (3)
Remark:
D : differentiation power
fri : the frequency with which the i th test item answered correctly for the high group
fri : the frequency which the i th test item answered correctly for the low group

Distractor analysis aims to find out which options are not functioning properly.
distractor analysis is carried out because each distractor must really function as a
distractor, in the sense of attracting the attention of students who do not master the subject
matter related to the subject of the test (Firman, 2013). Distractor that classified as
function properly is minimum has proportion 5%. One way of calculating to check the
functioning of a distractor is through the calculation of the percentage proportion using the
following formula (Susetyo, 2015).

pxi = 2 x 100% (4)
Remark:

pxi : the proportion of each answer choice

fxi : the frequency of each choice of answers to a test item

M : humber of respondents

To determine the percentage value of the critical thinking skills sub indicator
mastery and problem solving indicators, can obtain through their scores test. The
percentage value is obtained using the following formula (Purwanto, 2006).

Percentage = % x100% (5)
Remark:

R : student scores from each indicator
SM : the maximum score of each indicator

Results and Discussion

In this developed test instrument, the sub-indicators of critical thinking-Ennis 1985
are used, were (1) express problems, (2) identify/formulate criteria to consider, (3)
considering the use of appropriate procedures, (4) choose the criteria for considering
possible solutions, (5) involves little prediction, and (6) draw conclusions according to facts.

Meanwhile, seven indicators of problem solving by Mourtos et al., 2004 are used,
were (1) mention facts related to the problem, (2) define a concept or category, (3) check
out previous solutions to solve the problem, (4) choose theories, principles, and approaches
to solving related problems, (5) estimate the results that will be obtained through the
solutions that have been made, (6) Check the feasibility of the solutions created, and (7)
determine information/data related to the problem given.

Compilation of test instruments from predetermined the framework of question test,
there were from 10 indicators of slice results from sub indicators of critical thinking skills
Ennis 1985 and indicators of problem solving Mourtos, et al., 2004, then made 10 multiple
choice questions with open reasons. The questions are arranged according to problem
solving steps for each given discourse of the problem. The 10 questions are divided into 3
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texts (discourse) on the problems raised, the first text for items number 1 to 5, the second
text for items number 6 to 7, and the third text for item number 8 to 10. After the
preparation of the instrument, validation was carried out to test the content validity.

The contents validity of the test instrument was obtained from the consideration of 7
validators. 10 items were validated and there were 3 texts also validated. There are four
aspects of validation, three aspects for item validation and one aspect for text validation.
The aspects that were validated on the items were the suitability of the text with the items,
the suitability of the indicators with the items, and the suitability of the answers to the
reasons with the rubric. Meanwhile, the validated aspect of the text is the suitability of the
accuracy of the text content. Following are the CVR results for each item and text on each
aspect of the validation.

Table 1. Results of the validity of the item questions content.

The suitability of the

The suitability of the text The suitability of the answers to the reasons
with the items indicators with the items . .
No with the rubric Avrg.
' Validator Validator Validator CVR
that states CVR Rmk. that states CVR Rmk. that states CVR Rmk.
value value value
Yes No Yes No Yes No
1 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
2 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
3 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
4 7 0 1,00 Valid 6 1 0,71 Valid 7 0 1,00 Vvalid 0,91
5 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
6 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
7 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
8 7 0 1,00 Valid 6 1 0,71 Valid 7 0 1,00 Vvalid 0,91
9 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00
10 7 0 1,00 Valid 7 0 1,00 Valid 7 0 1,00 Vvalid 1,00

Table 2. Results of the validity of text content.

The suitability of the accuracy of the text content

Text Validator that states CVR
Rmk.

Yes No value
1 7 0 1,00 Valid
7 0 1,00 Valid
3 7 0 1,00 Valid

The minimum value of CVR for 7 validators with a significance level of a one-sided
test of 0.05, is 0.622. If the CVR value is higher or equal to the minimum CVR value, then
the item is valid (accepted), whereas if the CVR value is below the minimum CVR value
then the item is invalid (rejected) (Wilson et al., 2012). Based on the results validation of
the items and text, all CVR values have a value of >0.622 so that they are declared valid,
item and text accepted. Of the 10 validated items, eight items had a CVR = 1 and two
items had a CVR = 0.71. Meanwhile, the results of the validation on the text are all those
with a CVR = 1. Based on the results of the validity value from the validation test to the
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expert, it can be said that all items and text are declared valid (accepted) and can be used
for trial 1.

Quality Analysis of Test Instrument from Trial 1

Trial 1 was carried out after the test instrument was revised according to the
suggestions contained in the validation results from the validators. The results of the
students' scores were then analyzed to determine the quality of the test, there were
empirical validity, reliability, difficulty level, differentiation power, and distractor
effectiveness. The following table shows the results of test instrument quality of trial 1.

Table 3. Results of test instrument quality from trial 1.

Differentiation

No. Empirical validity Reliability Difficulty level power eflfjéztirjg:\%rss
Value Criteria Value Criteria Value Criteria
0,64 High 0,75 Easy 0,63 Good Bad (1)
0,67  High 0,55 Medium 0,80 gg?('j Bad (2)
: ; Very
0,57 Medium 0,65 Medium 0,83 good Good (4)
0,86  Very high 0,55 Medium 1,00 ‘&Y Bad (1)
0,855 good
0,70  High Reliable 0,65 Medium 0,83 Vgg‘('j Good (4)
(Very high \g/er
0,62  High reliability 0,65 Medium 0,71 oo‘é Good (4)
criteria) 8/er
0,49  Medium 0,30 Medium 0,75 Y Bad (1)
good
0,89  Very high 0,35 Medium 1,00 \g’gg‘(’j Good (4)
0,54  Medium 0,15 Hard 1,00 \g’gg‘é Good (4)
10 0,60 Medium 0,50 Medium 0,67 Good Bad (1)

The empirical validity determined in this study is the internal validity seen from the
results of the correlation coefficient between the item score and the total test score, which
is intended to determine how far the test being developed can measure what is being
measured. The results of the empirical validity analysis in trial 1 showed that all items were
declared valid. The analysis was obtained by comparing the Pearson correlation (r count)
with r 5% significance table, that is, the items were declared valid if r count> r table
(Sudarmanto, 2005). In the first trial followed by 20 test participants, the value of r table
of 5% significance was 0,44. Based on empirical validity criteria of Arikunto 2003, there
are two items that have very high validity criteria (4 and 8), four items with high validity
criteria (1, 2, 5, and 6), and four items with medium criteria (3, 7, 9, and 10). These results
mean that all the items can measure what is being measured or declared empirically valid.

The reliability value of the test was calculated using the IBM SPSS Statistics 22
application and using the Cronbach Alpha coefficient, to determine the degree of
consistency of the test. The value of the test reliability coefficient in trial 1 is 0.855 which
is said to be reliable because it is >0.60 (Ghozali, 2009). Based on the interpretation of
the reliability value according to Jacob & Chase 1992, the reliability value obtained in trial
1 is included in the very high reliability criteria.
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The level of difficulty analysis is carried out to determine the degree of difficulty of
an item. The items are said to be good if they have a balanced (proportional) level of
difficulty (Sukardi, 2009). The results of the difficulty level test of ten items, one item
included in the easy criteria (1), eight items included in the medium criteria (2, 3, 4, 5, 6,
7, 8, and 10), and one item included in the difficult criteria (9). The average value of the
difficulty level on all items from the results of trial 1 was 0.51 which was included in the
medium criteria. The proportion of difficulty level of a good test is 30% easy, 40% medium,
and 30% difficult (Sukardi, 2009), judging from the proportion of the difficulty level of the
items in trial 1, the criteria for the items were said to be quite good.

Diffetention power analysis on test items is carried out to determine how much test
items can distinguish between high-skilled test takers and low-ability test takers. (Susetyo,
2015). Before analyzing the differention power of the test instruments, students were
grouped into high, medium, and low groups as seen from the results of the multiple choice
test scores. The group division of students is 27% of the high group (which has the highest
test score), 27% of the low group (which has the lowest test score), and the remaining
46% belongs to the medium group (Susetyo, 2015). The results analysis of the differention
power of the items obtained that eight items had excellent differention power (2, 3, 4, 5,
6, 7, 8, and 9) and as many as two items had quite good differention power (1 and 10).
Based on the interpretation of differention power criteria of the items according to Susetyo
2015, the average differention power of all test items was 0.82 which included in the very
good criteria.

Analysis of the distractor or confounder in multiple choices is to find out whether all
possible answer choices have been selected by the test taker, a distractor can be said to
be good if minimal of 5% is chosen by the test taker (Susetyo, 2015). The results of the
distractor effectiveness analysis from a total of 40 distractors, there were 34 distractors
are included in the good criteria and 6 distractors including the bad criteria contained in
items 1, 2, 4, 7, and 10, so a revision must be carried out then the revision results are
used for trial 2.

Quality Analysis of Test Instrument from Trial 2

Trial 2 was carried out after the instrument was repaired, it was on items that had
bad criteria or were less than the results of data of trial 1. The corrected items were item
number 1, 2, 4, 7, and 10 which based on the results of the distractor effectiveness analysis
there were bad distractors. The following is a table that shows the results of the test quality
data of test instrument in trial 2.

The results of the empirical validity analysis in trial 2 showed that all items were
declared valid. The test participants were 22 students, the value of r table of 5%
significance was 0.43. Based on the validity criteria according to Arikunto 2003, there is
one item with very high criteria (4), three items with high criteria (1, 6, and 8), and six
items with medium criteria (2, 3, 5, 7, 9, and 10). The average of all items was declared
valid with high validity criteria. These results mean that all the items can measure what is
being measured or declared empirically valid.

The reliability value of the second trial test obtained a Cronbach Alpha coefficient of
0.823 which is said to be reliable because it is >0.60 (Ghozali, 2009). Based on the
interpretation of the reliability value according to Jacob & Chase 1992, the reliability value
obtained is included in the very high reliability criteria.
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Table 4. Results of test instrument quality from trial 2.

Differentiation

No. Empirical validity Reliability Difficulty level power fIf)ic;ractor
Value Criteria Value  Criteria  Value Criteria cliectiveness

1 0,66 High 0,77 Easy 0,60 Good Good (4)
Little

2 0,57 Medium 0,14 Hard 0,33 revision Good (4)
or not

3 0,56 Medium Rct)allisazb?e 0,68 Medium 0,56 Good Good (4)

4 0,85 Very high (Very high 0,32 Medium 0,83 Very good Good (4)

5 0,45 Medium reliability 0,68 Medium 0,86 Very good Good (4)

6 0,73 High criteria) 0,41 Medium 1,00 Very good Good (4)

7 0,46 Medium 0,23 Hard 0,67 Good Good (4)

8 0,78 High 0,45 Medium 1,00 Very good Good (4)

9 0,49 Medium 0,27 Medium 1,00 Very good Good (4)

10 0,57 Medium 0,36 Medium 1,00 Very good Good (4)

The results of analysis the difficulty level of ten items, one item included in the easy
criteria, it was item number 1, seven items included in the medium criteria, it was items
number 3, 4, 5, 6, 8, 9, and 10, and two. The items are included in the difficult criteria, it
was items number 2 and 7. The average value of the level of difficulty on all items from
the results of trial 2 was 0.43 which was included in the medium criteria. The proportion of
difficulty level of a good test is 30% easy, 40% medium, and 30% difficult (Sukardi, 2009),
judging from the proportion of the difficulty level of the items in trial 2, the criteria for the
items were said to be quite good.

The results of analysis the differentiation power of the items obtained six items had
very good criteria (4, 5, 6, 8, 9, and 10), three questions had good criteria (1, 3, and 7),
and one question had revised criteria little or not (2). The differentiation power for item
number 2 is 0.33, it can be said that it is included in the good criteria, because the
differentiation power of the item is adequate if it has a D value = 0.25 (Firman, 2013). The
average differentiation power on all test items was 0.78 which was included in the very
good criteria, in other words, the developed critical thinking skills test in the context of
problem solving was able to distinguish the abilities of high-group students and low-group
students well.

The results of the distractor effectiveness analysis of trial 2, all distractors are
included in the good criteria. Therefore, it can be said that the test of critical thinking skills
with problem solving has a criterion for the effectiveness of a well-functioning item
distractor, in the sense of attracting the attention of students who do not master the subject
matter related to the subject of the test.

Analysis Mastery Level of Sub Indicator of Critical Thinking Skills and Indicator of
Problem Solving

Analysis the level mastery of the indicators was carried out from the results of trial
2 because trial 2 was an application trial. In this study, the item indicators were obtained
from the results of the slice between the sub indicators of critical thinking skills Ennis 1985
with the indicators of problem solving Mourtos et al., 2004. The following table shows the
sub indicators critical thinking and problem solving indicators used for item slice indicators
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Table 5. The pair of sub indicator critical thinking and problem solving indicators for slice
indicators of items.

CTS sub indicators Problem solving indicators Items
Express the problems [1] State facts related to the problem [1] 1
Define a concept or category [2] 2and 6
Determine information/data related to

Identify/formulate criteria to

consider [2] the problem given [7] 8
Consider using proper Checking the previous solutions to solve 3
procedures [3] the related problem [3]

Choose theories, principles, and
approaches to solving related problems 4 and 9
[4]
Estimating the results that will be
Involves a little predictions [5] obtained through the solutions that have 5
been made [5]
Draw conclusions according to Checking the feasibility according to the
facts [6] solutions made [6]

Choose criteria for considering
possible solutions [4]

N

Of the 7 pairs selected critical thinking skills (CTS) sub indicators & problem solving
indicators (1 and 1, 2 and 2, 2 and 7, 3 and 3, 4 and 4, 5 and 5, and 6 and 6), a slice
indicator of 10 item indicators was made. Because the item indicators are slice indicators
between the CTS sub-indicators and the problem solving indicators, it is possible to
measure the level of mastery of the CTS sub indicators and problem solving indicators. The
following graph shows the level of student mastery of each pair indicators.

60 -

50 48
43

39

40 -~

32 31

30 28

20 - 17

Mastery level (%)

ldan1 2dan2 2dan7 3dan3 4dan4 5dan5 6 dan 6
CTS sub indicators and problem solving indicators

Sufficient B nsufficient [l Very lack

Figure 1. Graph of mastery level (%) sub indicator of critical thinking skills and indicator
of problem solving for all students on the trial 2.

Based on the graph, the level of mastery in the sufficient criteria according to
Riduwan (2009), there are only two CTS sub indicators and two problem solving indicators.
The two CTS sub indicators and the two problem solving indicators are the CTS 1 sub-
indicator (revealing problems), the CTS 3 sub-indicator (considering the use of proper
procedures), problem solving 1 indicator (stating facts related to the problem), and
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problem solving 3 indicator (checking solutions that have been done to resolve related
problems).

The level of mastery in the insufficient criteria, there are as many as three CTS sub
indicators and four problem solving indicators. There are the CTS sub-indicators: 2, 4, and
5, the problem solving indicators: 4, 5, and 7. The mastery level of the CTS sub-indicators
and problem solving indicators for all students in trial 2 in very lack criteria is found in the
CTS 6 sub-indicator (drawing conclusions according to facts) and problem solving indicator
6 (checking the feasibility of the solutions made). This indicator is found in item 7. The
problem solving aspect of item number 7 is the fifth step, is evaluating, if associated with
critical thinking steps in problem solving according to Facione, this indicator is included in
the step of researching carefully (fifth step) (Facione, 2015). This item requires in-depth
calculation and analysis, and if it is seen from the level of difficulty, this item is included in
the difficult criteria. In these items students are asked to determine the sodium benzoate
content of a beverage brand A so that a conclusion can be drawn whether the drink is safe
for consumption or not.

From the results of analysis the level of critical thinking skills and problem solving
on all students in trial 2, Obtained an average mastery of the CTS sub-indicator and
problem solving indicators by 34% which are included in the poor criteria according to
Riduwan 2009 of students mastery level criteria. This achievement is thought to be due to
the students not having a complete understanding of the material on salt hydrolysis.
Another factor that is the cause is the situation when doing tests online using the Google
Form platform, so filling in the reason column for items that require calculation steps or
writing down reaction equations becomes difficult. This can cause the student's score to be
not optimal.

Conclusion

The findings of this study ascertained that the developed integrated assessment for
the critical thinking instrument test with the context of problem solving on the salt
hydrolysis material has relatively high validity and reliability. The results of the content
validity test on each item were declared valid and the average value of empirical validity
was valid under high criteria. The reliability value of the test was 0.823 which declared
reliable with very high criteria. The instrument test has the proper and good test quality
criteria seen from the results of difficulty level, differentiation power, and effectiveness
distractor. Thus, the researchers believe that the instrument test could be used to assess
critical thinking skills and problem solving of the salt hydrolysis material on high school
students. The mastery of the critical thinking sub-indicator most mastered by students in
the salt hydrolysis material is to reveal problems, and problem solving indicator is
mentioning facts related to problems. Meanwhile, the sub-indicator of critical thinking skills
that are least mastered is drawing conclusions according to facts, and problem solving
indicator is checking the feasibility of the solutions made.
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