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Abstract

This study aims to develop a valid, reliable, afféative critical thinking assessment instrumenédigs an
assessment instrument for elementary school legriihe used research type was research and devahbpm
based on Borg&Gall. The population and sample wéte grader students with total of 50 students from
Elementary Schools in Bandarlampung City. Data veetkected through questionnaires and test questibhe
results of reliability test is the price of‘r” &945. Validity test results indicate that thetinment meets the
content, construct, and concurrent validity. Theuleof an instrument test canit was concluded shatlents'
critical thinking ability was good enough. This da@ seen from the average value of the trial resfl86.00 in

a scale of 100.
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1. Introduction

Generation Indonesia will be faced with demogragifious around 2025-2035. The demographic bonuwis t
condition of the population in which the young plation is more stout than the aged population. &tae the
children of the Golden Generation cadres, becatse in 2045 they will become the holder of goveenirand
the wheel of life in Indonesia. The gold generatisna generation with forward-looking vision, adatgi
competence, solid character, high intelligence, @mdpetitive. Therefore, this gold generation niesprepared
properly, ranging from elementary school, juniggthschool, senior high school, and college.

Education has an important role to creating goldegations of Indonesia who are characterize, igtaice,
productive, and competitive. The effort to realthese expectations would require humans who areomigt
thinking smart from memorizing activities, but algonking intelligence that formed by habituatioropess to
solve problems, critical thinking and creative #img. One factor that influences this successashers’ ability
to assessing and evaluating the learning procesh Sapability is necessary to knows whether orthat the
defined learning objectives in the curriculum hde=n achieved. In addition, that ability can alsoused to
revise or improve the learning process that has deee by teachers.

Based on the result of PISA analysis reported bgaf@iration for Economic Cooperation and Development
(OECD), Indonesia only ranked 64th out of 65 caest(OECD, 2012). The result of this study showeit the
average Indonesian learners are only able to rém®gnnumber of basic facts but not be able to conicate,
relate, or even apply some abstract and complegegis. This is because Indonesian learners arstiessated

to improve High-order Thinking Skills (HOTS) likeitical and creative thinking.

The thinking ability is closely related to intelligce. According to Gardner (2011, p. 64), someadnegigence

is not measured by standard psychological testcanitbe seen from their habit of two things. Fisstneone's
habit of solving the problem. Second, someone'sit hab create new products that have cultural value
(creativity). The concept of critical thinking is now an imtant part of both statements above. Badiral.,
(1999:286) mentioned that critical thinking is abteaching students to appropriately use concgypitsciples,
and procedures, so that they are capable of progldiaiitful outcomes and critical judgments.

According to Widarto, Parjono and Widodo (20124 p0), students are required to have eight core etenpies
in the 21st century educatione. (1) communication skills, (2) critical and creati thinking skills, (3)
inquiry/reasoning skills, (4) interpersonal skif5) multicultural /multilingual literacy, (6) prdém solving, (7)
information/ digital literacyand (8) technological skillsTherefore, critical thinking skill is one of eighkills

that are expected to be applied in learning, eafigdn elementary school learning. For criticaintker, when
faced to a problem, their critical thinking abilityill encourage them to continue learning to sdhe problem.
They remain consistent to think logically to sotlie problem and try to live rationally and emphaltic (Arifin,

2014, p. 74). According to Conklin (2012, pp. 86;88e simple reason that makes why critical thigkskills
are important is because successful / excel leaiineschool will grow up into adults who can makpassitive
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contribution to society.

R. H Ennis (2001, p. 125) have formulated 12 inicaof critical thinking skills that divided intfive major
groups,i.e.: 1) able to provide simple explanation, such asi$ing a question, analyzing an argument, and
making questions or answers about an explanatjoahl2 to build basic skills, such as consideriregibility of

a source, observing and considering an observagiport, 3) able to make a conclusion, such as dedyand
considering deduction results, inducing and comsideinduced results, making and determining caarsition
value, 4) provides further explanation, such afintgy terms and considering definitions, 5) idénti
assumption.

This critical thinking skill will be difficult to neasure or monitor if the assessments only focubbwrevel
cognitive assesments. Assessment information islateéo make decisions about learners' learningtiabil
placement them at appropriate levels and theireaelments (Kankam, et., 2015, p. 62) It was provech fmany
field observations which obtained a result thatrie®y patterns tend to be memorizing, often usetthénform of
a written test. Teachers' tests are still at thvellef low-level thinking skills (C1-C3) taken fromle sample
problem or copy paste from existing sources. Theher in making the problem is not accompanied biing
the grid problem, so the matter does not pay atterib the level of thinking ability of learnerd. éxamined
from existing test instruments have not demandednkrs to develop their critical thinking skillsh&
fulfillment of questions that lead to the abilitfylagh-level thinking in each elementary school k®s than 8%.
Ideally, formative tests implemented by 25% teasliecludes high-level thinking skill (Standar Pardah BAN,
2012). Furthermore, total of 87.50% teachers didhave and did not know how to make a critical kinig
assessment instrument on elementary school learning

Assessment is a teacher activity intended to measyarticular competence or ability to the adgsithat have
been implemented in the learning activities (Hosredri4, p. 387). Assessment information is needetake
decisions about learners' abilities, based on tigiity and achievement (Kankam Boadu, et al. 32q41 62).
This study refers to the results of Klenowski (200951) study which shows that the presence afsassent in
learning is proven to help develop the thinkingigbof learners. According to Bentri, et. Al (2016, p.1010) the
assesment generally cover the cognitive,affectvel psycomotoric aspects. This is so goal the ass#sby
teacher is authentic (comprehensive).

This research is in accordance to Arifin (2014 pps@search results which explains, based on thelalged test
instrument produgctthe critical thinking ability in mathematics dass X are not good. This is indicated by the
average score of test result with less than 65chvig 26,38 of 100 score scale. Research resutt 8ada,
Adnan,et.al. (2016) describes that in critical thinking skillsvelopment, learners can be trained through tbe us
of learning models or methods that accustom thedothigh-order thinking skills. In addition, to skearners’
critical thinking ability, it can be measured basedthe results of their assessmektcording to Bahr, Nan
(2010, pp. 85-88), every learner in general hadigence in their ability to think critically by idgifying their
activities in classroom. Furthermore, in reseandmf Kusumaet al. (2017, p.145 ), Their ability to think,
developing or not, is depends on how the teachbitdaes them in the learning processmentioned ttiet
assessment of HOTS Instruments is an assessmegitdotive learning to train students’ HOTS and sura the
effectivity of students' thinking ability accordirtg the thinking level of each student. An assessmesult
which conducted by teacher, can be trusted if #atier assess the same subject multiple timesstihd
obtained a relatively similar or reliable resulriff, 2014, p. 78.).

Therefore, this study aims to determine the devabomt of valid assessment instruments that are \aiu
reliable in measuring the critical thinking skii§students in grade IV Primary School.

2. Research Method

The type of research that used in this researBhsmarch and Development (R&D) model Borg & Gall (1989, p.
781). The product is an assessment instrumentato kearners to have critical thinking skills. Rasdh and
Development (R&D) model Borg & Gall consist of stegs follows(1) Research and information collecting; (2)
Planning; (3) Develop preliminary from product;(4) Preliminary field testing; (5) Main product revision; (6)
Main field testing; (7) Operating product revision. Based on those 10 steps, researcher determingkement it
until the 7th step.

The population in this study is all 4th grader stid at Public Elementary School of East Tanjuncalg Sub-
district, Bandar Lampung, which has implemented 2043 curriculum. The sampling technique is using
purpose sampling technique. Total samples of this research is 5Wihaal of learners from Public Elementary
School 1 and Public Elementary School 3 of Saweima.
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The validity test includes content, and constradidity. The content validity test was done througe study of
the instrument by the supervisor 2 as the evaloaigert, supervisor 2 as language expert, and\agpe?2 as
material exper. Validity test performed with valida techniques by expert (judgment experts) thhoug
questionnaires validation. The analysis of insguatrfeasibility was obtained from the product validn score
which calculated using this following formula:

. obtained score
Final Score =—— X 100

maximum score

Reliability testing was done by calculating theftiogent of reliability. Test of characteristics laetermining the
level of difficulty, discrimination power, and thgroportion or ratio of critical thingking categoiy the

instrument. The developed instrument will be ussdadearning assessment that train their critibaiking

skills. Categories of critical thinking are showntable 1.

Table 1. Critical Thinking Categories

Categories Thinking Level
100 - 76 Very Good
75-51 Good
50 - 26 Enough

25-1 Low

(adapted from Lewy, 2009)

3. Research Results and Discussion

Research and development is done was 50 studentigodide of Elementary School in Tanjung Karang Timur
sub-district, Bandar Lampung City. Research subjactounted to 50 students consisting of class ISDiN 1
Sawah Lama and SDN 3 Sawah Lama. The researchdesggl is the type of research development of Brog
Gall. The development of critical thinking assesstriastruments begins with initial research anainfation
gathering, then planning, developing initial proddiafts, initial product trials, then revising thetial product,
testing small groups, and testing large groups) theising the final product and ending with praiilue mass.

This research is a development research that bégitenducting preliminary research on the critidéhking
ability of learners in SD Tanjung Karang Timur Sdistrict Bandar Lampung City. If examined from the
existing test instrument has not demanded the stsde develop their critical thinking ability. Thicritical
thinking ability will be difficult to measure or mitor if judgments are focused on low-level cogrgti
judgments. Assessment is a teacher activity inrtdemeasure a particular competence or abilitythi
activities that have been implemented in the leayictivities (Hosnan, 2014, p. 387. Assessmenthinmdtion is
needed to make decisions about learners' abilili@sed on their ability and achievement (KankamdBoat
al. , 2015, p. 62).

This study refers to research conducted by Nganpa&ah Nair, and Bouphan Prachak (2014, pp. 14%-14
which states that thinking skills are very impottanthe Malaysian national school curriculum esgkc at the
primary and secondary levels. In addition, basedAbnsalem (2016, p. 78) research results on higékle
thinking skills assessment techniques show thatubing HOTS assessment, this will assist students in
evaluating their thinking skills.

The assessment instrument developed has passedlsstages, ranging from the fulfillment of the esilof
writing questions, validation theoretically andidation empirically. The development of this protliscfocused
on developing assessment instruments that recpareérs to develop their critical thinking skillthe form of
the instrument developed in this study is the qoesdf multiple choice tests, since the multipleoicie test
consists of a statement of questions with sevdtatrative answers. Various alternative answersoéfiered,
only one correct answer, the other is a liar. Taguires learners to be more observant in choasisgers.

The development of this product is focused on dgiab assessment instruments that require leatoers
develop their critical thinking skills. The form dfie instrument developed in this study is the tjorsof
multiple choice test. According to Harjanto (2096, 280-281) the way of preparing multiple choicestions
is as follows (a) The statements should clearly formulate a problem; (b) The statement and choice are not long
sentences; (¢) The choice of answers should be homogeneous. (d) Enter most words in th& mpart of the

159



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) ‘-'—.!r|
\ol.9, No.18, 2018 IIS E

question; (e) Stating the subject with a positive.

The assessment instrument developed has passelssteges, ranging from the fulfillment of the asilof
writing questions, validation theoretically and idation empirically. Each item in this assessmeastrument
uses an indicator of critical thinking skills. Theare 5 indicators of critical thinking skills déweed namely,
interpretation, analysis, concluding, and evaluatiBach item question contains an indicator thattcain their
critical thinking skills.

3.1 Validity of Assessment Instruments

This validity test is performed using expert judgment. Aspects assessed include 3 things, namely: (1) material;

(2) construction; and (3) languages. The test is performed by submittinget of assessment instruments
consisting of grids, question cards, instrumeninfaranswer keys and scoring guides. Then the eigasked
to assess the suitability of the instrument with itidicator that is on the questionnaire sheeteBas the expert
review, the developed instrument is declared digfbr trial after the revision. The result of const validity
test obtained from expert assessment can be setabla 2. Based on the result shown in Table Zit be
concluded that the critical thinking appraisal instent developed including the categorical grestirsgvery
valid.

Table 2. Construct Validity Results

Score (%)) Average
No Aspect | Validator Validator| Validator | Validator| Validator 9 Description
(%)
1 2 3 4 5
1 Matter 95 95 95 90 100 95 Very Good
2 | Construction 95 80 95 85 90 86 Very Gopd
3 | Language 80 90 100 95 95 92 Very Ggod
Validation of Construct 91 Very Good

Based on the validation result of expert lectu@pert judgment) and practitioners, obtained the average a
score of material expert validation is 95,00% (vgopd), a score of construction aspect validat®86,00%
(very good), and a score of language aspect vaditas 92.00% (very good). These results suggest tte
instrument has very good validity in measuringicait thinking skills. However, there are some qioest that
need to be fixed according to advices and suggestions from the 5 validators, such as; indicator that not suitable
with question items, sentence formula writing, imasgelection, completeness of introductory infororati
(stimulus), and answer choices. Thus, the instrument is detlasible to be tested after the revision

3.2 Quality Instrument Assessment of Critical Thinking

After conducting the experts validation, then ifalowed by a trial to see the quality of the dieyed question
items including reliability, distinguishing powatifficulty level, and distractor. A limited trial a6 conducted at
Public Elementary School 2 of Sawah Lama with tetahple of 24 individuals. The number of early deped
assessment instruments are 40 questions. Howdtegryalidity test, only 30 questions are valid.

3.2.1 Instrument Reliability
The purpose of this research development, not walyt to produce a valid instrument, but also want t
produce a reliable instrument. The reliability testults are presented in table 3.

Table 3. Reliability of Critical Thinking Instrumen t

Item’s Number r value Criteria

1-30 0,945 Very Strong

Based on the table, it can be seen that the quest@iability level is categorized as “very strongth
total r score of 0,945.

3.2.2 Difficulty Level
The next step of analysis is to determine thedliffy level for each question item. To know theidifity
level of the developed instrument, it can be sedable 4.
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Table 4. Difficulty Level of Multiple Choices Quesiton Product

| Category Question Item’s Number Total % |
- 0,

0,00-0,30 1,2,5,11, 12,13, 17, 20,22,28 10 33,33%
(Hard)

0,31-0,70

(Medium) 3,4,6,7,8,9,10,14, 15, 16,21, 23, 24,25, 26, 2329 20 66,67%
>0,71
ooy 0 0 0

Based on the table, it can be concluded that 66.67%eveloped test questions are categorized as
medium category, and 33.33% as hard category.

3.2.3 Distinguishing Power
The next step of analysis is to determine therdistishing power for each questions item. The foithmwv
reliability test results are presented in table 5.

Tabel 5. Distinguishing Power of Multiple Choices Qestions Product

Distinguishing Power Index Item’s Number Annotation |
0,70-1,00 8, 18, 23 Very Good
0,40-0,69 1,2,3,4,57,9,10,11, 12,14, 15, 2 Good

21, 22, 24, 25, 26, 27,28,29,30
0,20-0,39 6, 13, 16,17, 19 Pretty Good
0,00-0,19 0 Bad
Negatif 0 Not Good

Based on the table, it can be concluded that 66.67%eveloped test questions are categorized as
medium category, and 33.33% as hard category.

3.2.4 Distracting Power (Distractor)
The spread of answer choicegtions (distractor) of multiple choice question items ¢enseen in table 6
below.

Table 6. Effectivity of Distractor on Multiple Choices Questions’ Product

| Category ltem's Numbers Total A

1,2,3,56,7,8,9,11,
12, 13, 14, 15, 16, 17, 18,

rpbis positive answer key,

Response_>5%, 27 90,00
and F:pbis Eegative distractor 19,20, 21, 24, 25, 26, 27,

28, 29, 30
rpbis negative answer key,
Response < 5%, 3 10,00
and rpbis positive distractor 4,10, 22

Based on the table, it can be seen that the tbtplestion item with the spread of answer choioptdns
(pengecoh) that well functioned was 27 questiom$t€90,00%).

The results of the data analysis show that thad@tifThinking Skills Instrument has good validitpch
reliability. The developed instrument is able toasire what exactly it wants to be measured, thatitical
thinking Skills of fourth grade students of ElenaytSchool. This is seen in the diversity of resthiat students
do.

3.3 Analysis of Critical Thinking Ability Learners

Field trial of the product was conducted in clagsAl at Public Elementary School 1 of Sawah Lama elagds

IV B at Public Elementary School 3 of Sawah Laman&ar Lampung City. Total of research subjects5ére
individuals. Field trial was conducted during 6 iegs for each school. The first five meetings weedd to

train learners critical thinking skills. Each meefidiscusses a different topic. In these meetitigere are a
process of teaching and learning, so that studemtsunderstand the topic and also can solve theapsd
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critical thinking skill questions as a learning essment.

Assessment instrument contains several indicatas used to train students' thinking skills. Meaiteyhone

final meeting was used to test the effectivenesthefdeveloped assessment instrument in measwangdrs’

thinking skill based on their thinking ability. B conducts the first lesson, learners do a tefirst. After

follows the learning process, students do a past-this aims to know the effectiveness of the smsent
instrument in training learners’ critical thinkiradpility. Based on the results of research, it shthas categories
of learners’ early thinking skills can be seendhlé 7 below.

Table 7.Critical Thinking Categories

Categories Total Percentage

Very Good 8 16,00 %
Good 14 28,00 %

Pretty Good 18 36,00 %
Low 10 20,00 %
Total 50 100 %

Based on the above table shows that the critiéakithg skills of learners are mostly in the catggquite well.
It is known that from 50 test subjects there arst®lents (16.00%) included in the category havesltsm
critical thinking ability, 14 students (28.00%) Ianded in category have good critical thinking alili18
students (36, 00%) belonging to the category haweugh critical thinking ability, 10 students (20%p
included in category have low critical thinking ki

To know the critical thinking ability of learnerhien the analysis of the indicators that ditesRédmese indicators
include indicators "analyzing questions", "intetprg answers" 'Ability to evaluate "concluding kil and"

defining alternatives to solving problems ". Theulés of analysis per indicator of critical thingiability can be
seen in table 8.

Table 8 Results Analysis Per Indicator of CriticalThinking Skills

No Indicator Presentase Category

1 Ability to analyze 82,99% High

5 Ability to interpret 78.47% High
answers

3 Ability to evaluate 68,75% Medium

4 Ability to conclude 62,15% Medium

Table 8 shows that the highest score indicatdnas'tuestion analysis" of 82.99% with the high gatg while
the lowest score indicator is a "conclude statefmei®2.15% with sufficient category..

In terms of "analyzing questions"”, learners who wamk correctly are 82.99%. This means that stusléave
been able to analyze the questions by identifylhgha information and writing them correctly andreectly.

Cause other students have not been able to anhlgzguestion by writing is known that the abilitiystudents
in interpreting language is still lacking. In termk"interpreting answers", learners who can waskrectly are
78.47% included in the moderate category. This mehat the student is able to adequately focug)tiestion
by formulating the problem or question and selegrthre correct answer. Cause other students havseeotable
to focus menginterprestasi answers because studenisss careful and meticulous in doing it otiian that
students also can not describe the existing stisaulu

In terms of "evaluating” learners who can work eotly is 68.75% included in the category enoughs Bhows
that there are still many students who have noh ladde to evaluate by using the concept / facblwisg the
problem. This is because In the process of learsmgar does not teach the techniques, procedares,
evaluation given to students only in the form oémexse questions with the level of ordinary prokdein terms
of "concluding" learners who can work correctlyrasch as 62.15% included in the category of beirgs T
indicates that the student is sufficiently ablevtite down the answer or solution of the problenthia matter by
showing the main results and the procedure coyractthe answer section.
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Based on the above exposure can be concludedhtirat &re still indicators that can not be doneesitsl The
average test result of students in the classic@1485 is included in the low category. This indicatbat the
critical thinking ability of fourth grade studeri$ SD Kota Tanjung Karang Timur needs to be traiagdin so
that students' thinking ability can develop. Theuteof the average percentage obtained at theobamast be at
least in the high category so that students aik tsabe able to think critically. Johnson (in Lantis, 2009,
p.65) states that using higher-order thinking skiil the right context teaches students the héltieep thinking,
living habits, with a smart, balanced, and accduletapproach.

In line with that opinion, students' critical thing skills can still be developed with appropriaféorts. This is

in accordance with the opinion of Bloom ( in Iskand2009, p. 90) that critical thinking can be ioned
through higher-order thinking, ie from applicatiewel to level of evaluation (evaluation). In adidiit, according

to Sagala (in Iskandar, 2009, p. 101) in the lemynprocess should be built dialogical atmospheré an
continuous question and answer that is directddhprovement and improvement of students' thinkibdjtst
The critical thinking skills of the students wilkkdelop if supported by the efforts undertaken leytdacher

The results of this study were also relevant tdfie research (2014, p.86) which resulted in adpod of
measuring instruments of critical thinking skill§ mathematics of class X students. The resultshef test
instrument can be concluded that the critical timglskills of students of mathematics class X g®sd. This is
indicated by the average value of test resultesd than 65, which is equal to 26.38 on a scal®0f

Based on explanation above, the developed testiment meets the criteria of valid and reliabletHis case,
the usage of critical thinking assesment instrumeas one alternative for teachers to train and roeéte

students' thinking level based on their abilityattswer the provided questions. This help teacloekaidow how

good their student's thinking ability are. The uefhce of critical thinking skills on learning outges is not so
great, it is understood that not only critical thing skills affect student learning outcomes, thdré are other
factors that influence learning outcomes, includiagily, economic, and cultural conditions. In &dz, it can

also influence teacher teaching strategies, feesliind school facilities, as well as the environinaound the
school.

4 Conclusion

Based on the result of research and discussia¢dncluded that the final product in this stuslan assessment
instrument to measure the critical thinking skidlé 4th grader elementary school students. The deeel
questions are suitable with writing question rulEse validity of the instrument is evidenced by theults of
the expert's judgment indicating that the instrutmienworthy of use based on material, construcn,tiand
language aspects. The instrument also meets meliaiteria. The multiple-choice question has a maide
degree of difficulty, good distinguishing power| af the cleverly functioning.. The instrument punts are
effective in measuring their critical thinking dkibased on their level of ability. In this cades tise of critical
thinking appraisal instruments is one of the alxes for teachers to train and determine thel lef/éhinking
of students based on the ability to answer thetmresthey provide.
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