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Abstract

Teachers regularly attend assessments on students to identify students’ levels of mastery.
Achievement tests as a quality measurement tool are quintessential so that the conclusions
obtained are reliable and significant. Therefore, high-quality achievement tests need to
satisfy specific criteria by going through standard procedures. Nonetheless, time and
competency constraints lead teachers to utilise economic test questions that do not reach
specific standards. Therefore, this research intended to develop and test the validity and
reliability of economic achievement tests. An economic achievement test instrument was
developed, consisting of 30 objective questions based on Bloom’s taxonomy. The testing of
the instrument involved 40 respondents of Form Six economics students. The researchers
appointed five experts to evaluate the validity of the content of the achievement test
guestions. At the same time, the construct validity and instrument reliability test analysis
involved item-respondent reliability analysis, item-respondent separation index, Cronbach’s
alpha, item polarity, item fit, standardised residual item correlation and respondent item-
ability difficulty level distribution using Rasch measurement approach through Winsteps
software 3.72.3. The data of the tests conducted determined that the achievement test
confirmed good content validity and reliability values. The analysis also established that six
guestions needed to be modified. The development of the economic achievement test offers
an alternative measurement design over future performance test testing. The researchers
proposed that the implementation of this measurement on other subjects too.

Keywords: Rasch Measurement Model, Validity and Reliability, Economic Achievement Test,
Academic Achievement.

Introduction

In 2013, a new examination format was launched at the Malaysian Higher School
Certificate level and was administered three times at the end of each semester. The
centralised examination is conducted by the Malaysian Examinations Council. Meanwhile,
assessment at the school level is handled by teachers. Therefore, students have to go through
a series of summative and formative tests throughout the study period for three semesters
in Form Six. The assessment process is a systematic process of collecting and processing
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information using specific measuring tools to identify the level of mastery of student
achievement to improve the teaching and learning process (Amua-Sekyi, 2016; Black &
Wiliam, 2006). Examinations and tests have become one of the prevalent assessment
methods in schools. Consistent with students’ level of maturity, the measurement of the
cognitive level at the Form Six level demands students reflect creatively, critically, analytically,
and in higher-order (MPM, 2012). Following the Malaysian Certificate of Education,
economics subjects are also offered for Form Six students. Therefore, the institution and
advancement of high-quality economic achievement test paper measuring instruments
should be emphasised because it is instrumental in defining the level of mastery of student
learning. Hopefully, economics students will have the capacity to consider creatively and
critically, practice problem-solving initiatives, foster self-confidence, maintain resilience,
operate positive thinking and technological skills in the face of the dynamic dynamics of 21st-
century calls (Gordanier et al., 2019; Lopes et al., 2015).

Annually, teachers in schools produce achievement test measuring tools to gauge the
level of student achievement. The skill of building and directing student achievement
measures is one of the components of assessment competencies that must be mastered by
every teacher (American Federation of Teachers National Council on Measurement in
Education National Education Association, 2009). Nevertheless, Rosmawati (2008) revealed
that teachers often use questions that do not follow the procedure to students. Even though
a decade has passed, researchers Arumugham (2020); Sumaryanta (2018); Yan et al (2021)
still discovered that there were weaknesses of teachers in implementing student assessment,
and teachers still need guidance. Thus, the results obtained were less valid, and
interpretations of the level of student ability and follow-up actions became less accurate
(Mclellan, 2007). Test results did not provide information on what has been mastered and
what has not been mastered by a student to help teachers better teaching and learning in the
classroom. The test instrument development process did not follow the proper standards.
This situation authenticated that there were still gaps that need improvement and given
attention by researchers regarding existing teacher practices. Therefore, this article aimed to
discuss developing and evaluating achievement test instruments focused on economics
subjects (Semester 1).

In schools, the most conventional method used is through examinations or tests to
measure the extent of students’ mastery of a learning topic (DeLuca & Volante, 2016).
Measurement of student achievement is generally implemented formatively or summatively
depending on the purpose of the assessment (Shiel, 2017). Broadfoot and Black (2004)
considered that high-quality assessment recognises the extent to which students’ mastery of
a learning topic, while teachers implement reflections on current teaching methods to
promote teaching approaches in the future. In addition, the findings provided information to
parents regarding children’s performance in school. Thus, developing a good instrument can
provide valid and reliable information (Wu et al., 2015). The use of achievement tests as a
measure of students has become commonplace by teachers in schools. Achievement tests
are measurement tools that are objective (Koretz, 2002). These methods involve a clear
learning syllabus, objectives and learning objectives, offering easy and quality feedback and
involving a variety of learning approaches (Jimaa, 2011). Ebel and Frisbie (1991) maintained
that a good test holds easy items for low-ability students and difficult items for high-ability
students. The questions of a test should include low and high-level questions (Cecilio-
Fernandes et al., 2018). Referring to Bloom’s taxonomy, the low-level domain consists of
knowledge, understanding and application, while the high-level domain consists of analysis,
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synthesis and evaluation (Bloom et al., 1971; Jimaa, 2011). It allows each category of students
to be tested fairly. Thus, developing a practical measurement test must satisfy the standard
evaluation criteria through specific and systematic procedures.

Once the achievement test is developed, the implementation of testing on the
constructed questions is also imperative to identify the capability of the measurement tool.
It confirms the extent to which the quality of the questions and tests will be administered.
The Rasch measurement model can prove the validity of an instrument and the item quality
of an instrument (Azarilah et al., 2013; Boone, 2016). Compared to classical test theory,
respondent characteristics and item characteristics are inseparable (Abu Bakar & Bhasah,
2008; Bambang, 2017). It signifies that the ability of the respondent is only obtained based
on the test score. Meanwhile, the Rasch measurement model can measure student
differences according to ability level, determine the difficulty level of test items, construct
interpretation determination, construct item unidimensionality and test determination. Thus,
this method is one of the more comprehensive alternatives in instrument testing in education.
Preliminary education research such as Huei et al (2020); Siti Mistima (2015); Osadebe (2018);
Owi et al (2020); Nordin et al (2012) also administered this approach to test the reliability and
validity of test instruments and questionnaires.

Research Objective

The first objective of this study was to develop an economic achievement test instrument.
The objective of the second study was to identify the validity value of economic achievement
test instruments. At the same time, the objective of the third study was to identify the
reliability value of economic achievement test instruments.

Research Methodology

The implementation of this pilot study was not intended to make generalisations but instead
focused on the clarity of the questions, items, formats, and measurement scales used before
the actual study was conducted (Moore et al., 2011). Hence, the selection of the sample was
by purposeful sampling. The suggested sample size of Browne’s (1995) pilot study is 30
people, while Kieser and Wassmer (1996) mentioned that 30 to 40 people is sufficient. The
study sample consisted of 40 Form Six economics students (Semester 1). This study used the
Rasch measurement approach through Winsteps 3.72.3 software to construct validity values
and instrument reliability. The performance test instrument construction implementation
went through several phases: instrument development, expert validity, qualitative analysis,
and instrument reliability analysis. Figure 1 shows the instrument testing flow chart used in
the study.
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Figure 1: Instrument testing flow chart
Source: Modifications of Zaharah & Nurulwahida (2021)

Finding
The researcher presents instrument development, content validity analysis, instrument
improvement and reliability analysis in this sub-topic.

Instrument Development

According to Adom et al (2020), developing a test specification table supports improving the
content validity of the developed achievement test instruments. The economic achievement
test contained 30 objective questions with multiple choices A, B, C, and D and considered six
Bloom’s cognitive domain levels. The question structure consisted of 40% low-level questions
(two knowledge level questions, three comprehension level questions, and five application-
level questions) and 60% high-level questions (14 analysis level questions, five synthesis level
guestions and one assessment level question) according to student level. The time to answer
the given question was 60 minutes. Table 1 displays the distribution of questions by
taxonomic level.
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Table 1
Economic Achievement Test Specification Table

Question Level

Low High
5 Number of
Topic oy 2 5 « 0 % umber o
° S =} ‘3 o questions
Q < © > g £
s £ 5 E g g
) s S
< Q < = A
< g < n 2
o
Introduction 2 2 2 6
Goods Market and Prices 1 2 5 1 9
Production Theory and Production Cost 1 3 1 4
Market Structure, Pricing and Output 4 3 1 8
Factor Market and Distribution 2 1 3
Number of Questions 2 3 5 14 5 1 30
Percentage 40 60

Expert Validity Analysis

Next, the researchers appointed five experts as instrument validators. This measure can
improve the content validity and interface of the instrument (Osadebe, 2015). Adapted from
Lynn (1986) and Polit et al. (2007) the selection of experts based on the field and expertise of
the experts was made based on the recommendations it includes three or more people. The
instrument validation experts consisted of two economics education lecturers, a SISC+
technical and professional officer and two competent economics teachers. The selection of
expert samples was made by purposive sampling. Experts were asked to indicate agreement
levels 1 (highly irrelevant) to 4 (highly relevant). To obtain the value of the item validity index
(I-CVI), the researchers determined the average value of the scale points by summing the
scores given by each expert and dividing that value by the number of experts. An acceptable
I-CVI value is 0.78 and above, while a value of 0.90 indicates an excellent validity value (Polit
et al., 2007; Stewart & Haswell, 2013). The I-CVI value of the economic achievement test in
this study was 0.97 that verified high content validity. Table 2 reports the I-CVI economic
performance test obtained.
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Table 2
Item Validity Index (I-CVI) Economic Achievement Test
Question Expert A ExpertB  ExpertC ExpertD  ExpertE [-CVI

1 1.00 1.00 1.00 0.00 1.00 0.80
2 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00
8 1.00 1.00 0.00 1.00 1.00 0.80
9 1.00 1.00 1.00 1.00 1.00 1.00
10 1.00 1.00 1.00 0.00 1.00 0.80
11 1.00 1.00 1.00 1.00 1.00 1.00
12 1.00 1.00 1.00 1.00 1.00 1.00
13 1.00 1.00 1.00 1.00 1.00 1.00
14 1.00 1.00 1.00 0.00 1.00 0.80
15 1.00 1.00 1.00 1.00 1.00 1.00
16 1.00 1.00 1.00 1.00 1.00 1.00
17 1.00 1.00 1.00 1.00 1.00 1.00
18 1.00 1.00 1.00 1.00 1.00 1.00
19 1.00 1.00 1.00 1.00 1.00 1.00
20 1.00 1.00 1.00 1.00 1.00 1.00
21 1.00 1.00 1.00 1.00 1.00 1.00
22 1.00 1.00 1.00 1.00 1.00 1.00
23 1.00 1.00 1.00 1.00 1.00 1.00
24 1.00 1.00 1.00 1.00 1.00 1.00
25 1.00 1.00 1.00 1.00 1.00 1.00
26 1.00 1.00 1.00 1.00 1.00 1.00
27 1.00 1.00 1.00 1.00 1.00 1.00
28 1.00 1.00 1.00 1.00 1.00 1.00
29 1.00 1.00 1.00 1.00 1.00 1.00
30 1.00 1.00 1.00 1.00 1.00 1.00
AVERAGE 1.00 1.00 0.97 0.90 1.00 0.97
Indication:

1 = expert agreement on constructed items; 0 = disagree on constructed items

Qualitative Analysis of Expert Recommendations

Face validity remains a requirement as a filter for instrument items, even if it has a slightly
different purpose than content validity. The feedback received in facial validity will help
provide information regarding difficulty level, respondent comprehension, item ambiguity,
language levels and grammar (Mousazadeh et al., 2017; Torabizadeh et al., 2016). Therefore,
the researchers improvised the instrument by considering the experts’ views while reviewing
the instrument’s items.
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Reliability Analysis

The instrument reliability analysis based on Rasch model measurements in this study included
item-respondent reliability analysis, item-respondent separation index, Cronbach’s alpha. In
comparison, item validity involved item polarity, item fit, standardised residual item
correlation and item-ability difficulty level distribution of respondents.

Item-Respondent Reliability Index, ltem-Respondent Separation Index and Cronbach’s
Alpha Value

Respondent reliability signifies the probability of repetition of respondent results when given
the same instrument (Bambang & Wahyu, 2015). At the same time, the item reliability value
symbolises the item’s adequacy to measure something to be measured (Azrilah et al., 2013).
Based on McMillan and Schumacker (1984), alpha values of 0.70 to 0.90. proves that
instrument reliability is good. In this study, the reliability values of the respondents and items
were 0.80 and 0.83 were sufficient to signify the reliability of the respondents and the test
guestion items were accepted for use in the actual study. The respondent separation index
estimates the separation or difference of a group of individuals according to the level of ability
in the measured variables (Bambang & Wahyu, 2014). Whereas the item separation index
indicates separation for item difficulty level, it refers to the number of item difficulty strata
(Jones & Fox, 1998). Separation values exceeding the value of 2 are good (Fisher, 2007;
Linacre, 2007). In this study, the separation index of respondents was 2.02. It validated that
the instrument used could distinguish two student ability levels (low-ability and high-ability
students). In comparison, the item separation index was 2.21, which confirmed that the item
separation consisted of difficult and easy items. Overall, the test questions developed met
the reliability standard because Cronbach’s alpha value was 0.80. Table 3 summarises the
item-respondent reliability index, the item-respondent separation index and Cronbach’s
alpha values.

Table 3
Summary of Item-Respondent Reliability Index, Item-Respondent Separation Index and
Cronbach’s Alpha Value

Reliability Separation Alpha Cronbach
Respondent 0.80 2.02
Item 0.83 2.21
Overall 0.80

Item Polarity

Iltem polarity analysis showed that the response correlation on the item or respondent
conflicted with the construct, i.e. the item did not work correctly with another item to
measure the construct when the value was negative or zero on the Point Measure Correlation
(PTMEA CORR.) value (Bond & Fox, 2015). In Table 4, all items show positive value. It proved
that each item for the construct could measure the construct to be measured.
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Table 4
The Polarity of Economic Achievement Test Instrument Items
Outfit PT-Measure Exact Match Question
MNSQ ZSTD CORR. EXP. OBS% EXP%

1.55 1.72 .07 41 62.5 71.8 s17
1.36 1.14 17 41 70.0 73.9 s05
1.26 .78 .19 41 65.0 77.6 s03
1.20 .61 .20 .40 75.0 79.4 s04
1.58 2.18 .23 42 55.0 66.2 s20
1.18 .80 .30 42 57.5 66.4 s16
1.04 .26 34 41 55.0 66.8 s23
1.05 .29 .36 42 57.5 67.0 s07
.92 -12 37 41 67.5 75.8 s09
.96 -.09 .38 41 57.5 66.2 s11
.93 -.23 .39 41 57.5 66.2 s21
91 -.15 42 41 77.5 75.8 s18
.70 -.12 44 .33 95.0 90.3 s01
.78 -.51 48 41 75.0 77.6 s08
.82 -.68 .49 42 75.0 67.7 sl4
.79 -.88 .51 42 70.0 66.6 s15
.76 -.79 .51 41 72.5 71.8 s24
.79 -74 .51 41 80.0 70.3 s12
94 .06 .51 .38 92.5 84.6 s02
.69 -.64 .51 40 85.0 81.2 s19
.78 -.97 .52 42 75.0 66.2 s06
.75 -1.07 .54 42 80.0 66.6 s13
71 -1.23 .58 42 85.0 67.7 s25
.65 -1.39 .61 41 80.0 70.3 s22
.65 -1.62 .62 42 85.0 66.2 s10

Item Fit

Item fit analysis intends to ascertain the fit of items that measure a construct or latent
variable. If there is an item value outside that range, it should be modified or discarded.
Wright and Linacre (1994) declared that the accepted index or range for dichotomous data
(multiple choice) is 0.7 to 1.3. In addition to the mean squared (MNSQ) infit and outfit values,
the z-standardized (ZSTD) infit and outfit values need to be in the range of -2 to +2 (Bond &
Fox, 2015). Nevertheless, if the infit and outfit values of the MNSQ are good, then the ZSTD
index can be neglected (Linacre, 2012). Based on Table 5, six questions need to be modified,
specifically questions 5, 10, 17, 19, 20 and 22, because the values are out of range.
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Table 5
MNSQ Infit and Outfit Table
Infit Outfit Exact Match Question
MNSQ ZSTD MNSQ ZSTD OBS% EXP%
1.18 1.56 1.58 2.18 55.0 66.2 S20
1.41 2.49 1.55 1.72 62.5 71.8 S17
1.31 1.73 1.36 1.14 70.0 73.9 S05
1.30 1.45 1.26 .78 65.0 77.6 S03
1.28 1.24 1.20 .61 75.0 79.4 S04
1.14 1.27 1.18 .80 57.5 66.4 S16
1.10 .87 1.04 .26 55.0 66.8 S23
1.09 .53 .92 -12 67.5 75.8 S09
1.08 .70 1.05 .29 57.5 67.0 S07
1.07 .68 .96 -.09 57.5 66.2 S11
1.05 .51 .93 -.23 57.5 66.2 S21
1.00 .08 91 -.15 77.5 75.8 S18
74 -.89 .94 .06 92.5 84.6 S02
.93 -.29 .78 -.51 75.0 77.6 S08
.92 -.65 .82 -.68 75.0 67.7 S14
.90 -.87 .79 -.88 70.0 66.6 $15
.89 -.78 .79 -74 80.0 70.3 S$12
.89 -.70 .76 -.79 72.5 71.8 S24
.88 -1.06 .78 -.97 75.0 66.2 S06
.87 -.47 .69 -.64 85.0 81.2 S$19
.86 -1.32 .75 -1.07 80.0 66.6 S$13
.82 -.34 .70 -.12 95.0 90.3 So1
.80 -1.76 71 -1.23 85.0 67.7 S25
.75 -2.49 .65 -1.62 85.0 66.2 S10
.75 -1.86 .65 -1.39 80.0 70.3 S22

Standardised Residual Item Correlation

Standardised residual item correlation analysis aims to recognise whether the item depends

or not between items with other items (Ellyza & Kamisah, 2018). If the correlation value
between the items produces a value above 0.7, indicating that such items are interdependent

and not singular, then one of the items should be dropped (Linacre, 2012). Based on the

findings in Table 6, all items have less than 0.7. These data confirmed that all items could
measure the construct to be measured, and no items were overlapping.
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Table 6
Correlation of Economic Achievement Test Items
Correlation Entry Entry
Number Question Number Question
.49 4 s04 20 s20
43 3 s03 25 s25
41 7 s07 15 s15
41 6 s06 10 s10
-.58 12 s12 17 s17
-.56 4 s04 5 s5
-.54 7 s07 13 s13
-.51 11 s11 24 s24
-.45 3 s03 18 s18
-.44 10 s10 23 s23
-.44 3 s03 13 s13
-.44 16 s16 19 s19
-.43 1 s01 18 s18
-.43 5 s05 10 s10
-.42 6 s06 24 s24
-.42 8 s08 18 s18
-.41 5 s05 8 s8
-.41 12 s12 19 s19
-.40 7 s07 22 s22
-.39 7 s07 14 sl4

Distribution of Item Difficulty Levels and Respondents’ Abilities

The item difficulty map and the respondent’s abilities confirm whether the tests
performed are appropriate to the respondent’s abilities. Figure 2 shows that the
distribution of test questions is almost balanced and can test low-ability and high-
ability students. It is crucial to measure each level of student mastery fairly, that is,
on students of high and low cognitive ability.
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Figure 2: Wright Map

Discussion

Developing achievement tests is a systematic process so that the quality of the tests
produced is excellent. Empirical analysis proved that there were six questions out of 30
objective questions that needed to be modified. Based on the findings, the Rasch
measurement model successfully tested the validity and reliability of the economic
performance test instrument. The Rasch approach is a more comprehensive alternative
approach than the classical testing approach. It is because this measurement could measure
the questions and the respondents’ ability at the same time. The study’s conclusions
established that the developed achievement test questions achieved a good level of validity
and reliability. This achievement test instrument was valid and reliable for real students to
test the level of mastery of economic learning in Form Six.

However, this study was limited to the construction of 30 objective multiple-choice
Economics questions on a small number of respondents of 40 students. The sample was
selected through purposive sampling. Based on the findings, the researchers suggested that
Economics teachers build a bank of formative and summative economic questions for
students’ use in the classroom. The production of test questions that meet the standard is
important. This is to ensure the quality of the test set administered to the students.
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Transparency and fairness in assessment help teachers identify topics of weakness and the
individual students who need additional guidance. This allows teachers to perform
continuous assessment and is not just at the end of a topic. Indirectly, students can be familiar
with the skills of answering actual exam-level questions. This step should also be
implemented when developing the tests on other subjects so that the results obtained
measure student mastery of the learning topics. In addition, the construction procedure of
the test instrument can also be extended to the matriculation diploma and pre-university
levels that offer economics courses. Current achievement results help students prepare for
their studies in higher education later.

This study has implications for researchers, in general, and economics teachers, in
particular, to develop quality test instruments in the future. Furthermore, this approach
should be practiced by the teachers who make examination questions at the school, district,
and state levels to improve the existing methods. Indirectly, it also enhances teacher
assessment competencies in constructing and administering student achievement tests
(Okolie et al., 2020). This approach directly contributes to the increasing diversity of
assessment alternatives in the development and evaluation of achievement test instruments.
Transparency in achievement measurement helps teachers and school administrators plan
appropriate student development programs.

Conclusion

A valid and reliable measuring tool can afford accurate information on students’ level of
mastery of learning topics. Nonetheless, this research was limited to constructing 30 multiple-
choice objective economic questions on a few respondents. Sample selection was made by
simple sampling. Therefore, the researchers suggested that economics teachers build a bank
collection of economics questions for students’ use in the classroom. This instrument is not
only limited to use among Form Six students. It could also be extended to the Matriculation
and Diploma levels that offer economics courses at the pre-university level. Hence, this
research could guide teachers and researchers to compose high-quality achievement tests.
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