
Received: 12 August 2024 | Revised: 29 November 2024 | Accepted: 3 March 2025 | Published online: 24 March 2025

International Journal of Changes in Education
2025, Vol. 00(00) 1–10

DOI: 10.47852/bonviewIJCE52024077
RESEARCH ARTICLE

Discovering Levels of Cognitive Demand in
Tests Developed by Iranian High School
English Teachers Across Grades

Ali Ghezelbash1 , Iman Alizadeh2,* and Hoda Divsar1

1Department of TEFL, Payame Noor University, Tehran, Iran
2English Language Department, School of Medicine, Guilan University of Medical Sciences, Rasht, Iran

Abstract: Despite the significance of the cognitive load of educational procedures, its status quo in teacher-made tests has remained largely
uncharted. This study investigated the interplay between cognitive demand levels (CDL) of test items and students’ academic levels. Using
the content analysis method, English language tests developed by Iranian high school teachers across three grades (10 through 12) were
collected, and a scheme was developed to code the CDL of the tests. The coding scheme was developed based on the Revised Bloom’s
Taxonomy, Webb’s Depth of Knowledge, and Hess’s Cognitive Rigor Matrix. Three trained coders coded the tests using the piloted and
validated scheme. The results showed that the low CDLs of “remembering,” “understanding,” and “applying” constituted a large proportion
(89.49%), while “analyzing,” “evaluating,” and “creating,” as the high CDLs comprised a small number (10.51%) of the test items. Grade
12 and grade 11 tests contained the most frequent high and low CDLs, respectively. In all grades, “understanding” was the most frequent
level, and “creating” was the least frequent level. The trend of remembering and creating was normal, understanding and analyzing was
descending, and applying and evaluating showed variation across the grades. The study concludes that the tests predominantly required
low CDLs and were not developed based on a measure of cognitive demand balancing and/or regulating low and high CDLs across the
grades. It recommends that test developers use a cognitive demand guide specifying the underlying nature of tasks required in the tests,
the complexity of the expressions and information presented in the tests, and the choice of test item stem format and response format to
regulate the cognitive demand of tests for different school grades.
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1. Introduction

Language testing involves considerations of measuring lan-
guage knowledge and designing appropriate procedures for measur-
ing this knowledge [1]. Moreover, language tests involve test takers’
cognitive processes, which formulate and structure information for
conceptual and procedural understandings necessary for success-
ful completion of assessment tasks [2]. Moreover, the development
of students’ cognitive domain is one of the primary goals of edu-
cation systems [3]. The specification of the content of instruction
and the determination of assessment components of students’ learn-
ing in relation to the cognitive domain with an eye to the student’s
level of cognitive engagement and academic abilities have proved
critical [4]. Different test items require varying levels of cognitive
processing from test takers. Furthermore, a test for different levels
of education should cover different cognitive levels to accommodate
the different capabilities of learners. Stein et al. [5] maintain that
different tasks cause varying levels of cognitive demand in students,
which helps them think creatively and judgmentally. The levels of
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cognitive demand may be a variable of students’ levels of cognitive
development, necessitating the development of appropriate tasks to
reflect different levels of cognitive demand. Stein et al. [5] define
cognitive demand as “the kind and level of thinking required of
students to successfully engage with and solve the task” [5]. As stu-
dents advance through the academic stages, teachers need to adjust
and involve them in answering tasks requiring increasing levels of
cognitive demand [4]. Therefore, it can be concluded that tests are
expected to incorporate items demanding low and high levels of
cognitive processing, and the cognitive demand of tests is expected
to rise as students move through academic levels. Moreover, as the
cognitive processes provoked by test items can play a crucial role
in test takers’ performance, the analysis of the cognitive load of
test items has become of paramount importance [6, 7]. Haladyna
and Rodriguez [8] define cognitive demand as “the expected men-
tal complexity involved when a test item is administered to a typical
test taker.” According to them, the cognitive demand of a test item
is influenced by the nature of the underlying task being measured
and the test taker’s ability which depends on their instructional his-
tory. Kan et al. [9] argue that a test taker’s type and level of thinking
in dealing with a test item determine the cognitive demand of the
item, noting that the cognitive demand may change depending on
the type of item stem used. Based on the information presented in the
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item, a test taker may use lower-order thinking skills or higher-order
thinking skills to answer the question [10]. Haladyna and Rodriguez
[8] maintain that although a test taker’s instructional history can
influence their cognitive processes and choice of strategies in deal-
ing with a test item, the cognitive demand of a test primarily depends
on the underlying nature of the task required in the test. They further
note that the cognitive complexity of a test itemmay change depend-
ing on the complexity of the expressions and information presented
in the test. Additionally, the choice of an appropriate test item, stem
format, and response format can also affect the cognitive demand
of the test item. Therefore, it can be concluded that the cognitive
demand of a test item has to do with the nature of the task required
by the item, which is, in turn, regulated by the information presented
in the stem and the information required in the response.

Different methods have been proposed and used to deter-
mine the cognitive demand of a test and are discussed under the
Cognitive Load Theory [11]. Among many other dimensions, the
theory is also concerned with the cognitive load a task exerts on
learners. Cognitive psychologists have sought recourse to physio-
logical measures such as functional magnetic resonance imaging
(fMRI) and electroencephalography, subjective measures of per-
ceived level of difficulty or cognitive load [7], a combination of
subjective cognitive load measures and Rash Model [12], as well
as objective behavioral measures like secondary task technique and
response time [13]; moreover, a number of frameworks rooted in
educational objectives and cognitive processes like that of Hess’s
Cognitive Rigor Matrix (CRM) [14], Webb’s four-level Depth of
Knowledge(DoK) framework [15], and Revised Bloom’s taxonomy
[16]. Scholars in the field have recommended that content experts
in the field review the items with regard to a cognitive taxonomy
to discover the cognitive complexity of the cognitive demand of
tests [17]. A scrutiny of the literature in this regard attests that the
CRM [14], DoK [15], and revised Bloom’s taxonomy [16] are used
to determine and predict the cognitive demand of test items. The
frameworks treat cognitive demand as an inherent characteristic of
the test item and are considered a standard approach to studying the
cognitive demand associated with a test item [18]. Bloom [3] iden-
tifies six major categories for cognitive domain from the lowest to
the highest: knowledge, comprehension, application, analysis, syn-
thesis, and evaluation. Anderson and Krathwohl [16] revised the
original Bloom’s taxonomy and presented a hierarchy of six thinking
skill levels, with remembering, understanding, and applying falling
under lower-order thinking skills and analyzing, evaluating, and cre-
ating falling under higher-order thinking skills. Bloom’s Taxonomy
is crucial for measuring higher- and lower-level cognitive demand
in assessments. On the other hand, DoK is another instrumental
perspective of cognitive complexity, which considers the content
assessed in a test item and the expected depth of content under-
standing on the side of the learner [14]. Therefore, the researchers
decided to use the elements of the CRM, RBT, and DoK frameworks
to address the purposes of the study.

Previous studies have investigated the cognitive complex-
ity of questions [19–24], the relationship between test complexity
and testing method with test difficulty [12, 25–27], the effect of
behavioral factors on tests [28–30], and many other relevant issues
[31–40]. The present study targeted the cognitive demands of tests
developed by high school teachers across school grades; therefore,
studies in this area are reviewed. Moreover, as cognitive processes
frameworks and taxonomies like DoK and RBT play a crucial role
in measuring higher- and lower level cognitive skills in assess-
ments [41], studies using such frameworks are covered. Despite the
importance attached to the assessment of learners’ cognitive skills
and the role of cognitive complexity of test items on learners’ test

performance [42], there is a lack of evidence on how language teach-
ers formulate the cognitive load of test items while constructing
tests in the Iranian context. Moreover, the need for a better under-
standing of candidates’ cognitive processing in language tests has
been emphasized in the literature [43]. Discovering the cognitive
demand of English tests can help identify how comprehensively and
deeply English teachers target students’ English cognitive abilities
in their tests. Moreover, it will reveal whether the teachers balance
high and low cognitive demands in their tests across different school
grades. In the Iranian education system, English is one of the for-
eign languages offered to students. English language testing in Iran
has a long tradition of discrete point tests that focus on language
knowledge rather than the ability to perform in real situations [44].
Language performance evaluation in Iranian schools is conducted
both locally and nationally. Locally, students are assessed annually
through mid-term and final-term examinations. However, students
also sit for a nationwide examination at the end of grade 12. Accord-
ing to Jahangard [45], listening and speaking skills receive little to
no attention in Iranian schools and textbooks, and students are often
evaluated on these skills during the term in the class and not in the
final exam. Final exams focus on reading, writing, grammar, and
vocabulary. While testing the cognitive level of students is consid-
ered one of the highest objectives of any assessment system [42],
the literature review on language tests in the Iranian context shows
that little attention is given to other aspects of language knowledge
in the English language tests developed by teachers. Although cog-
nitive demand levels have become important aspects of assessment,
obtaining reliable test items on cognitive complexity is challenging.
Informed with the need for the adjustment of the cognitive demand
levels of tests with the academic stages of the students [4], and the
fact that tests for different levels of education should cover different
cognitive levels to accommodate different capabilities of learners,
the present study attempted tomap the levels of cognitive demand of
the English language tests developed by Iranian high school English
teachers, non-native to the English language, across three grades.

2. Literature Review

Testing the cognitive level of students is among the highest
objectives of assessment systems [42]. Studies in the area of test-
ing and assessment have approached the issue of cognitive load
or complexity variously. Golshan and Rezaee [46], for example,
analyze and codify the cognitive levels of two nationwide English
final exams based on Bloom’s Taxonomy. The results of the study
showed that low cognitive level questions (knowledge, compre-
hension, and application) were prominent. Similarly, Köksal and
Ulum [41] analyze exam questions in specific Turkish universities,
reporting that exam papers did not settle on higher cognitive skills.
Chandio et al. [47] also analyze the incorporation of Bloom’s Tax-
onomy in assessment, learning, and teaching. The study revealed
that the questions focused on the lower degrees of learning like
remembering, understanding, and applying, which promote memo-
rization, and there was less focus on the higher domains of learning
such as analyzing, evaluation, and creating. Setiyana andMuna [48]
investigate the application of Bloom’s Taxonomy in test items at a
university in Indonesia. They collected 471 test items and used a
rubric on verb usage of Bloom’s Taxonomy to identify certain cog-
nitive skills in items. The results of the study revealed that most
of the test items were from the “remember” level, and the “under-
stand” level was the second highest, followed by the “apply” level,
and the “analyze” level. The “evaluate” and “create” levels were
ignored in the test items. Fitri et al. [49] analyzed the levels of ques-
tions used in reading texts based on Bloom’s Revised Taxonomy,
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reporting that only three levels of Bloom’s Taxonomy were found
in the test, and almost half of them were in the form of the first level
(remembering). Al-Massarweh [50] studies the extent to which the
final exam questions for students from sixth to eleventh in schools
of the Ministry of Education in Jordan matched the levels of DoK. It
was discovered that the tests were at the level of remembering, and
hardly tapped extended thinking. It was reported that, unlike essay
writing questions, objective exams achieved the depth of knowl-
edge in all its dimensions. It was also reported that the dimensions
of depth of knowledge (remembering, concepts, and skills, strate-
gic thinking, and extended thinking) differed in terms of the subject
type. It was also reported that there were differences between the
tests developed for grades sixth, seventh, and eighth on the one hand
and the eleventh grade on the other hand.

3. Research Methodology

3.1. Research design

The present study required the identification and codification
of the components of RBT, DoK, and CRM frameworks (remember-
ing, understanding, applying, analyzing, evaluating, and creating)
in a set of sixty high school English exam questions. To achieve the
purposes of the study, the quantitative content analysis method was
used. The method, which involves the systematic coding and quan-
tification of content, is used to determine the presence of certain
themes or concepts within given written, visual, or oral content data
[51]. The study also employed a descriptive quantitative research
method to examine the frequencies of the components in the tests
across the three grades. This study was extracted from part of aMas-
ter’s degree thesis approved at Payame-Noor University of Guilan
Province, Rasht on 17 – 4 – 2021, under Student No. 980007716.
All ethical considerations were observed, and the required informed
consent was obtained from the participants in the present study.

3.2. Participants

The participants were three male English teachers aged
between 24 and 42 years. The English teachers were the coders,
and a convenient sampling method was used to select them. They
had at least five years of experience in teaching English and devel-
oping tests. They used a valid coding scheme developed based on
RBT, DoK and CRM frameworks. The coders separately analyzed
the tests using the coding scheme.

3.2.1. Instruments
A coding scheme, which was based on RBT, DoK, and CRM

frameworks, was developed and validated in the study. The frame-
works provide the standard for exploring the cognitive demand of
test items [18]; studies conducted in the areas of learners’ cogni-
tive processing and language testing have used such frameworks
as they enable teachers to design well-balanced tests with different
cognitive skills and guide them in the order in which they should
teach students to reach higher levels of thinking. The coding scheme
was developed in a number of steps: (1) the scrutiny of the RBT,
DoK, and CRM frameworks and related concepts in the literature,
(2) the extraction of the verbs, statements, and questions denoting
each of the components of the RBT, DoK, and CRM frameworks,
(3) formulation of the components of the RBT, DoK, and CRM
frameworks into a coding scheme, (4) the piloting of the coding
scheme on a sample of tests with the participation of 3 coders,
(5) the collection of coders’ comments on the weaknesses of the
scheme, (6) the revision and modification of the scheme based on

the coders’ comments, and (7) the coders’ approval of the cod-
ing scheme. The scheme contained the six components of the RBT
across the four levels of DoK as shown in CRM. For feasibility and
administrative purposes, all manifestations of each of the cognitive
levels of the RBT across the DoK framework and CRMmatrix were
named under the given RBT level. For example, all manifestations
of understanding (as a cognitive level of RBT) in the DoK levels
1 (Recall and Reproduction), 2 (Skills and Concepts), 3 (Strategic
Thinking or Reasoning), and 4 (Extended Thinking) were labeled
as solely understanding. Next, the cognitive levels of remembering,
understanding, and applying (DoK1 and 2 levels) were assigned as
lower-cognitive demand levels; and analyzing, evaluating, and cre-
ating were targeted (DoK3 and DoK 4 levels) as higher-cognitive
demand levels [16]. To help and secure the accuracy and appro-
priateness of the association between a test item and the cognitive
levels, verbs, statements, and questions denoting the meaning and
concept of each of the cognitive levels were appended to the coding
scheme.

3.2.2. Procedure
To collect the data, the researchers visited six high schools

to collect exam questions. Twelve school teachers and six princi-
pals were explained about the purpose of the study, and permission
was obtained from them to analyze the exam questions. They were
told that only the test items on the exam questions would be stud-
ied and analyzed and all other information on the questions would
remain confidential. The exam questions were obtained and then
grouped in terms of grades. Then, three coders were recruited and
trained by experienced experts teaching at the university level on
how to analyze the exam questions. The training included a mod-
ule on the components of the RBT, DoK, and CRM frameworks
so that the coders master relevant concepts and components. In this
phase, they were trained on the theoretical concepts underlying each
framework and were familiarized with the verbs, statements, and
questions denoting each of the levels of the RBT, DoK, and CRM
frameworks. The coders were also trained on how to use the coding
scheme to analyze the test items. Next, they were asked to use the
scheme to code sample exam questions to remove any ambiguities
and potential problems in coding the questions. The coders per-
formed the rating independently and then a focus group of the coders
and trainers was formed, needed consultation and advice weremade,
and the coding phase started subsequently. In the coding phase, the
coders were provided with a parcel of questions which were grouped
in terms of grades. They studied the test items on each of the exam
questions andmatched the itemswith cognitive levels on the scheme
using sample verbs, questions, and statements. They reviewed all
the items in each of the exam questions. They also indicated the test
items, and the grade in which the test items had been used, the lan-
guage skill(s) the test items targeted, and the total frequency of the
test items associated with each of the cognitive levels. Each of the
coders performed the coding independently; the codings were sub-
sequently cross-checked to secure the reliability of the codings. In
case of any inconsistencies, the coders were asked to convene to
reach a consensus.

4. Results

The materials used for this study were questions and final
exam papers developed by high school teachers. A pool of questions
extracted from sixty exams from different high schools was created.
Most of the tests contained four language components of vocab-
ulary, grammar, writing, and reading. The total number of tests
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reviewed over the eight years and the language skills incorporated
in the tests are given in Table 1.

Table 1
The language skills reviewed

Grades Skills Vocabulary Grammar Writing Reading
Grade 12 304 195 147 215
Grade 11 250 183 124 169
Grade 10 287 232 137 173
Total 841 610 408 557

The two language skills of listening and speaking were not
reviewed as they were not incorporated in all exams. Samples of the
teacher-developed tests falling under each of the cognitive levels are
given below.

1) Remembering:
Example 1: Match the words with their definitions.

1. The time after now.
2. a person
3. healthy
4. defend

a. to protect someone or something from danger.
b. future
c. human
d. strong and well

Example 2: Match the pictures with the following sentences.

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

1) A book in which you record your thoughts or feelings or what
has happened every day.

2) Try to avoid foods that contain a lot of fat.
3) We have to take care of elderly people.
4) He couldn’t figure out what his mother was talking about.

Example 3: A. Match the words (1–4) with the definitions
(a–e). There is one extra definition.
1. craftsman (. . . .)
2. humankind (. . . .)
3. rarely (. . . .)
4. despite (. . . .)

a. all people
b. without taking any notice of
c. one who makes beautiful things by hand
d. starting a short time ago
e. not very often

2) Understanding:
Example 1: A. Fill in the blanks using given words (a–e). There is
one extra word.
a. prevent b. absolutely c. diet d. tilework e. ability

1. You’re . . . . . . . . . . . . . . . . . . . . . right – we can’t all fit in one car.
2. The physical or mental power or skill to do something is known

as . . . . . . . . . . . . . . . .
3. We hope to . . . . . . . . . . . . . . . . . . . anything unpleasant from

happening.
4. There are lots of . . . . . . . . . . . . . . . in Sheikh Lotfollah Mosque.

Example 2: Unscramble the words to make a complete sentence.

1. any – solve – have – suggestions – do – the – you – problem – to?
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. shopping – somebody – car – while – she – took – was – her.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Example 3: Choose the best answer.

1. It could be cold and wet so . . . . . . . . . . . . . . . . some sensible
clothes.

satisfya. packb. weavec. appreciated.
2. Praying decreases stress and gives people a calm and

. . . . . . . . . . . . . . . life.
unsafea. irregularb. balancedc. unhealthyd.

3) Applying:
Example 1: Fill in the blanks with correct form of the verbs.

1. She promised . . . . . . .. (not object) to his bad habit of . . . . . . . . .
(smoke) in the car.

2. Just avoid . . . . . . . . . . . . . . . . . . . . . . (make) unnecessary mistakes.

Example 2: Fill in the blanks with your own words.

1. When my brother saw his score in the final exam, . . . . . . . . . . . .
into tears.

2. The problem was really difficult and I couldn’t
. . . . . . . . . . . . . . . out its answer.

Example 3: Combine two sentences with (so, and, or, but).

1. I was feeling very tired. I want to bed very early.
2. It was an easy exam. I can’t pass it.

4) Analyzing:
Example 1: One odd out. Circle the different words in each group.

1. lowera) developb) improvec) boostd)
2. elementarya) advancedb) technicalc) intermediated)

Example 2: The pronoun “they” in thesecond paragraph refers
to. . . . . . . . . . . . .

traditionsa. customsb. immigrantsc. culturesd.
Example 3: Read the following sentences and find the subjects,
verbs, objects

1. The French built the church in the 13th century.
2. I picked up the wrong bag by mistake.
3. The baby laughed very loudly.

5) Evaluating:
Example 1: There is one error in each of the following sentences.
Find and correct them.

1. look! It is a beautiful wooden small house.
2. All human are going to work together to have a beautiful planet.

Example 2: Which one is the main idea of the text?

a. Paying attention to physical health improves lifestyle.
b. To enjoy a better lifestyle, we need to develop healthy

habits.
c. Themost important thing to enjoy a good life is having emotional

health.
d. The best factor to keep people healthy is having a light breakfast

followed a light lunch.

Example 3:We can conclude from the passage that atomsmovemost
slowly . . . . . . . . . . . . .

a) in a frozen object
b) in a small object
c) in a still object
d) in a melting object.
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6) Creating:
Example 1: Complete the sentences.

1. I like learning Chinese, but . . . . . . . . . . . . . . . . . . . . . .
2. You must study well, and . . . . . . . . . . . . . . . . . . . . . . . . .

Example 2: Generate one question and then answer it.
Question: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Answer: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Example 3: Write a topic sentence for following paragraph.

Most of them have good taste. They are really delicious.
Examples of fruits are apples, oranges, and bananas. Fruits have
many vitamins and minerals, including vitamin C, vitamin E, and
potassium. For these reasons, it is a good idea to eat lots of fruits.

To analyze the data, the frequency and percentages of the codes
within and across the three grades were computed. The study inves-
tigated the cognitive demand of all tests developed by the school
teachers. The results of the analyses are summarized in Table 2.

Table 2
Frequency and percentages of the cognitive

demand levels

Cognitive levels:
RBT
DoK
CRM

Frequency Percentage

Remembering 651.00 26.95
Understanding 1099.00 45.49
Applying 412.00 17.05
Analyzing 146.00 6.04
Evaluating 74.00 3.06
Creating 34.00 1.41
Total 2416.00 100.00

As shown, the frequencies of the low cognitive demand lev-
els of “remembering,” “understanding,” and “applying” constituted
a large proportion (89.49%) of the questions. In contrast, the fre-
quencies of “analyzing,” “evaluating,” and “creating,” as the high
cognitive demand levels constituted a small proportion (10.51%)
of the whole package. Moreover, “understanding” was the most
frequent cognitive level and creating was the least frequent one.

The study also investigated whether there were any significant
differences in the cognitive demand levels of the tests across the
grades. The results are given in Table 3 below.

As shown in the table, in all grades, the most frequent cogni-
tive level was “understanding” and “creating” was the least frequent
one. Remembering took the logical course and increased across
grades from 25.81% in grade 10 to 26.45% in grade 11 and 28.46 in
grade 12. Understanding, on the other hand, took a descending order
across the grades. Applying just fluctuated as it increased in grade
10, dropped in grade 11, and increased in grade 12 to roughly match
up with the frequency in grade 10. Analyzing had its peak in grade
10 and dropped in grades 11 and 12 where it roughly leveled. Eval-
uating, underwent fluctuation as it declined from 2.90 in grade 10
to 1.79 in grade 11; then, it reached its peak in grade 12 (2.56). Cre-
ating had a steady logical rise from 0.48 % in grade 10 to 1.10 in
grade 11 and 2.56 in grade 12.

The results indicated that the tests mostly contained low cog-
nitive levels. The proportions of the understanding, analyzing, and
evaluating in the tests developed for grade 10 were more than those
of grade 11. However, creating, applying, and remembering were
more frequent in the tests designed for grade 11. The frequency of
“remembering,” evaluating,” and “creating” in the tests developed
for grade 12 was higher than the tests in grades 10 and 11.

The distribution of the low-cognitive demand levels (remem-
bering, understanding, and applying) and the high-cognitive demand
levels (analyzing, evaluating, and creating) was calculated across
the three grades. The results are summarized in Table 4.

Table 3
The cognitive demand levels across the grades

Cognitive levels Grade 10 Grade 11 Grade 12
Frequency Percentage Frequency Percentage frequency percentage

Remembering 214.00 25.81 192.00 26.45 245.00 28.46
Understanding 394.00 47.53 336.00 46.28 369.00 42.86
Applying 137.00 16.53 135.00 18.60 140.00 16.26
Analyzing 56.00 6.76 42.00 5.79 48.00 5.57
Evaluating 24.00 2.90 13.00 1.79 37.00 4.30
Creating 4.00 .48 8.00 1.10 22.00 2.56
Total 829 100 726 100 861 100

Table 4
High- and low-demanding cognitive levels across grades

Grades Low Demand High Demand
Frequency Percentage Frequency Percentage Total

Ten 745.00 89.86 84.00 10.13 829
Eleven 663.00 91.32 63.00 8.67 726
Twelve 754.00 87.57 107.00 12.42 861
Total 2162 89.48 254 10.51 2416
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The results showed that out of 2416 codes, more than two-
thirds manifested low cognitive demand levels (89.48%), and only
a small proportion represented high cognitive levels (10.51%).

To determine if there was a balanced representation of low and
high demand levels in the tests across the three grades and eight
academic years, a Chi-square test was performed. The results are
presented in Table 5.

Table 5
Chi-square test for low and high cognitive demand

levels across grades and years

Across grades
Chi-Square 1521.709
Df 5
Asymp. Sig. .000

The results revealed a statistically significant difference among
the observed frequencies of low and high cognitive demand tests
across the three grades (X2 (5, n = 2416) = 1521.709, p < 0.05). The
results indicated that the tests did not represent a balanced pattern
of low and high cognitive demand levels across the three grades.

5. Discussion

This study explored the cognitive demand levels of the English
tests developed by high school English teachers across three grades.
The findings showed that low-demanding cognitive levels with the
dominance of “understanding” were more frequent in the ques-
tions. The results also indicated that the tests did not engage the
students’ higher cognitive levels adequately. It was, however, dis-
covered that the tests developed for grade 12, which is the final
grade in the high school, included high cognitive levels (analyze,
evaluate, and create) compared to the English tests for the two other
grades. The results of this study were similar to a study by Setiyana
and Muna [48], where most of the test items were at the remember-
ing (45%) and understanding (42%) levels. Similarly, in this study,
remembering and understanding were the predominant levels, with
the remembering level representing 26.95% and the understand-
ing level representing 45.49% of the tests. Likewise, Nakkam and
Khamoja [43], who evaluate the reading comprehension questions
in Moroccan ELT textbooks, reported that a few questions in the
textbooks were at high cognitive levels with analyzing, evaluat-
ing, and creating levels representing only 6.04%, 3.06%, and 1.41%
of the questions, respectively. Similarly, in the present study, high
cognitive levels were almost absent in the items that assessed the
students’ reading; the test items which assessed the students’ read-
ing comprehension were at the remembering level. In the same vein,
Nakkam and Khamoja [52] analyze reading tests in the “Bahasa
Inggris” textbook, reporting that the remembering level represented
26.95%, the understanding level represented 45.49%, and applying
represented 17.05% in the lower-order levels of thinking, while the
analyzing level represented 6.04%, and the evaluating and creating
levels represented only 3.06% and 1.41%, respectively. The reason
for this variation might be the difference between the materials in
the two studies. The present study analyzed exam papers with four
language skills, while Arvianto et al. [53] analyzed textbook reading
exercises. Questions on different language skills such as vocabulary
or grammar may focus on different cognitive levels. The findings

of this study also differed from those by Assaly and Smadi [54],
which evaluates the cognitive levels of questions in a master class
textbook. They found that 40% of the questions focused on high
cognitive levels, while 52% were at the comprehension level, 3.7%
were at the remembering level, and 6% of the questions were at the
applying level. The discrepancy may be due to the English language
proficiency level of the master’s class textbook, where the author
emphasizes higher-order thinking skills.

The findings in the present study also showed a statistically
significant difference between the representation of low- and high-
demanding cognitive levels in exam questions developed by English
teachers. The results showed that the understanding level had the
highest frequency among lower-order levels, with 1099 items in
all English tests. Remembering was present in 651 items while
applying had the lowest frequency (412) among lower-order skills.
The findings in the present study are in line with the results of
the study by Golshan and Rezaee [46], who analyzed and codified
the cognitive levels of two nationwide English final exams in the
Iranian context based on Bloom’s Taxonomy, showing that low cog-
nitive level questions (knowledge, comprehension, and application)
were prominent. Similarly, likewise, in the Turkish context, Köksal
and Ulum [41] analyzed exam questions in certain Turkish univer-
sities, reporting that exam papers did not settle on higher cognitive
skills.

The findings of the present study also showed that the frequen-
cies of higher-order levels of analyzing, evaluating, and creating
were 146, 74, and 34, respectively. The chi-square test across the
three grades revealed that the proportion of lower-order thinking
skills was statistically different from that of higher-order thinking
skills. The results confirmed the findings of Chandio et al. [47],
which indicate that questions developed by teachers in Pakistan
focused on lower-order skills of remembering, understanding, and
applying, promoting memorization, with less attention to higher-
order domains of learning. The preference for lower-order questions
may stem from their minimal preparation requirements in writing
and evaluating, or from traditional methodologies that emphasize
lower cognitive levels such as information recall. The cause of this
similarity could be a result of the fact that in the educational sys-
tem of both countries and final exam papers developed by teachers,
the major emphasis is on high school textbook exercises. Teachers
may be influenced by traditional systems of teaching and testing and
focus on recalling or memorizing information [55, 56]. Likewise,
Tangsakul et al. [57] used Bloom’s revised taxonomy to analyze
reading comprehension questions in Team Up in English 1–3 and
Grade 9 English O-NET Tests. The results showed that the lev-
els of reading comprehension questions were at lower levels, with
a significant difference between the representation of higher-order
and lower-order thinking levels of Bloom’s revised taxonomy in
the questions. The majority of the questions in their study were at
the remembering level (71.15%). In the same vein, Razmjoo and
Kazempourfard [58] investigated the representation of cognitive
levels in Interchange course books and found a significant differ-
ence between the books in their inclusion of different levels. Similar
to the present study, lower-order thinking skills were the most dom-
inant learning levels in these books, with less focus on the higher
domains, and the content of the books revolved around lower-order
thinking skills. Coursebook developers and test designers should
strive to develop exercises and activities that include higher-order
thinking skills. The results of this study are also different from those
of Qasrawi and BeniAbdelrahman’s [59] study, which analyzes the
frequency of lower and higher thinking processing in tests and
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exercises included in Unlock English textbooks. The results showed
that Unlock textbooks enhance both higher- and lower-order think-
ing levels. However, in the present study, there was a statistically
significant difference between the representation of higher-order
and lower-order thinking levels of Bloom’s revised taxonomy in
final exam questions. The differences between the two studies sug-
gest that Iranian test developers and teachers may not have been
adequately trained in designing higher-order questions to develop
test-takers’ higher cognitive skills.

6. Conclusion

This study aimed to map CDL of English language tests
developed by high school non-native English teachers across three
grades (10 through 12). The results showed that the low-cognitive
demand components (remembering, understanding, and applying)
were more frequent than the high-cognitive demand components
(analyzing, evaluating, and creating). Few questions were at the
high-cognitive demand level, particularly the “creating” component,
which was rarely used in the English tests. The “understanding”
component was dominant in the tests. The results also showed
that the level of cognitive demand of the tests differed across
school grades with grade 12 containing the highest number of tests
requiring high-cognitive demand components. The study also dis-
covered that most vocabulary items in high school final exams
were measured at the remembering level. The majority of the read-
ing comprehension questions focused on remembering, while most
grammar tests focused on understanding. As for the writing skill,
the understanding level had the highest proportion. The findings
run contrary to the need for the students to be able not only to
remember or understand what they have learned but also to analyze,
evaluate, and synthesize the facts to solve real-life problems. The
study concludes that the tests predominantly required low-cognitive
demanding components and were not developed based on a measure
of cognitive demand involving both lower-order and higher-order
thinking processes. Therefore, a revision in test design may be nec-
essary to balance and regulate the cognitive demand of the tests.
Teachers and test designers may still be under the influence of tra-
ditional testing systems placing emphasis on lower-order learning
objectives such as recalling or memorizing information. Teachers
seem to need training on the cognitive demand of tests and how it
differs from linguistic difficulty; they also need training on tech-
niques for the incorporation of different levels of cognitive demand
in tests to tap students’ higher levels of thinking. Teachers and
test developers are recommended to use a cognitive demand guide
specifying the underlying nature of tasks required in the tests, the
complexity of the expressions and information presented in the test,
and the choice of test item stem format and response format for dif-
ferent school grades to regulate the cognitive demand of test items.
While the complexity of item stems and response options in a test
item can affect its difficulty [8], the cognitive demand of a test item
is not necessarily associated with its difficulty. For example, two
vocabulary test items may have the same cognitive demand, requir-
ing either lower or higher-order thinking skills, but their difficulty
level for a test taker may be different. Therefore, when developing
tests in terms of levels of cognitive complexity, the test developer
should consider what students have learned from the lessons and
then choose a topic and make questions based on each level. To
put it another way, the cognitive complexity of a language test item
is not solely determined by how difficult the linguistic knowledge
required in the item is; rather, it involves the cognitive processes that
the item requires. As such, any given language test item, whether
requiring difficult or simple linguistic knowledge, can be developed

in a way that involves either a simple or complex cognitive load.
It is up to the test developer to calibrate the cognitive complexity
of a language test item. For instance, a test item involving diffi-
cult linguistic knowledge may involve simple cognitive processes,
while a test item involving simple linguistic knowledgemay involve
complex cognitive processes. Cognitive demand levels of tests and
students’ academic levels need to be adjusted and tests for different
education levels should cover different cognitive levels.

The findings have practical implications for the development
of tests that measure not only students’ knowledge of the English
language but also their capacity to deal with levels of cognitive
complexity incorporated in the tests. The study also has practi-
cal implications for teachers and authorities who make policies for
testing English language skills in education systems:

1) They can use the results of this research to adapt the existing
testing system based on the cognitive and linguistic requirements
of students.

2) Education policymakers can formulate standards requiring con-
siderations for cognitive demand and load in the development of
school tests as well as high-stake national tests.

Based on the findings and results of this study, some sugges-
tions for further research can be made. The following suggestions
deserve further research:

1) A different study can be conducted to investigate the represen-
tation of Bloom’s revised taxonomy in the tests developed by
junior high school teachers.

2) Further studies may investigate whether Bloom’s revised
taxonomy is reflected in the English high school
textbooks.

3) Studies must be conducted to find out whether test designers and
teachers from both government and private schools are familiar
with the Bloom’s revised taxonomy.

4) Finally, a similar study can investigate the representation of
Bloom’s revised taxonomy in the tests developed by other high
school teachers.
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