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skills and metacognitive
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university learners

Musharraf Aziz* and Rafizah Rawian

School of Language, Civilization and Philosophy, Universiti Utara Malaysia, Sintok, Malaysia

This study aimed to examine the levels of Pakistani university learners’
higher order thinking skills (HOTS) in English reading comprehension and to
explore how explicit assessments of HOTS can reveal learners’ strengths and
weaknesses in reading as compared to the traditional assessment of reading.
Secondly, the study analyzed the effect of learners’ metacognitive awareness
on reading on the relationship between their HOTS levels and reading
performance. It used a mixed-method approach. In the quantitative phase, an
explicit HOTS-based reading test was designed using Bloom's taxonomy. Using
random stratified sampling, it was administered to the learners of Bachelor of
Sciencein English (n = 200). Stratified sampling was performed for investigating
the gender gap in HOTS levels. The learners’ metacognitive awareness of
reading was analyzed using Survey of Reading Strategies. Descriptive analysis,
independent sample t-test, correlation analysis, and moderator analysis were
conducted. It was found that the learners’ HOTS levels correlated with their
reading performance where creative skill was the strongest, and evaluating skill
was the weakest. Metacognitive awareness of reading positively moderated the
relationship between the learners’ HOTS levels and reading performance. In
the qualitative phase, purposive stratified sampling was applied. A subsample
(n = 6) was extracted from the core sample based on the high, average, and
low reading performance, and three groups were formed. A semi-structured
interview was conducted to know learners’ opinions on using HOTS-based
assessment in reading and their cognitive and metacognitive abilities. The
thematic analysis of the qualitative data revealed that three out of six learners
did not approve of the way they were assessed by the university. They
informed that they had issues with cognitive and metacognitive control of
English texts. The findings revealed that the majority of learners suffered
low HOTS levels in English reading. The study offers recommendations for
English as a second language (ESL) teachers, assessors, and policymakers
to improve learner performance to the possible optimal level, especially in
underdeveloped contexts that use traditional reading assessments.

HOTS levels, ESL learners, reading comprehension, metacognitive awareness,
underdeveloped contexts, higher education
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Introduction

Every university learner should be able to comprehend
advanced English reading texts to access the academic and
global stock of knowledge, specifically in contexts where English
is the sole medium of university instruction (Galloway and
Ruegg, 2020). However, higher order thinking (e.g., analyzing
the textual organization, evaluating arguments, and synthesizing
information using previous knowledge) underlying reading
comprehension differs from learner to learner. Prior studies
have mainly focused on investigating the level of essential
processual involvement of higher order thinking skills (HOTS)
in instruction and materials of reading comprehension. Studies
focusing on explicit taxonomic modeling of learners HOTS
levels in reading comprehension, targeting the cognitive skills
specific to the process of reading, are still scarce (Saido
et al, 2018). In underdeveloped education systems, such as in
Pakistan, assessment practices for English as a second language
reading comprehension are illusory and traditional relying
largely on surface scoring. Stagnated low reading performance
among university learners the past two decades is of great
concern (OECD, 2014; University of the Punjab, 2020). Despite
that, learners’ HOTS levels in reading comprehension have never
been modeled. Thus, the essential role of HOTS in producing
effective reading comprehension seems to have been overlooked.
In pursuance of investigating these university learners’ strengths
and deficits in HOTS that underlie reading comprehension, this
study explicitly models their HOTS levels using higher order
thinking skills specified in Bloom’s revised taxonomy (Anderson
etal., 2018).

Before we elaborate on the literature regarding the effect
of using HOTS-based reading comprehension assessment, it
is necessary to describe the purpose of modeling HOTS, and
the corresponding context. Understanding the context of the
current study can facilitate prospective research in reading
assessment in developing countries while promoting consensus
on why explicit modeling of learners’ cognitive abilities
is valuable in teaching-learning scenarios (Reynders et al,
2020). Contrary to developed countries, reading comprehension
pedagogy and assessment in the Pakistani context (i.e., the
context of the current study) entails a memorization-based
system. The cognitive approaches to teaching and assessment
have yet to take a firm ground in the tertiary education of
the state. While researchers (Brookhart, 2017; Elleman and
Oslund, 2019; Soto et al., 2019; Spencer et al., 2020; Cai and
Chen, 2022) have largely asserted the pivotal role of HOTS and
the explicit cognitive approach in producing effective reading
comprehension, the Pakistani education system has not yet
shown any significant response to this call of cognitive reforms
(Hoodbhoy, 2021). According to Flippo et al. (2018), we can
exploit the complementarities between HOTS and the reading
comprehension process in assessing learners’ cognitive strengths
and deficits in reading comprehension. The core processes
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of advanced level reading comprehension include analyzing,
evaluating, and creating textual information. These processes
occur while a reader interacts with a text. Systematic and explicit
modeling of these HOTS levels in learners can offer valuable
solutions for low reading performance by identifying the levels
that require remedial measures. Furthermore, the cognitive skills
which contribute to reading performance can be optimized
by such refined assessment. The cognitive processes are the
basic components of comprehension since they simultaneously
represent the cognitive and reading ability of the learner (Dewitz
and Graves, 2021). For that matter, modern reading assessment
should be designed on cognitive principles so that learners’
HOTS levels can be explicitly mapped. The results obtained
from traditional surface-scoring do not reveal latent reading
abilities and deficits in the learners, hence, may be categorized
as unauthentic assessments (Renandya et al., 2018). Reading
assessment with the purpose of modeling learners’ HOTS levels,
combine the benefits of revealing the learners’ actual latent
performance and understanding their learning needs. Taken
together, they can improve learner performance by initiating
targeted remedial programs.

Research on reading comprehension, thus far, has been
largely produced in the context of developed countries focusing
on how to increase the learners’ performance by engaging them
more in cognitive activities. For example, Elleman and Oslund
(2019), in the US context, examined the reasons why a number
of adolescent learners had flat reading performance, and what
policies and models could stimulate the growth of HOTS in
these learners. Similarly, Kim et al. (2018), investigated the US
beginner learners’ cognitive sensitivity toward inconsistencies in
reading comprehension and the role of online monitoring in
it. Chow et al. (2021) investigated the reading performance of
Chinese English as a second language (ESL) undergraduates. In
the context of developing countries, most studies have focused
on examining HOTS levels in academic reading materials and
teaching (Aziz et al., 2017; Atiullah et al., 2019; Singh and Shaari,
2019; Ulum, 2021), and investigating the relationship between
HOTS and reading performance, using critical thinking tests
(Thamrin and Widodo, 2019; Tanudjaya and Doorman, 2020).
The studies on explicit modeling of HOTS levels of the learner,
instead of classroom materials or discourse, using HOTS-based
reading tests are scarce in the context of developing countries
(Mogaji et al., 2022) such as Pakistan (Hoodbhoy, 2021).

Link HOTS with reading comprehension and its curriculum
design could, however, be further used to measure learners
HOTS abilities to bring about a difference in the teaching and
learning of reading. It can prove beneficial at six broad levels:
(1) knowing learners’ cognitive levels can provide the teacher
with valuable information about the learners’ contributive and
compromised HOTS; (2) using the information about the
learning needs, teachers can target weak HOTS that require
remedial measures (3) targeting deficient HOTS can potentially
help struggling learners who are intimidated by higher-level
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reading comprehension activities; (4) explicit modeling can be
used as an authentic design for future reading assessment,
and (5) targeting weak HOTS can increase the learner
performance (Allen and McNamara, 2020). Therefore, this study
models university learners’ HOTS levels in English reading
comprehension to obtain detailed profiles of the learners’
strengths and weaknesses in reading. This could be used to
introduce an explicit design of HOTS-based reading assessment
to university teachers to optimize learner performance. If
teachers know the learning needs of their students, they can
align their instruction and remedial programs to increase learner
performance. For this purpose, this study has also included
learners’ metacognitive awareness of reading into the scope of
this research. We argue that combining the inquiry of cognitive
and metacognitive skills can provide a more accurate picture
of the status of the Pakistani university learners about their
HOTS in English reading. Knowing the level of the learners’
metacognitive awareness of reading can reveal if the learners are
able to apply their current cognitive skills to reading texts. As
the literature on HOTS in reading comprehension is specifically
limited to reading materials and classroom discourse, we will
discuss below the cognitive approach and call for cognitive
reforms to model learners’ HOTS for assessing their reading
abilities using context-valid assessment. We will also discuss
other prominent and relevant HOTS concepts.

HOTS-based reading comprehension

Greater  performance in  university-level — reading
comprehension has largely been associated with greater
academic achievement (Kosimov, 2022). Effective reading
comprehension, especially in ESL contexts, is seen as an
essential study skill in today’s age of hyper-information and
globalization (Moyon et al., 2017; Clinton-Lisell et al., 2022).
In ESL contexts with English as the sole medium of university
instruction, such as Pakistan (Irfan, 2019), proficiency in
English reading comprehension is a tool to engage in academic
activities as well as a doorway to better future opportunities
for undergraduates. In a way, both academic and professional
success is linked with effective reading comprehension abilities
(Barber and Klauda, 2020). Many researchers (Brookhart, 2017;
Koksal and Ulum, 2018; Horvathova and Nadov4, 2021; Wu and
Chen, 2021) agree that analytical, evaluative, and creative skills
are the three core cognitive skills (or HOTS) that are highly
represented in the process of reading comprehension. In simple
words, reading comprehension includes analyzing, evaluating,
and creating textual meanings. Ness (2019), following the
principles of cognitive theory of reading comprehension
and using think-aloud protocols, modeled learners’ reading
strategies such as inferring, evaluating, questioning, and
synthesizing information. She mapped the development of the
learners’ reading comprehension and found a fair increase in
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their reading performance. Furthermore, Nappu and Hambali
(2022), using the cognitive approach to reading, conducted a
quasi-experiment by implementing HOTS in their classroom
discourse. They concluded that the learners who were taught
using the HOTS strategy in reading comprehension showed
better learning outcomes as compared to the learners who were
taught by the traditional method.

Collectively, the cognitive reforms of the 1970s’ cognitive
revolution in (second language) L2 education, changed the way
reading comprehension was conceptualized. It emerged that it
was a cognitive process based completely on the functioning
of HOTS in the reader’s cognitive dimension. As a result,
teachers were exceedingly required to align the objectives,
instruction, and assessment of reading with the cognitive
principles of comprehension. As stated earlier, a considerable
volume of empirical research in reading has asserted that
effective reading comprehension is essentially linked with the
learner’s HOTS levels. Recently, Thamrin and Widodo (2019)
conducted a study to improve learners’ reading comprehension
by developing their higher-order thinking. They found that
students’ poor reading comprehension performance improved
with increasing their HOTS levels. Similarly, Lazonder et al.
(2020) contend that there is a complementarity between
HOTS and reading comprehension because both share the
traits of problem-solving. However, processes within traditional
education systems are still far behind in explicitly integrating
HOTS into reading comprehension teaching, learning, and
assessment. Where HOTS has been implemented in teaching
reading comprehension in developing countries, it is mostly in
an implicit manner. Moreover, HOTS-based reading assessment
and diagnosis of learners’ cognitive abilities that underly reading
are scarce. Brookhart (2010) contends that reading should be
assessed using an explicit HOTS strategy even if higher-order
thinking is implicitly incorporated into instruction.

Recent studies (Cottrell, 2017; Carlson et al., 2022) propose
that learners with low comprehension ability, in fact, lack HOTS.
Thus, explicitly modeling learners HOTS levels in reading
can provide abundant opportunities for educators to know the
exact skill(s) and subskill(s) that should be targeted to improve
performance (Olson et al., 2018). Unfortunately, modeling these
levels for assessing reading comprehension is not a frequent
practice despite its dire need in the context of those with
weak comprehension. The aforementioned studies, together
with those that indicate enhanced neural activity while learners
use their cognitive reserves (Hilton and Hilton, 2020), stipulate
that it is important for the teacher to obtain detailed insight
into students’ mental models of reading and their engagement
with texts by mapping HOTS levels. It becomes crucial at the
university level since university learners need effective reading
skills for securing a good level of academic achievement, and
accessing the global stock of knowledge, research, and career
prospects. Merely obtaining surface scores does not provide
insights into learners’ latent levels of higher-order thinking.
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Such simplistic assessment techniques do not stimulate learners’
focus on learning specific skills for performing better hence,
failing the objective of assessment for learning (AfL). Moreover,
traditional assessments do not have the contextual affordance of
reflecting on HOTS levels for skill diagnosis. On the contrary,
detailed cognitive modeling in comprehension is parallel to
cognitive diagnostic assessment that can provide each learner’s
developmental trajectory in reading (Tang and Zhan, 2021).
It provides ample systematic information to the teacher and
learner about how and where to focus on improvement.
Information on learners’ current HOTS levels can be used to
simulate and reinforce their latent critical reading mechanism.
As reading comprehension is an act of conceptual processing,
this process should be modeled through relevant assessment to
tap learners’ reading abilities.

Analytical, evaluative, and creative skills
as HOTS

Higher order thinking skills are a set of cognitive processes
such as analytical, evaluative, and creative skills in the mental
dimension of an individual, which are used in enterprises
related to problem-solving (Fuchs et al, 2018). In the
context of reading comprehension, processes such as inferring,
analyzing textual formation, evaluating inconsistencies and
consistencies, analyzing arguments, and creating information
using previous cognitive frameworks, involve higher-order
thinking. Additionally, the reader uses HOTS to comprehend
and select relevant information in the text by de-noising it
(Butterfuss and Kendeou, 2018; Shin et al., 2019). These higher-
level processes compute reasoning in the mental workspace
while the reader/learner interacts with the text. Therefore,
they are crucial for the comprehension process as the whole
process takes place in the cognitive dimension. Numerous
studies (Brookhart, 2017; Morton and Colbert-Getz, 2017;
Singh and Shaari, 2019; Surtantini, 2019; Lestari and Suhandi,
2020) have found a positive effect of higher-order thinking on
learner achievement in reading. They have used the taxonomic
specification of HOTS presented by Bloom’s revised taxonomy
(Anderson et al, 2018). In this regard, these studies have
a consensus that the taxonomy’s categorization of HOTS
as analytical, evaluative, and creative skills is valid. Figure 1
illustrates the taxonomic levels of these skills.

Figure 1 shows that the taxonomic flow of HOTS is from
analytical skill to evaluative skill to creative skill. These skills
are complex mental processes that are used in advanced reading
comprehension and other higher-order activities. Taxonomizing
these skills have assisted teachers and researchers to understand
the cognitive impact of materials, classroom discourse, and
type of assessment. However, studies on modeling learners’
HOTS levels and designing authentic and explicit assessments
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FIGURE 1
HOTS in Bloom's taxonomy (conceptualized by the researchers).

using skill categorization are scarce. Explicit categorization
stimulates successful learning in a manner that is related to the
structure and automation of skills (Stiller and Schworm, 2019).
In the context of learners, these cognitive levels can be used as
indicators of learners’ reading comprehension performance. A
recent study (Aziz et al., 2018) modeled learners’ cognitive levels
in analytical, evaluative, and creative skills for seeing the effect
of HOTS on reading performance in the context of Pakistan.
However, the interaction of HOTS with metacognitive skills in
the context of Pakistani learners requires research attention.
Acquiring a better understanding of the learners’ latent cognitive
abilities in the taxonomic form, also involving metacognitive
awareness of reading, can offer valuable insights that can be used
in increasing ESL learners’ reading comprehension.

Effect of metacognitive awareness
on reading

Closely related to higher-order thinking (the cognitive
factor) in the comprehension process is metacognitive awareness
of reading (the metacognitive factor), which is frequently
defined as “cognition about cognition” or “thinking about
thinking.” It is a set of metacognitive processes that are used
to monitor ongoing thinking (Rhodes, 2019). Previous studies
have investigated the direct effect of metacognitive skills on
reading, yet few of them have analyzed the moderating effect
of reading metacognitive skills on the relationship between
learners’ HOTS and reading performance. Prior studies (Darjito,
2019; Soto et al, 2019; Teng and Reynolds, 2019; Teng,
2020) have found a positive relationship between learners’
metacognitive controls on the texts and reading performance.
However, a recent study (McCarthy et al, 2018) did not
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replicate the findings of most prior studies. Instead, they found
that explicit metacognitive prompts did not increase learners’
reading performance. They argue that implicit integration of
metacognitive strategies may produce better results. Burin
et al. (2020) also indicated the possibility of metacognitive
overload in learners that might have a negative effect on
their performance. In this study, we considered the above
contradictory findings and decided to evaluate the nature and
level of the Pakistani learners metacognitive awareness in
English reading comprehension. Gaining detailed information
about learners’ reading metacognitive awareness along with their
HOTS levels can reveal if they have metacognitive blocks or
deficits in case of low HOTS levels.

Gender gap in HOTS levels and
reading performance

Gender gap is a significant factor to consider in the
context of reading comprehension performance. Numerous
studies (Alvarado, 2017; Aditomo and Hasugian, 2018; Torppa
et al, 2018; Reilly et al, 2019; Scholes, 2019) have found
females outperforming males in reading. They conclude that
female learners tend to be better at creative skills and overall
comprehension than male learners. However, research on the
gender gap at the university level reading performance is
not rich in the context of Pakistan. Most studies in the
Pakistani context conclude that the gender gap in reading
translates to the underperformance of male learners (Shah
and Armstrong, 2019). More investigation is needed to assess
the validity of these findings. Pakistan has co-education
institutions as well as gender-specific (i.e., males-only, and
females-only) universities, therefore, investigating the gender
gap holds valuable implications for gender-specific teaching-
learning initiatives.

Van Hek et al. (2019) conclude that female learners
have outperformed male learners in reading comprehension
in all member countries of the Organization of Economic
Cooperation and Development (OECD) showing a sizable score
gap. Therefore, in this study, we were interested to explore
the reasons behind the gender gap that favors females with a
particular focus on the learner’s cognitive abilities since reading
comprehension is considered a cognitive enterprise. Moreover,
cross-context findings can provide comparative opportunities
in this regard. On a further note, it has been found recently
that gender stereotypes may be a significant factor behind
this gender gap as stereotypical thinking builds learners’ self-
concepts (Muntoni et al., 2021). Challenging the findings of
previous research, a recent study (Alisaari et al., 2018) found
that males outperformed females in reading comprehension.
Therefore, the gender gap in reading remains unclear and many
times confounding. This makes gender an important construct
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to be investigated. There is a possibility that it links further
with female and male learners’ self-efficacy, beliefs, and attitudes
toward learning and problem-solving. Thus, gaining a closer
insight into the gender gap in HOTS levels can help understand
the differences in learners’ reading comprehension mechanisms.

Explicit modeling of learners’ HOTS levels
in reading

Explicitly modeling HOTS levels of learners in reading
comprehension to diagnose skill differences and deficits is rather
an unexplored area specifically when it comes to developing
countries with traditional educational systems such as Pakistan.
The studies measuring ESL learners HOTS levels using a
learning taxonomy or valid guideline are noticeably scarce
(Ichsan et al., 2019). Most prior studies in the Pakistani
context have focused on determining HOTS levels of English
reading textbook questions but the cognitive levels of the
learner have never been directly investigated. At the university
level, learners have been showing flat and low English reading
performance for the past several years, yet their HOTS levels
have not been explicitly investigated to determine individual
differences and difficulties in HOTS (Din, 2020; Hoodbhoy,
2021). It can be a significant predictor of learners reading
performance and can play an important role in increasing it
by remedying the diagnosed deficits. However, if this area of
the investigation remains neglected, a lack of knowledge of
learners’ cognitive processes in reading may produce cognitive
fixation in their reading comprehension. To elaborate, learners
must be given robust and authentic HOTS-based evaluation in
comprehension so that their learning needs can be understood.
Learners, regularly assessed in analytical, evaluative, and creative
skills (Anderson et al., 2018) can overcome reading deficits
through self-regulation and focused attention. Explicit modeling
of HOTS can immensely help teachers to customize their
instruction according to each student’s learning needs.

In the case of Pakistani university learners, the core reasons
behind low reading performance are still unclear. Therefore,
the nature and magnitude of these learners’ higher-order
thinking must be investigated since a vast body of literature
has found the vital role of cognitive skills in producing effective
comprehension. Furthermore, authentic modeling can remove
general misconceptions among Pakistani teachers that rote-
learning, memorization, and text replication can cultivate any
quality reading comprehension.

Current study
Combining the research on HOTS and reading performance

highlights the need to model learners’ varying HOTS levels in
reading using authentic guidelines. Furthermore, the application
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FIGURE 2
Theoretical framework of the study.

of higher-order thinking requires metacognitive awareness of
reading in learners so investigating metacognitive awareness
can also reveal significant information about learners’ reading
mechanisms. This study, therefore, addressed the following
research questions:

1. How do the learners’s HOTS levels in the English reading
comprehension model against Bloom’s taxonomy?

2. Isthere a gender gap in the learnerss HOTS levels?

3. How are the learners’ HOTS levels related to their English
reading comprehension performance?

4. How does the learners’ metacognitive awareness of
reading affect the relationship between their HOTS and
reading performance?

5. What is the learners’ perception of explicit assessment of
HOTS in reading comprehension?

Based on the above literature review, we hypothesize that
the learners’ HOTS levels have a directly proportional relationship
with reading comprehension performance, and metacognitive
awareness of reading has a positive moderating influence on
the relationship between the learners’ HOTS levels and reading
performance. Figure 2 illustrates the theoretical framework and
moderation path of the study.

Figure 2 shows that HOTS (analytical, evaluative, and
creative skills) is a set of independent variables while the learners’
reading comprehension performance is a dependent variable.
On the other hand, metacognitive awareness of reading is a
moderating variable.
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Methods
Design

A mixed-method design was selected for this investigation
with the purpose of triangulation (Noble and Heale, 2019).
Combining quantitative and qualitative approaches offered
an enriched and deep understanding of the learners’ HOTS,
metacognitive skills, and opinions on explicit modeling for
assessing English reading comprehension. The study was
conducted in three phases. In the first phase, the learners HOTS
levels and reading scores were obtained. In the second phase,
their metacognitive awareness levels relating to reading were
obtained for conducting a moderator analysis. In the last phase,
the learners were interviewed.

Participants

The target population of this study was university-level ESL
learners from reading comprehension courses. Using random
stratified sampling, 200 learners studying Bachelor of Science
in English were selected from a university in Lahore, Pakistan.
Random sampling was opted to reduce the risk of research
bias to a minimum while a stratified technique was adopted for
analyzing the gender gap in learners’ performance. The learners
were assumed to be a homogeneous sample because they had a
similar academic background from which they were answering
English reading comprehension questions; all participants had
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enrolled in a compulsory course of English academic reading
comprehension at the selected university. The course outline
claimed that it was designed for BSc (English) undergraduates.
The participants were from the VII and VIII semesters that mark
the final year of this bachelor’s program. The final-year students
were selected because, in Pakistan, after their first university
graduation, students generally seek or intend to seek a job
whether they continue their higher education or not. Moreover,
effective English comprehension occupies a significant status in
the skills demanded from fresh graduates for any job. This way,
English comprehension plays quite an important role in the
academic and prospective professional careers of these learners.

For conducting the interview, a subsample of six learners
was extracted from the main sample employing purposive
stratified sampling. Purposive sampling was performed to form
three groups of learners based on reading performance while
stratified sampling (n = 3 females; 3 males) was employed to
understand gendered perspectives. It was considered important
to explore the opinions of female and male learners to benefit
both co-education and gender-specific institutions along with
the findings of the current study. The groups were marked as
High-Performance Group (HPG), Average-Performance Group
(APG), and Low-Performance Group (LPG). While forming the
groups, it was ascertained that a large gap existed between their
reading performances.

Research instruments

The first
comprehension

HOTS-based
comprising

instrument
test
questions based on Bloom’s HOTS—analyzing, evaluating,

was a reading

battery comprehension
and creating. The items were adapted from IELTS reading
tests and organized according to the three HOTS. The test
battery was divided into three tests (i.e., Analyzing Skill Test,
Evaluating Skill Test, and Creating Skill Test). The objective of
these tests was to measure the levels of analytical, evaluative,
and creative skills in the learners’ reading comprehension.
The items were selected based on the skills they assessed. Each
test had one reading passage. To adjust the selected reading
passages to university-level texts, their readability scores were
calculated using three widely accepted measures namely the
Flesch-Ease readability score (Flesch, 1948; Kincaid et al., 1975),
the new Dale-Chall readability formula (Chall and Dale, 1995),
and McAlpine EFlaw readability test (McAlpine, 2012). In
total, nine readability tests were conducted. The readability
scores of two passages loaded within the standard range were
already recommended for university undergraduates. The third
passage was modulated to the standard level by decreasing the
cognitive load of its vocabulary. This objective was achieved by
substituting the low-frequency words in the passage with high-
frequency occurrences (Schurer et al., 2020), and running the
reading tests again till the cognitive load matched the standard
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TABLE 1 Readability scores for the text passages.

Passage Flesch-Ease Dale-Chall McAlpine Skill to test
score score EFlaw
score
1 42.5 8.5 22 Analytical skill
2 45.3 9.0 24 Evaluative skill
3 41.8 8.1 23 Creative skill

range. The instructions of the readability tests were followed for
text modulation. Table 1 depicts the final readability scores of
each passage.

Table 1 presents the final readability scores of each passage in
the test battery. The Flesch-Ease scores of the passages fall within
the standard range (30.0-50.0) recommended for university-
level learners. The Dale-Call readability scores were also within
the standard range (9.0-9.9) for university learners. Similarly,
the McAlpine readability score falls within the recommended
range (>30) for university learners.

» o«

Skill tests for “Analyzing” “Evaluating, and “Creating”
consisted of 15, 10, and 15 multiple-choice items, respectively.
Jovanovska (2018) contends that multiple-choice questions can
be used as a dependable tool to measure learner performance.
She states that creative skills can also be examined through
multiple-choice items in case the items are well-written and
taken to a higher order. Therefore, the items were designed
to keep a large margin for the learners’ application of creative
ability in the shape of the synthesis of thought. Each test item
had four distractors which fulfilled the criteria of the tests
that measured cognitive abilities in reading. To substantiate
reliability, the Kudor Richardson-20 Alpha test (Allen, 2017) was
performed. The obtained value was 0.89, which was close to +1.
It showed that the test was reliable as good reliability is close to
+1 yet not greater than that (Adeniran, 2019).

The second instrument was a questionnaire titled “Survey of
Reading Strategies” developed by Mokhtari and Sheorey (2002)
for obtaining the level of ESL learners’ metacognitive awareness
of reading. The questionnaire has been reported valid and being
widely used in several ESL contexts (Par, 2020). However, its
reliability was re-determined to ensure it was appropriate in
the Pakistani context. The obtained reliability value (¢ = 0.89)
indicated its contextual suitability for further investigation.

The third instrument was a semi-structured in-depth
interview in which the questions were designed according to the
guidelines of the “Framework for Developing Interview Guide”
(Kallio et al., 2016). Firstly, it was explored whether the in-depth
interview can serve the objectives of the research questions.
Secondly, the background knowledge on using the HOTS
strategy in Pakistan was utilized to develop rational questions
that could elicit ample information. Thirdly, a working draft
was formulated. Fourthly, the questions were piloted on two
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students in the research setting. At this stage, certain changes
were made to the draft based on the piloting. Lastly, the guide
was updated. The questions were designed to gain descriptive
insights into the learners’ perception of their ability to analyze,
evaluate and create textual information, explicitly modeling
HOTS levels to assess their English reading comprehension, and
applying their metacognitive skills to comprehend English texts.
Asking these questions was possible since the interviewees were
adult learners and could talk about what they could and could
not do in comprehension. The interview was semi-structured
to provide ample time and room for the learners to explicate
their experience with HOTS modeling and opinions about
metacognitive reading strategies.

Procedures
In the quantitative testing phase, both descriptive and

the
quantitative data. To answer the research questions, the

inferential statistical analyses were performed on

overall descriptives were obtained. Later, a correlation
analysis, independent sample t-test, and moderator analysis
were conducted. In the qualitative testing phase, the data
gathered through the interviews were thematically analyzed to
understand the learners’ opinions and perceptions about HOTS
modeling in reading.

Analysis

Quantitative analysis

The primary aim of the quantitative analysis was to explicitly
model HOTS levels in female and male learners by analyzing the
data that was obtained from their Analyzing, Evaluating, and
Creating Skill Tests (the test battery). The descriptive analysis
revealed the learners’ latent levels of analytical, evaluative, and
creative skills and prepared the data for inferential analysis. The
analysis was performed in stratified form to analyze the levels
of female and male learners separately. For this, the marks were
converted into percentages of total marks because each HOT
skill test had different total marks due to the different number
of subskills. Then, the average percentage of the learners” scores
in each skill and subskill was calculated. Expressing the learners’
scores by percentages removed the problem of unequal total
scores in each test. There was no missing data (n = 200) while
the results represented the performance of 100 female and 100
male learners. Reading performance was estimated by totaling
the scores and obtaining the average percentage of each skill as
it was hypothesized that HOTS (e.g., analytical, evaluative, and
creative skills) represents the reading comprehension process
(Brookhart, 2017; Allen and McNamara, 2020). This data was
then used for conducting a part-whole correlation analysis
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to determine the strength of the relationship between HOTS
levels and the learners’ scores in reading comprehension.
Through correlation analysis normality the regression analysis
was conducted to find the most contributive skill set from HOTS
to learners’ reading comprehension. Thus, regression analysis
helped determine the learners’ weakest HOTS.

After the regression analysis, learners metacognitive
awareness level related to reading was investigated through
descriptive analysis of the questionnaire data. The values
obtained were further used in moderator analysis (see Figure 1).
For the moderator analysis, we fitted a regression model
analyzing which we investigated the effect of metacognitive
awareness of reading (Z) on the relationship between the
learners’ HOTS levels [X = Xa (analytical skill) + Xb (evaluative
skill) + Xc (creative skill)] and reading comprehension
performance (Y) according to the common guidelines.

Qualitative analysis

The interview was conducted after administering the HOTS
test battery. All interviews were recorded after acquiring the
permission of the interviewees. Later, the gathered data was
transcribed verbatim. A thematic analysis (TA) was conducted
to find out the significant themes in the learners’ opinions and
perceptions. The themes were discussed in detail among the
researchers. The listed themes were selected through consensus.
In TA, the guidelines of Braun and Clarke (2022) were followed.
Accordingly, only coherent and rich themes were analyzed
keeping in view their relevance to the research questions of this
study. To begin with, the transcripts were organized for data
reduction. Data reduction was performed to refine, organize,
converge, dispose of, and prepare the data for identifying
significant themes and patterns of relevance. It was done without
compromising the quality of the general “truth space” of the
data. After that, the data were assigned open codes related to
the interview themes. The recurrent themes were obtained by
matching codes. In the end, the main themes were defined
and labeled.

Results

Before investigating the correlation and moderation of
the variables, we considered it necessary to determine the
normality of data distribution. For that purpose, in the
preliminary analysis, the values of data skewness and kurtosis
were determined. These values were determined for the tests
(analytical, evaluative, and creative skills) and the questionnaire
(Survey of Reading Strategies data). Tables2, 3 show the
results, respectively.

The skewness and kurtosis values indicated that the data
were normally distributed since all skewness values were <3, and
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TABLE 2 Skewness and kurtosis values of Survey of Reading
Strategies.

Sub-category Skewness Standard Kurtosis Standard

error error
Global reading strategies 0.126 0.171 0.225 0.341
Support strategies 0.260 0.171 0.198 0.341
Problem-solving strategies 0.031 0.171 0.224 0.341

TABLE 3 Skewness and kurtosis values of reading comprehension
tests.

Test Skewness Standard error Kurtosis Std. error
Analytical skill —0.527 0.172 0.168 0.342
Evaluating skill —0.537 0.172 0.320 0.342
Creative skill 0.037 0.172 0.536 0.342
TABLE 4 HOTS levels of the learners.
HOTS Gender N Mean Std. dev.
Analyzing Female 100 11.02 2.750
Male 100 9.23 2.895
Evaluating Female 100 6.95 2.047
Male 100 5.79 2213
Creating Female 100 21.60 6.224
Male 100 19.28 5.356

kurtosis values <10, which falls into the standard range. The
normal distribution of the data indicated that the data were fit
for further analysis. The findings of the analysis are described
against each research question.

Learners’ modeled HOTS levels

For the first research question, the HOTS levels of
the learners were obtained. The learners HOTS (analyzing,
evaluating, and creating) levels are shown in Table 4.

The findings in Table 4 demonstrate that the mean of the
level of creative skill, both in females and males (F = 21.60;
M = 19.28) was the highest among other skills. The mean of
the level of evaluating skill was the lowest, both in females and
males (F = 6.95; M = 5.79). Both genders scored the highest in
creative skills, and the lowest in evaluative skills. The mean level
of analytical skill was in the middle of the other two mean values
both in females and males (F = 11.02; M = 9.23). From these
results, it can be inferred that creative skill is the strongest HOT
skill both in female and male learners whereas evaluating skill is
the weakest. However, the overall HOTS levels of the female and
male learners are low since the levels equaled C to D+ grades
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TABLE 5 Gender gap in the learners’ HOTS levels.

HOTS Gender N Mean SD df t P

Analyzing Female 100 3.259 0.822 198 0476  0.030
Male 100 3.308 0.817

Evaluating Female 100 2.840 1.005 198 1.489 0.037
Male 100 2.739 1.001

Creating Female 100 3.242 0.758 198 0.599 0.028
Male 100 3.201 0.750

against the assessment key that the university of the learners
uses (Prospectus UOL, 2022, p. 293). It is noticeable that HOTS
levels of the female learners are higher than male learners, with
the mean difference greater in analytical skills than in the other
two skills. This finding was further substantiated empirically by
conducting an independent sample ¢-test on the levels’ data.

Gender gap in learners’ HOTS levels

Referring to the second research question, the ¢-test analysis
of the female and male learners HOTS levels revealed a
statistically significant gender gap favoring females. Table 5
shows the findings of the t-test.

It can be seen in Table5 that p-values for the gender
gap in analytical, evaluating, and creative skills are statistically
significant. Moreover, the p-value of creative skills (p = 0.028) is
higher than that of analytical skills (p = 0.030) and evaluating
skills (0.028). It implies that evaluating skills have the lowest
significance and shows that the gender gap is more pronounced
in creative skills and least pronounced in evaluating skills.
Furthermore, the difference between the statistical significance
of the gap between creating and other two skills is greater than
that between analytical and evaluating skills. It implies that the
level of performance of the female and male learners in analytical
and evaluating skills is less different than that in creative skills.

Relationship between ESL learners’ HOTS
and reading performance

To answer the third research question, first, the reading
comprehension performance of the learners was analyzed in its
overall and stratified form from the learners’ total scores in the
test battery. The descriptive statistics of this variable are shown
in Table 6.

The minimum reading scores of the females were 22 whereas
the maximum was 85 (M = 53.50; SD = 14.010). In males, the
minimum scores were 18 whereas the maximum was 75 (M
= 46.50; 14.380). It shows that the reading scores of females
are higher than the scores of males while the difference is also
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TABLE 6 Learners’ reading comprehension performance.

Gender N  Min.score Max.score Std.dev. Mean
Female 100 22 85 14.010 53.50
Male 100 18 75 14.380 46.50

reflected in the minimum and maximum scores. Interpreted
against the assessment key, the overall mean scores of the
learners are low.

After analyzing the reading performance, a correlation
analysis was conducted between HOTS levels and reading
comprehension scores of the learners. As it was a part-whole
correlation, Lee (2000) statistical formula was used in the
correlation analysis to remove spuriousness in the correlation
values. In the formula (see below), Tx represented a HOT
skill every time the formula was applied since there were three
skills for computing correlation, Tz represented the overall test
battery, and E represented the estimate of error:

o (Tx, Tz)
o (Tx)alz
o[(X — Ex)(Z — Ez)]

o (Tx)o (Iz)
o(X)o(Z)

o (X,Z) - J(X,Ez) — 0(Z,Ex) + o(Ex,Ez)
- o(X)o(2) JPxx, Pzz

p (Tx, Tz) =

o(X)o(Z)

The obtained results of the correlation between analytical,
evaluative, and creative skills and the reading comprehension
performance of the learners are shown in Table 7.

The findings of the correlation analysis demonstrated the
strength of the relationship of the learners HOT skills in
their individual form with the learners” reading comprehension
performance. It can be seen in Table 7 that analytical, evaluative,
and creative skills have a positively significant correlation
with learners’ reading performance. The highest correlation is
between creative skill and reading performance (r = 0.665)
whereas the lowest correlation is between evaluating skill and
reading performance (r = 0.577). The correlation of analytical
skills with reading performance (r = 0.609) is in the middle
of the correlation values of creating and evaluating skills. This
supports the findings of the first question that also indicated
creative skill as the strongest and evaluating skill as the
weakest in the learners. The positive correlation between the
learners’ HOTS levels and reading performance implies that the
learners’ cognitive ability influences their reading performance
in a directly proportional manner. If these learners HOTS
levels are increased, their comprehension performance will
also increase, and deficits in HOTS will decrease their reading
performance. If the learners’ performance in HOTS and reading
comprehension are compared, both are low. The presence of a
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TABLE 7 Correlation between learners’ reading comprehension
performance and HOTS.

Reading  Analyzing Evaluating Creating

comprehension  skill skill skill
Reading comprehension
Pearson correlation 1 0.609 0.577 0.665
Sig. (two-tailed) 200 200 200 200
N
Analyzing
Pearson correlation 0.609 1 0.500 0.511
Sig. (two-tailed) 200 200 200 200
N
Evaluating
Pearson correlation 0.577 0.500 1 0.503
Sig. (two-tailed) 200 200 200 200
N
Creating
Pearson correlation 0.665 0.511 0.503 1
Sig. (two-tailed) 200 200 200 200

N

TABLE 8 Regression analysis of HOTS levels and reading performance.

HOT skill B SEB B Fsig. Tolerance VIF
Analyzingskill 032 007 0278 0.3 0.295 3381
Evaluating skill 017~ 0.05 0212 0.01 0333 2.996
Creatingskill 026 008 0575 0.2 0272 3.656

positive correlation indicates that the reading comprehension
low scores are due to HOTS deficits among these learners. It
supports Braun et al. (2020), who asserted a vital positive link
between HOTS and reading comprehension.

After performing the correlation analysis, a step-wise
regression analysis was performed to determine the most
contributive skillset from HOTS to the learners’ reading
comprehension. According to Pallant (2020), for conducting
a regression analysis, no value of prior correlations between
the independent variables should exceed the cutoff value of
0.70. Table 7 shows that no correlation value exceeded this
cutoff value. Another condition for conducting regression
analysis is that n > 40 for every single variable (Pallant,
2020). This condition was already satisfied in the sample
size of this study (n = 200). In the analysis, HOTS levels
were the independent variables whereas the learners’ reading
performance was the dependent variable. Table 8 shows the
results of the regression analysis.

According to Table 8, the learners HOTS significantly
contributes to the reading comprehension performance (F sig. <
0.05). However, creative skill (3 = 0.575) was the best predictor
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TABLE 9 Levels of metacognitive awareness of reading in learners.

Category N Mean Std. deviation
Global reading strategies 200 3.259 0.821
Support strategies 200 2.832 1.004
Problem-solving strategies 200 3.243 0.761

of the learner’s performance in reading comprehension because
of the highest value of the standardized beta (B). It implies that
creative skill is the most contributive skill to the learners’ reading
performance. It is followed by analytical skills (8 = 0.278) and
evaluation skills (B = 0.212). This shows that evaluating skills are
the weakest HOT skill in the learners’ reading comprehension.

It confirms the primary results of the mean of the learners’
HOTS levels (see Table 4) in which creative skill is the strongest
whereas evaluating skill is the weakest.

Effect of learners’ reading metacognitive
awareness on HOTS and
reading performance

The fourth research question was answered by constructing
a path diagram (see Figure 1) to investigate the moderating
effect of learners’ metacognitive awareness of reading on
the relationship between their HOTS levels and reading
comprehension performance. Before conducting a moderator
analysis, the learners’ levels of metacognitive awareness of
reading were analyzed using the data obtained from the “Survey
of Reading Strategies.” This questionnaire had three categories
namely Global Reading Strategies, Support Strategies, and
Problem-Solving Strategies. The obtained levels of the categories
are presented in Table 9.

Table 9 shows that the learners’ use of Global Reading
Strategies (Mean = 3.259) is higher than that of Support
Strategies (M = 2.823) and Problem-Solving strategies (M =
3.243). The least used metacognitive strategies were Support
Strategies. It shows that learners usually purposively read and
use tables and figures to understand what they are reading.
However, they are weak in restating the ideas in their own
words, which indicates a weakness in comprehension (Mokhtari
and Sheorey, 2002). Finding relationships, or in other words,
evaluating and critiquing may pose problems to them (Brdarevic
Celjo et al, 2021). It is noticeable that evaluating is the
weakest of these learners HOTS. On account of this finding,
it was hypothesized that these learners’ metacognitive skills
of reading would have a relationship and affect their use of
HOTS in reading. For empirical confirmation, and referring
to the fourth research question, a moderator analysis was
performed using the learners’ modeled HOTS levels, reading
comprehension performance, and metacognitive awareness.
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TABLE 10 Effect of reading metacognitive awareness on
analyzing skill.

Unstandardized Standardized T  Sig.
coefficients coefficients

B Std. error Beta
Constant 8.512 8.822 2011 0.025
Reading metacog.  0.007 0.095 0.016 2.152  0.020
awareness
Analytical skill 0.046 0.303 0.501 2.306  0.001
Moderator 2.004 0.181 1.059 5.809  0.020

Dependent variable: Reading comprehension performance.

TABLE 11 Effect of reading metacognitive awareness on evaluating
skill.

Unstandardized Standardized T  Sig.
coeflicients coeflicients

B Std. error Beta
Constant 8.443 9.772 2.065 0.030
Reading metacog.  0.032 0.074 0.036 2.727  0.039
awareness
Evaluating skill ~ 0.007 0.043 0.607 2449 0.039
Moderator 2,011 0.302 1.268 7.768  0.041

Dependent variable: Reading comprehension performance.

TABLE 12 Effect of reading metacognitive awareness on creating skill.

Unstandardized Standardized T  Sig.
coeflicients coeflicients

B Std. error Beta
Constant 12.520 5.192 2400 0.015
Reading metacog.  0.164 0.054 0.172 2.960 0.003
awareness
Creating Skill 2.289 0.242 1.319 9.553  0.000
Moderator 0.006 0.003 0.440 2.639  0.008

Dependent variable: Reading comprehension performance.

The findings demonstrated that the learners’ metacognitive
awareness of reading positively influenced the relationship
between their HOTS levels and reading performance. Tables 10—
12 show the results of the moderator analysis relating to
analytical, evaluative, and creative skills, respectively.

The results of the moderator analysis are important as
they reveal patterns of significance similar to the results of the
correlation analysis. According to these results, the learners’
metacognitive awareness of reading moderates the connection
between their analytical, evaluative, and creative skills and
reading comprehension. The moderation value (p = 0.008)
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for creative skill and reading performance is the highest.
The effect of the metacognitive awareness of reading (p =
0.41) on the relationship between evaluating skill and reading
performance is the lowest. The significance value (p = 0.020)
for analytical skills lies in the middle of the p-values of creative
and evaluating skills. Overall, it indicates that the effect of
reading metacognitive awareness is positive on the learners’
HOTS and reading relationship. The relationship is promoted by
the learners’ metacognitive controls of texts. It also implies that
low metacognitive awareness negatively affects learners” textual
understanding. Additionally, the learners will not be able to
proficiently apply their HOTS to the text to comprehend it. In
simple words, it supports Teng (2020) who found that reading
metacognitive strategies are positively linked with enhancing
textual comprehension to which HOTS are central.

Discussion

This study analyzed how explicitly modeled HOTS levels
of ESL learners are related to their reading performance while
also considering learners’ reading metacognitive awareness. This
study helped in filling the relevant research gap in the Pakistani
context. To achieve this objective, quantitative data analysis (to
model the learners’ HOTS levels in reading), as well as qualitative
data analysis (to discern the learners’ opinions about using
HOTS-based assessment in reading), were performed.

The findings of this study indicated that the learners’
HOTS—analytical, skills—highly
correlate with their reading performance. Moreover, their

evaluative, and creative
reading metacognitive awareness has a positive effect on
the relationship between the learners HOTS and reading
performance. The importance of modeling HOTS levels was
also suggested by prior studies (Tyas et al., 2019; Xiangping
and Xiaodong, 2019; Yunita et al., 2020; Al Maawali, 2021)
because these studies analyzed the use of HOTS strategy
in either classroom instruction or textbook questions. The
current study supports the findings of the previous studies
(Brookhart, 2017; Elleman and Oslund, 2019; Spencer et al.,
2020) that found a vital link between HOTS and reading
performance. On the other hand, the detailed modeling of
HOTS levels also revealed that Pakistani learners’ HOTS levels
have some divergences from Bloom’s taxonomic level-up
(see Figure 1). The learners HOTS levels did not replicate
the level-up scheme of “analyzing to evaluating to creating.”
Instead, they revealed a trajectory of “evaluating to analyzing
to creating.” However, female and male learners showed
a similar pattern of skill levels even while a significant
gender gap existed in their reading performance. This study
elucidated that in the Pakistani context, the university
learners’ creative skill is the most contributive to their
reading comprehension whereas their evaluating skill is the
least contributive.
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Based on the positive relationship between HOTS and
reading comprehension, we hypothesized that the HOTS levels
of the majority of the participants in this study would be
low because the reading comprehension results of Pakistani
university students had been discouraging for the past many
years (University of the Punjab, 2020). In simple words, we
expected the low ability comprehenders to have low HOTS
levels, which was later confirmed by the findings. The analysis
of the learners’ interview responses also revealed HOTS deficits
in these learners. However, a more generalizable sample may
produce different results. For that matter, future investigations,
engaging a larger sample size, are required.

The findings about the learners’ metacognitive awareness of
reading demonstrated that its effect on the relationship between
the learners HOTS and reading performance is promotional
in nature. The increase in the learners’ reading metacognitive
awareness is likely to increase these learners’ effective use of
HOTS to comprehend English reading texts. It is in line with
previous studies (Darjito, 2019; Soto et al, 2019; Teng and
Reynolds, 2019; Teng, 2020) which found that ESL learners’
comprehension is geared up by effective reading metacognitive
skills. It, in turn, implies that learners’ lack of metacognitive
control of the text can negatively affect their critical reading
performance (Lindholm and Tengberg, 2019).

The subsample for the interview was extracted from the
main sample, and three proficiency groups were formed based
on their overall reading performance. As stated in the Method
section, these groups were called HPG, APG, and LPG based on
high, average, and low performance. Female and male learners
from HPG had different opinions about being assessed in
reading comprehension by explicit HOTS strategy. One female
learner had a positive opinion about using this assessment
method and thought that it would add to her learning and focus
on reading. The male counterpart was half-willing toward being
assessed explicitly in reading. However, both these learners were
self-confident that they could comprehend any advanced level
text in English. They found working with their creative ability
in comprehending English texts enjoyable. They also expressed
that while analyzing and evaluating texts was easy, however,
evaluating arguments was harder than synthesizing information.
These learners are also aware of their metacognitive skills to
be effective. They said that they did not feel any anxiety while
working with English texts independently. This indicates that
these learners can self-regulate their reading.

The second APG group secured average marks in reading
comprehension but contrary to our expectations, both female
and male learners wanted to improve their reading using
“any available technique.” We expected this group to be
less enthusiastic about using explicit HOTS assessment
their
responses indicated a positive opinion about HOTS modeling.

for examining reading comprehension, however,

According to these learners, they found advanced English texts
challenging while stumbling often in evaluating arguments

frontiersin.org


https://doi.org/10.3389/feduc.2022.991015
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Aziz and Rawian

and inconsistencies. This pointed to their weak evaluating
skill in reading, which requires immediate remedial measures.
This group had a negative opinion about the way they were
assessed by their university. They said that explicit reading
assessment based on HOTS could increase their comprehension
skills and should be included in the reading comprehension
curriculum. These learners revealed that they experienced
anxiety while working independently on a difficult text. A
possible explanation for such anxiety is that these learners
lack adequate metacognitive skills through which they can
regulate their comprehension. Nervousness and anxiety while
reading also indicates a lack of reading self-efficacy, which
requires investigation.

The opinions of the third group, labeled as LPG, were
close to the quantitative findings because the majority of the
sample had low HOTS levels. One female learner from the
LPG group informed that her reading comprehension abilities
were low, and she often fell short of vocabulary and what
“lies at the heart of the sentences.” The male learner said that
he tried but he could not put together the deep meaning of
the text. This shows a lack of analytical and organizing skills
according to Anderson et al. (2018). Moreover, both learners
perceived their creative skills to be weak and found English
comprehension taxing. They informed that they feared explicit
HOTS assessment, but they anticipated that with time it will
increase their reading performance. A possible explanation for
this is the long-term exposure of LPG learners to traditional
assessments that encourages memorization (Malik, 2021).
With fossilized abilities, learners find modern, self-regulatory,
formative, or diagnostic methods of assessment intimidating.
These learners also revealed that their metacognitive skills
were low as they felt confused about the questions relating
to metacognitive techniques. However, the learners’ abilities
cannot be disregarded considering their exposure to traditional
assessment. It may be a matter of practice and the lack of
explicit instruction and assessment in reading. However, it
needs more investigation if such learners can improve within
a short period after they are exposed to explicit instruction
or/and assessment.

The overall current findings are in line with Din (2020), who
found that Pakistani university learners scored low on Watson-
Glazer critical thinking test. It is also in line with Ali et al. (2017)
who found that adult Pakistani learners were weak at proficiently
using HOTS in inferential reading comprehension in English.
Taking together the findings of the prior studies and the current
investigation, it can be inferred that Pakistani university learners’
low reading performance is connected with the absence of
an explicit HOTS strategy in teaching and assessing English
reading. HOTS-based assessment, administered explicitly, can
make these learners invest in garnering specific critical thinking
skills. This way, the learner will focus on the most relevant
reading skill while the teachers will have a tool for diagnosing
the students’ HOTS deficits to improve them.
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Limitations and recommendations for
future research

This study had two limitations. The first limitation is
the sample size, which by the current provincial population
of Lahore was found fit as we calculated the sample size
using Cohen’s d (cited in Goulet-Pelletier and Cousineau,
2018). However, broadening the periphery of the population
as well as the sample could provide more generalizable
results. In the current study, using a larger sample size would
have provided more reliable and generalizable conclusions.
However, valuable information can still be found in this study
for gathering relevant implications. The second limitation
is that more learners could have been interviewed in the
qualitative data collection, but this study was conducted under
COVID-19 lockdown measures that challenged our access to
a larger sample. However, given that the assessment reliability
was efficiently determined with no relevant loophole, the
students’ responses and performance in the assessment can
be efficiently used for modeling learners HOTS levels in
reading comprehension.

During data analysis, the findings revealed that improving
the learners’ evaluating skills is more pressing than improving
their analytical and creative skills. Future research models
can focus exclusively on evaluation skills along with their
subskills for more in-depth analysis. Similarly, analytical
and creative skills can be separately investigated focusing
on their relevant subskills. Such detailed investigations are
necessary because general assessments cannot capture the
learners performance in an in-depth manner (Kruit et al,
2018).

Against this background, future studies should extend
the framework of this study by integrating more mediating
or/and moderating variables that relate to the complex
process of reading comprehension such as self-efficacy and
aptitude. Furthermore, think-aloud protocols involving English
texts should be used to investigate learners HOTS levels
in reading comprehension. It may provide detailed insight
into the learners minds while they try to comprehend
English texts.

Implications

Pedagogical implications

The current findings have five implications for ESL
pedagogy, particularly in the context of developing educational
systems. Firstly, the findings of the quantitative analysis
emphasize the significance of the vital role of HOTS in
reading comprehension, which has, thus far, been overlooked
in Pakistani tertiary education (Hoodbhoy, 2021). Secondly,
empirical information regarding learners’ reading abilities and
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higher-order thinking skills may prove to be a significant
tool for teachers to understand the student’s learning needs
and tailor their teaching accordingly (Schlatter et al., 2020).
The findings also indicate that explicitly modeling learners’
HOTS levels can elicit relevant data on learners strengths
and weaknesses in reading comprehension. Thirdly, in-depth
information on their cognitive skills can help learners to
focus on improving their specific skills and self-regulate
them in reading. Lack of proper assessment in reading can
misdirect learners toward rote learning and text replication in
comprehension. Fourthly, the findings endorse prior studies
which have indicated the inevitable role of higher order
thinking in effective reading comprehension. Understanding
this role can increase teachers’ assessment literacy in ESL

reading comprehension.

Policy implications

This study offers two significant recommendations for
ESL education policymakers. Firstly, policymakers should
reform the guidelines for instruction and assessment of
reading comprehension in light of cognitive principles
The of this study also
demonstrate that the learner’s performance in reading

of comprehension. findings
largely depends on emphasizing the cognitive facet of

comprehension. Secondly, policymakers should develop

the
practice of HOTS in reading comprehension assessments.

standardized schemes and guidelines for explicit
They should make effective policies for increasing learners’
metacognitive awareness in reading, as indicated by Veenman

(2017).

Conclusion

This study modeled Pakistani university learners HOTS
levels in English reading comprehension with the purpose
to diagnose their cognitive strengths and weaknesses. The
study was motivated by the stagnated low performance of the
learners for the past several years. The quantitative findings,
extending on prior studies, demonstrated the significance
of HOTS-based assessment of reading comprehension by
tapping learners’ cognitive and metacognitive skills. The
qualitative findings revealed learners’ opinions about using
HOTS-based assessment in reading comprehension. This
study’s findings show that within the context of HOTS
in Pakistani learners’ reading comprehension, their creative
skills were the strongest while their evaluation skills were
the weakest. The study recommends integrating explicit
assessment of HOTS in assessing reading comprehension at
the university level. It also has implications for ESL/EFL
education policymakers.
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