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ABSTRACT

This study investigated the effect of explicit instruction of metacognitive reading strategies on 
ESP reading comprehension among university students in Iran. Strategy instruction has recently 
been integrated into language teaching methodologies, stressing that successful language 
learners take advantage of appropriate strategy selection and application in order to develop 
better language skills. Poor learners, on the other hand, fail to know how to use strategies and for 
what purposes. There has been ample research on the impact of explicit strategy instruction on 
the EFL learners’ language skills. These studies indicate the effectiveness of strategy instruction 
on the various aspects of language learning such as skill development among EFL learners 
but the notion of the effectiveness of strategy instruction on ESP reading comprehension in 
university level has not been much scrutinized in Iranian context. The participants in this study 
included undergraduate first and second year students studying Islamic Art and Architecture 
Engineering at Tabriz Islamic Art University. A randomized subjects and posttest-only control 
group design was employed in this study. The number of students in Art control and experimental 
groups was 28 and the one for Architecture control and experimental group was 26 students. The 
participants in the experimental groups received explicit instruction of metacognitive reading 
strategies through the Cognitive Academic Language Learning Approach (CALLA) for strategy 
instruction. The results of independent t-test revealed that the students in the experimental groups 
outperformed those in the control groups and showed greater achievement in their ESP reading 
comprehension ability.

Key words: Reading strategies, Explicit metacognitive strategy instruction, ESP reading com-
prehension, CALLA

INTRODUCTION

Perspective second/foreign language learners are those who 
consciously use appropriate strategies for learning and com-
municating in a second language. Learners use strategies 
with the purpose of improving performance in the learning 
and second language use. Strategies are “conscious actions 
that learners take to improve their language learning” (An-
derson, 2005, p. 757). Strategies can be observable such as 
taking notes from an academic lecture in order to recall the 
information better or they can be mental such as thinking 
about a topic before reading a text. Since strategies are con-
scious, the learner is actively involved in the process of se-
lection and use. Successful learners take advantage of good 
strategy selection and use and less successful learners fail 
to know which strategy to use for what purposes. Less suc-
cessful learners usually go the same way, that is, they use 
the same strategy again and again and do not make signif-
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icant advance in their tasks. They fail to recognize that the 
strategies they are applying are not helpful and are unaware 
of other strategies that may help them make better progress 
and accomplish their goals. Successful learners, on the oth-
er hand, capitalize on a handful of useful and appropriate 
strategies when accomplishing tasks (Naiman, Frohlich 
&Todesco, 1975).A single strategy use can also lead to dis-
satisfaction in learning so, rather than being isolated actions, 
strategies are used together in learning to achieve desirable 
results. There is no good or bad strategy in learning. In fact 
all strategies are useful but the point is about the bad or good 
application of strategies.

Strategies have also been considered in the context of 
language teaching methodologies. Often a methodology as-
sumes that if the teacher follows certain steps in teaching, 
learners will learn what is being taught. This idea underes-
timates individual differences in learning and the fact that 
each individual approaches the learning based on their own 
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learning style and strategy make-up. Oxford (1993) points 
out that no single method can meet the needs of all learners 
and Nunan (1991) further states that individual learners ap-
ply a variety of strategies and take up learning a language 
differently, a fact that is not considered carefully within the 
context of most of the methods of language teaching.

One of the issues that has recently been integrated into 
language teaching methodologies is the notion of strategy 
instruction. The rationale behind this is that learners can 
achieve higher levels of language achievement when they 
are explicitly taught language learning strategies and when 
they are given the opportunity to realize not only what they 
can learn in the language classroom, but also how they can 
learn the language they are studying (Graham & Harris, 
2000).

Strategy instruction has also received interest within the 
context of language skills. There has been ample empirical 
research on the influence of strategy-based instruction on 
the learners’ improved abilities in language skills. Reading 
skill has specifically received wide attention, especially in 
academic settings, due to the great role this skill plays in uni-
versity students’ academic achievements (Anderson, 2002). 
In Iran, language teaching in universities is limited to some 
general courses and, in most of the areas, an ESP course in 
the students’ technical fields in which the emphasis is put on 
the students’ improvement of reading comprehension. The 
conventional method usually applied in approaching read-
ing comprehension skill is generally translation of technical 
texts from English into Persian so that the students under-
stand the content and the meaning expressed throughout the 
texts. Students spend painstaking hours of translating texts 
both inside and out of the classrooms by using bilingual dic-
tionaries and other resources but they do not attain the de-
sired outcomes that indicate their improved abilities in the 
reading skill. In other words, the reading skill is considered 
as a passive activity in which strategy use and instruction 
plays the least important role (Tavakoli&Koosha, 2016).

Objectives of the Study
Until recently, there has been very little empirical research 
into exploring the possible effect of explicit strategy in-
struction on learners’ ESP reading in academic settings 
within Iranian context. As part of a PhD dissertation, the 
present study aims at investigating the effect of explicit 
instruction of metacognitive reading strategies on Art and 
Engineering students’ ESP reading comprehension in uni-
versity level in Iranian context. To this end, the following 
research questions and hypotheses are considered in this 
study:
 1- Is there any effect of explicit instruction of metacog-

nitive reading strategies on Art Students’ ESP reading 
comprehension ability?

 H0: There is no effect of explicit instruction of metacog-
nitive reading strategies on Art Students’ ESP reading 
comprehension ability.

 AH: There is any effect of explicit instruction of meta-
cognitive reading strategies on Art Students’ ESP read-
ing comprehension ability.

 2- Is there any effect of explicit instruction of metacog-
nitive reading strategies on Engineering Students’ ESP 
reading comprehension ability?

 H0: There is no effect of explicit instruction of metacog-
nitive reading strategies on Engineering Students’ ESP 
reading comprehension ability.

 AH: There is any effect of explicit instruction of meta-
cognitive reading strategies on Engineering Students’ 
ESP reading comprehension ability.

REVIEW OF THE RELATED LITERATURE

Classification of Language Learning Strategies

Language learning strategies have been generally classified 
into seven major categories: cognitive strategies (e.g., iden-
tifying, retention, and storage of learning materials as well 
as retrieval, rehearsal, and comprehension), metacognitive 
strategies (e.g., preparing and planning, identifying, mon-
itoring, orchestrating, and evaluating strategy use), mne-
monic or memory-related strategies (e.g., memorization 
strategies), compensatory strategies (e.g., circumlocution 
strategies such as using a word you know to describe the 
meaning of a word or phrase you do not know), affective 
strategies (e.g. strategies for reducing anxiety), social strate-
gies (e.g., strategies for interacting with others), and self-mo-
tivating strategies (e.g., self-encouragement, relaxation, and 
meditation, eliminating negative influences, creating posi-
tive influences). Some of the strategies categorized in this 
classification overlap such as the strategies in affective and 
self-motivating categories. Oxford (1990, 2001) refers to the 
first six categories of these strategies but other researchers 
(Chamot & O’Malley, 1994; Chamot et al., 1999; Cohen, 
1996a; Cohen & Weaver, 1998) use even fewer number of 
classification of language learning strategies.

In a recent empirical research to classify language learning 
strategies, Hsiao and Oxford (2002) had a comparison of the 
classification theories of language learning strategies by giv-
ing Strategy Inventory for Language Learning (SILL) to 517 
college foreign language learners in Taiwan. They developed 
fifteen strategy classifications and tested them based on clas-
sification systems proposed by Oxford (1990), Rubin (1981), 
and O’Maleey and Chamot (1990). The findings of their study 
supported the six distinctive categories of L2 learning strate-
gies. These categories are classified as cognitive, metacogni-
tive, memory, compensatory, affective and social strategies.

There are a number of tools for identifying, classifying 
and measuring L2 strategies, the most frequently cited and 
used ones include standardized inventories, think-aloud pro-
tocols, and reflective journals.

Standardized inventories. The most wildly used invento-
ry for identifying L2 strategies is Oxford’s (1990) Strategy 
Inventory for Language Learning (SILL). Oxford and Bur-
ry-Stock (1995) reported on the successful use of this inven-
tory in gathering data on language learning strategies. One 
great advantage of SILL is that reliability and validity data 
are available. Reported reliabilities for ESL/EFL SILL range 
from. 86 to. 91 when learners respond to the questionnaires 
in their second language (English). Translated versions of 
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the SILL have been used in many research projects and re-
liability coefficients ranging from. 91 to. 94 have also been 
reported.

Another inventory that shows great promise is a more 
recent instrument developed by Mokhtati and reported in 
Mokhtari and Sheorey (2002) and Sheorey and Mokhtari 
(2001). The Survey of Reading Strategies (SORS) focuses 
on different strategy use within the context of reading. The 
SORS was built upon a separate metacognitive reading strat-
egy developed for native speakers of English, the Metacog-
nitive-Awareness of Reading Strategies Inventory (MARSI). 
The SORS inventory measures three kinds of reading strate-
gies: cognitive strategies, metacognitive strategies and sup-
port strategies.

Think-aloud protocol. Think-aloud protocols or verbal 
report data have been applied in many L2 strategy researches 
to identify strategies used by language learners (Anderson, 
1991; Anderson & Vandergrift, 1996; Cohen & Olshtain, 
1993; Gass & Mackey, 2001). One of the greatest strengths 
of think-aloud protocols is that researchers are able to gath-
er data on the process of strategy use. By using this tool, 
the sequence of strategies that language users implement to 
complete language tasks is captured.

Three categories of verbal reports have been introduced 
by Cohen and Scott (1996): self-report, self-observation and 
self-revelation. Self-report is a statement of typical behav-
ior. Responses to questionnaires are a form of self-report. 
Self-observation is used simultaneously to complete a lan-
guage task or within a very short time after completing the 
task. Self-revelation data refer to analyzed thoughts. One 
key to the successful use of think-aloud protocols is to gath-
er data as close to the event as possible so that the strategies 
identified will be those actually used.

Reflective journals. Reflective journals or diaries have been 
used for several years as a tool for student reflection (Oxford, 
et al., 1996). In a study conducted by Riley and Harsch (1999) 
among Japanese English learners the primary tool for gather-
ing data on the learners’ strategy use was reflective journal. 
The journal was intended to be used as a tool to explore learn-
er awareness, learner development, and the use of language 
learning strategies as well as how guided reflection influences 
the development of language learning strategies.

Explicit Instruction of Language Learning Strategies
The integration of explicit instruction of language learning 
strategies into the classroom curriculum has been given great 
attention by researchers. For instance, Nunan (1996, p.14) 
recommends that “ language classrooms should have a dual 
focus, not only on teaching language content but also on de-
veloping learning processes as well”. The primary aim of 
instruction is to raise learners’ awareness about the existing 
strategies and then allow each individual to select appropri-
ate strategies to achieve their learning goals.

It is also argued that the most effective strategy instruc-
tion takes place when it is integrated into regular classroom 
instruction (Cohen, 1998; Oxford & Leaver, 1996). Brown 
(2002) provides a very practical guide on how to tackle the 
teaching of language learning strategies in the classroom. 

According to him, teachers and learners are instructed 
through the language learning strategy process in an orga-
nized and effective form.

There have been criticisms to strategy instruction and its 
usefulness in language classes. Rees-Miller (1993, 1994) 
questions the concept of strategy instruction and states that 
since the mixed results have been reported from different 
research studies, teachers should be cautious in accepting 
the concept of learner-strategy training. She focuses on 
factors that teachers must take into account when they deal 
with strategy instruction in their classes. These factors in-
clude learners’ cultural backgrounds, their age, educational 
background, life experiences, affective factors, and also the 
beliefs that learners as well as teachers have about language 
learning. Chamot and Rubin (1994), in answering questions 
she raises about strategy instruction, point out that all of 
these factors influence individual strategy use. The fact is 
that no single strategy is used in isolation, but rather in an 
orchestrated manner with other strategies as part of a pro-
cess. This should not suggest that strategy instruction is not 
effective, but rather give teachers increased insight into the 
various factors they take into consideration when strategy 
instruction is undertaken.

Models of Strategy Instruction
There have been two main approaches about strategy in-
struction in the context of language methodologies: Styles 
and Strategies-Based Instruction (SSBI) and the Cognitive 
Academic Language Leaning Approach (CALLA). SSBI is 
an approach to language teaching that places styles and strat-
egy instruction in the center of its learner-based approach. 
Learning styles are general approaches learners take towards 
learning, the way they prefer to organize and retain infor-
mation. For example, learners may be visually oriented and 
learn better when they are exposed to visual stimuli (visual) 
or they may be auditory oriented learners who remember 
information better when they listen to the information they 
receive (auditory). Some learners prefer to have active par-
ticipation in the process of learning and learn by experienc-
ing by themselves (kinesthetic) and still some other learners 
prefer to experience hands-on training in field-trips and 
laboratory settings to learn information (tactile). Strategies 
are actions that are taken to learn things. Strategies are of-
ten linked to preferred learning styles (Rossi-Le, 1995). For 
example, an auditory learner may use read aloud strategies 
when reading a text or a kinesthetic learner may walk around 
when learning a new set of words.

An SSBI approach to language teaching has two main 
goals: styles and strategy instruction which includes the 
explicit instruction of learning styles and strategies so that 
learners get an understanding of their preferred learning 
styles, and the integration of styles and strategy which in-
volves embedding learning styles and strategies into all 
classroom activities so that learners have the opportunity 
for contextualized practice. This practice provides reinforce-
ment of the concepts learned during explicit instruction.

O’Malley and Chamot (1990) proposed the Cognitive 
Academic Language Learning Approach (CALLA) which 
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combines four primary elements for successful language 
teaching: (1) academic content for language learning, (2) 
learning strategies, (3) standards-based education, and (4) 
portfolio assessment. One assumption of this approach is 
that L2 acquisition is accelerated by an explicit focus on 
strategies instruction. They emphasize that the CALLA 
framework integrates research from several previous studies 
and puts it into practice. Their extensive research has result-
ed in the metacognitive model of strategic learning and the 
framework for learning strategies instruction.

The CALLA (Chamot, 2005; Chamot, et al., 1999) model 
comprises six stages. They are:
(1) Preparation. In this stage, students’ current learning 

strategies for familiar tasks such as recalling their prior 
knowledge, previewing the key vocabulary to be intro-
duced to the lesson are identified by the teacher;

(2) Presentation. In this phase, by modeling, naming or ex-
plaining the new strategy; the teacher asks students if 
and how they have used it. Examples for these strategies 
are selective attention, self-monitoring, inferencing, 
elaboration, and note-taking strategies;

(3) Practice. In practice stage, the students are given the 
opportunity to practice new strategy; in later strategy 
practice, the teacher eliminates the reminders to encour-
age independent strategy use by asking to check the lan-
guage they produce, prepare an oral or written report or 
classify concepts;

(4) Evaluation. In this stage, the students, immediately after 
practice, evaluate their own strategy use. To this end, 
they give a summary individually or cooperatively to 
determine the effectiveness of their own learning;

(5) Expansion activities. In this stage, the strategies are 
transferred to new tasks by the students. To do this, the 
students combine strategies into clusters, develop a re-
cord of strategies they preferred and integrate them into 
their existing knowledge frameworks.

(6) Assessment. In the last phase, the teacher evaluates the 
students’ application of strategies and its impact on their 
performance.

Chamot’s model, in essence, integrates strategy learning 
into the content-based and academic activities. One of the 
features of the CALLA model is its recursiveness rather than 
being a linear model. This allows the teachers and students to 
repeatedly review the prior instructional phases when need-
ed (Chamot, 2005). His model is useful for language learners 
of different levels and has been considered as a guide for 
implementing a whole-language or language-across-curric-
ulum approach to instruction.

Strategy-based Research within the Language Skills
Significant research has been conducted on the use of specif-
ic strategies in the four language skills of listening, speaking, 
reading and writing. A brief account of the research conduct-
ed on the use of learning strategies in each language skill 
follows.

Listening strategies. Listening strategies used by L2 
learners have been shown to be influencing their listening 
comprehension skill (O’Malley & Chamot, 1990; Goh, 1997; 

Cheng, 2002; Chien & Kao, 2002). Vandergrift (1997,1999, 
2002) is the researcher specifically engaged in strategy re-
search within the context of L2 listening. 420 children in 17 
different Grade 4-6 classes in Canada participated in a proj-
ect on metacognitive strategy awareness in Vandergrieft’s 
study. In this project, the learners were asked to respond to 
three listening tasks and a guided reflection activity. After 
the learners finished the listening tasks, the teachers engaged 
the classes in reflective exercises to determine how the lis-
teners approached the tasks and what they learned in French. 
Results indicated that students enjoyed a high level of aware-
ness of their strategies that they had used while engaged in 
the listening tasks. In particular, the learners clearly applied 
metacognitive strategies of planning, monitoring, and eval-
uating during the listening task. Vandergrift emphasizes the 
importance of teaching language content as well as learning 
processes through strategies.

Speaking strategies. The most notable research on the use 
of strategies in speaking activities in classes was the one con-
ducted by Dornyei (1995) and the study by Cohen and Olsh-
tain (1993). In their study, Cohen and Olshtain applied ret-
rospective think-aloud protocols to get L2 learners to report 
the ways in which they assess, plan, and execute their spoken 
utterances. They videotaped 15 L2 learners participating in 
role-play situations with native English. Different speech act 
situations such as two apologies, two complaints, and two 
requests (totally six) were provided for each learner. After 
each set of two speech acts, the video was repeated for the 
learners, who then responded in their L1 to a set of questions 
about what they were thinking during the role-plays. Cohen 
and Olshtain report from the data that learners in their study 
are classified into three types: metacognizers, avoiders and 
pragmatists. The results indicate that in using the strategies to 
perform speech acts, the subjects utilized four primary strat-
egies: (1) planning to use a particular vocabulary and gram-
matical structure, (2) thinking in two languages, (3) using a 
variety of different strategies when searching for language 
forms, and (4) not paying much attention to pronunciation or 
grammar. This research supports the claims that learners can 
be aware of their strategies and report them to researchers and 
teachers. This awareness facilitates language learning.

Reading Strategies. Significant research has been con-
ducted on the metacognitive reading strategies of L2 learners 
by Sheorey and Mokhtari (2001) and Mokhtari and Sheorey 
(2002). They developed an instrument called the Survey of 
Reading Strategies (SORS) to measure the metacognitive 
reading strategies of L2 readers involved in reading aca-
demic materials. They applied SORS in a study with 152 
native-speaking students and 152 ESL students in order to 
examine the differences in the usage of reading strategy be-
tween native and non-native speakers of English. The results 
indicated that the ESL students showed a higher use of strat-
egies than the native US students. The ESL students also re-
ported using many support strategies. Sheorey and Mokhtari 
(2001, p.445) state that “skilled readers… are more able to 
reflect on and monitor their cognitive processes while read-
ing. They are aware not only of which strategies to use, but 
they also tend to be better at regulating the use of such strat-
egies while reading”.
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Anderson (1991, pp. 468-9) highlights that:
 Strategic reading is not only a matter of knowing what 

strategy to use, but also the reader must know how to 
use a strategy successfully and orchestrate its use with 
other strategies. It is not sufficient to know about strat-
egies; a reader must also be able to apply them strategi-
cally.

Writing Strategies. The strategies used by L2 learners in 
their writing tasks were also studied by different researchers. 
He’s (2002) research involved 38 Taiwanese college-level 
writers. They were divided into two groups: mastery-orien-
tation (those with intrinsic motivation to improve their writ-
ing skill) and performance-orientation (those with extrinsic 
motivation to have higher ability in writing than other writ-
ers) classes. The goal of this classification was to find out 
whether the learners’ goal orientation would influence their 
strategy use. The results indicated that the writers in both 
groups reported using strategies in five categories of plan-
ning, monitoring/evaluating, revising, retrieving, and com-
pensating strategies. Writers in the mastery-orientation group 
reported greater application of strategies in the monitoring/
evaluating, revising and compensating categories. They also 
wrote better essays than the performance-orientation group. 
Finally, revising strategies and mastery orientation served as 
two significant predicators of successful writing.

METHODOLOGY

Participants

This study was conducted at Tabriz Islamic Art University 
in Tabriz, Iran. The participants involved in this experiment 
were 28 and 26 undergraduate male students who studied Is-
lamic Arts and Architectural Engineering, respectively. The 
participants were randomly divided into two experimental 
and two control groups. Based on their scores on the General 
English section of the university entrance exam, they were 
considered to have intermediate knowledge of English.

Design of the Study

The design of this study in true-experimental designs is “ran-
domized subjects, posttest-only control group design”. Ac-
cording to Ary et al. (2010), this design is one of the most 
powerful of all experimental designs, since it has the two es-
sential elements necessary for maximum control of the threats 
to internal validity: randomization and a control group. The 
randomization controls for all possible extraneous variables 
and makes sure that any initial differences between the groups 
are attributed only to chance and therefore will follow the laws 
of probability. The control group controls the effect of the 
treatment given to the experimental group on the independent 
variable and shows that any change in it can be attributed to 
the treatment that the experimental group received.

Procedure

This study was intended to experiment the effect of strategy 
instruction on students’ ESP reading comprehension ability. 

To this end, two groups of the students studying Islamic Art 
(n=28) and Architecture Engineering (n=26) were randomly 
chosen as the target population. They enrolled in a mandato-
ry course named General English with three credits as part 
of their educational curriculum for three hours a week. The 
participants in each group were randomly assigned as our 
experimental and control groups in each class. The control 
groups in Engineering and Art groups, 13 and 14 students 
respectively, were given the usual lessons in General English 
course but the experimental groups, 13 and 14 students re-
spectively, were given a treatment along with their usual les-
sons in the course. The treatment was the explicit instruction 
of three metacognitive reading strategies during the term. 
They received this treatment for 45 minutes each session 
during 15 weeks of the term. The metacognitive strategies 
chosen to be instructed were “previewing the text before 
reading, using context clues, and predicting or guessing text 
meaning”. For this purpose, each session, a short technical 
intermediate passage in their field was given to the partici-
pants in the experimental groups and the metacognitive strat-
egies were explained and practiced with them.

The model that was used for strategy instruction was the 
one developed by Chamot (1999). Chamot’s model, in es-
sence, integrates strategy learning into the content-based and 
academic activities. As mentioned before, one of the essen-
tial characteristics of the CALLA model is its recursiveness 
rather than being a linear model. This provides the possi-
bility for the teachers and students to repeatedly review the 
prior instructional phases when necessary (Chamot, 2005). 
His model is useful for language learners of different lev-
els and has been considered as a guide for implementing a 
whole-language or language-across-curriculum approach to 
instruction. The CALLA is composed of six steps that are 
Preparation, Presentation, Practice, Evaluation, Expansion 
activities, and Assessment.

The control group in each Art and Engineering classes 
also received some practice on reading technical passages 
in their fields without any explicit instruction of the reading 
strategies that experimental groups received. In the control 
groups, the students were simply asked to read the techni-
cal short passages in class and give Persian translations to 
ensure their full understanding of the texts. Some necessary 
explanations about the meaning of difficult words, expres-
sions or grammatical points were also presented when there 
were any questions. At the end of the term, a posttest was 
administered to the experimental and control groups and the 
students’ mean of the scores on the posttest were analyzed, 
using the SPSS software. For analyzing the scores, the mean 
scores in each experimental and control groups were ana-
lyzed by independent t-test. The posttest consisted of four 
reading passages in Architecture and Islamic Arts fields, each 
of which followed by five reading comprehension questions.

RESULTS
The following tables show the descriptive and inferential 

statistics of the participants in each experimental and control 
group. As table 4.1 indicates, the mean of the scores for the 
Art control group is 69.28 and the one for the experimental 



82 IJALEL 7(4):77-86

group is 76.78 and the means for the Engineering control 
and experimental groups are 76.15 and 82.69, respectively. 
The mean scores show that the experimental groups, who 
received the treatment, outperformed the control groups. But 
in order to scientifically claim that the higher mean of the 
scores in the experimental groups was statistically signifi-
cant, an independent t-test was run on the scores and the re-
sults are presented in Tables 4.2.and 4.3.

Response to the Research Question 1

The data obtained from the experimentation of the explicit in-
struction of metacognitive reading strategies showed a better 
performance of the experimental Art group compared with the 
control one. The result of independent t- test run on the mean 
of the scores on the post test of the experimental and control 
groups among Art students revealed that the difference be-
tween the mean of the scores is statistically significant.

As it is clear from Tables 4.2, the t value (2.307) in Art 
group is greater than 0.05 alpha level of significance for two-
tail test (df= 26, t critical = 2.056) and t sig. value is 0.029 
and smaller than 0.05 (p < 0.05). This means that the null 
hypotheses can be rejected and our research hypothesis is 
confirmed. In other words, the results of the independent 
t-test on the mean scores of the control and experimental Art 

groups statistically prove that the treatment the experimental 
group received was beneficial to them and that there is a pos-
itive effect of explicit instruction of metacognitive reading 
strategies on Art students’ ESP reading comprehension abil-
ity. So, it is statistically shown that the experimental groups 
benefited from the explicit strategy instruction.

Response to Research Question 2

With respect to the second group of participants in the exper-
imentation of the effect of explicit instruction of metacog-
nitive reading strategies on Science students’ ESP reading 
comprehension ability, the results obtained from the analysis 
of independent t- test on the mean of the scores the experi-
mental and control groups obtained on the post test indicate 
that the experimental group outperformed the control one 
and showed better achievements with regard to their reading 
comprehension ability in ESP materials. In other words, it 
was revealed that the difference between the mean of the 
scores of the experimental and control groups among engi-
neering students was statistically significant.

As Tables 4.3 indicates, the t value (2.420) is greater than 
0.05 alpha level of significance for two-tail test (df= 24, t 
critical = 2.064) and t sig. value is 0.023 and smaller than 
0.05 (p < 0.05) for Engineering groups. This means that the 
null hypothesis can be automatically rejected and our re-
search hypothesis is confirmed. In other words, the results of 
the independent t-test on the mean of the scores of the con-
trol and experimental Engineering groups statistically prove 
that the experimental group was benefited from the treatment 
they received and that there is a positive effect of explicit in-
struction of metacognitive reading strategies on Engineering 
students’ ESP reading comprehension ability.

DISCUSSION

In this study it was found that explicit instruction of meta-
cognitive reading strategies has a positive effect on the learn-
ers’ reading comprehension ability in ESP texts. The findings 
of this study are in line with the findings that were reported 

Table 4.1. Descriptive statistics of posttest scores 
of control and experimental groups among art and 
engineering students

group N Mean Std. 
deviation

Std. 
error 
mean

Art control group 14 69.2857 9.37614 2.50588
experimental 
group

14 76.7857 7.74774 2.07067

Eng. control group 13 76.1538 8.69718 2.41217

experimental 
group

13 82.6923 4.38529 1.21626

Table 4.2. The result of independent T-test on art students’ posttest scores in control and experimental groups
Levene’s test 

for equality of 
variances

T-test for equality of means

F Sig. Difference df Sig. (2-tailed) Mean 
difference

Standard 
error 

difference

95% confidence interval 
of the difference

Lower Upper
Art

Equal variances 
assumed

1.019 0.322 −2.307 26 0.029 −7.500 3.25071 −14.18193 −0.81807

 Equal 
variances not 
assumed

−2.307 25.108 0.030 −7.500 3.25071 −14.19350 −0.80650
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by other similar empirical studies. For instance, focusing on 
the influence of strategy instruction and the students’ read-
ing comprehension of ESP texts, Moghadam (2008), used 
Janzen’s (2002) procedure to teach cognitive reading strat-
egies to Fisheries students at Mirza Koochak Khan Higher 
Fisheries Education Center and see its effect on the students’ 
ESP reading comprehension. The results showed that the 
experimental group who received treatment in the form of 
cognitive strategy instruction during 13 weeks of practice 
performed better than the control group who did not receive 
the instruction.

In another investigation, Takallou (2011) studied the effect 
of metacognitive strategy instruction on EFL learners’ reading 
comprehension performance and metacognitive awareness 
with 93 male and female EFL students and found that the ex-
perimental groups who received instruction on metacognitive 
strategies (planning and self-monitoring) outperformed the 
control group on the reading comprehension test. She also re-
ported that text type played an important role in the subjects’ 
reading comprehension. In her study, the subjects performed 
better on authentic texts. In addition, the results showed that, 
after the instruction was provided for the experimental group, 
their awareness to metacognitive strategies significantly in-
creased. Similar results have been reported by other studies.

In an article about learning styles as predicators of stu-
dents’ test performance, Ajideh and Gholami (2014) in-
vestigated 152 undergraduate EFL students’ learning style 
preferences and its role on their test performance. They ad-
ministered a questionnaire to identify the students’ preferred 
learning styles. At the end of the usual term, their scores on 
final exam were analyzed using multiple regression analysis. 
The results revealed that out of four learning styles of the-
orists, activists, reflective and pragmatist as possible predi-
cators, only reflective and pragmatist styles accounted for a 
statistically significant portion of the variance in final exam 
performance.

In their study on the influence of explicit metacognitive 
strategy instruction on reading comprehension and self-ef-
ficacy beliefs on Iranian university EFL students, Tavakoli 
and Koosha (2016) collected data by the Survey of Reading 
Strategies (SORS), Motivated Strategies for Learning Ques-
tionnaires (MSLQ) and a reading comprehension test. The 

results of ANCOVA analyses indicated that the students in 
the experimental group who received instruction on meta-
cognitive reading strategies showed greater achievement 
both in reading comprehension and self-efficacy than those 
students in the control group.

In another study, Khaokaew (2012) investigated the effect 
of explicit strategy instruction on EFL reading of undergrad-
uate English majors in Thailand. As her PhD dissertation, 
she conducted a quasi-experimental research in which the 
experimental group was given a course in reading that lasted 
for twelve weeks and included explicit strategy instruction in 
reading strategies. On the other hand, a parallel course that 
did not include any overt strategy instruction was given to 
the control group. At the end of the course, the participants 
in both groups took reading tests and responded to question-
naires about their use of strategies at the beginning and end 
of their courses. The participants were also asked to perform 
think-aloud verbal protocols in which they reported in their 
use of reading strategies when they were engaged in reading 
tasks. She finally reported that experimental group used a 
wider range of strategies than those in the control group fol-
lowing the instruction they received. They also made greater 
improvements in their reading test scores.

The empirical studies mentioned above along with the 
findings of this study all indicate that explicit instruction 
of metacognitive reading strategies has a positive effect on 
the students’ final performance. Though some researchers 
have expressed skepticism about the effectiveness of ex-
plicit strategy instruction (e.g. Rees-Miller,1993; 1994) and 
recommend teachers to be cautious to accept the concept of 
learner strategy training, as Chamot and Rubin (1994) point 
out, no single strategy is used in isolation, but rather in an 
orchestrated manner with other strategies as part of a pro-
cess. This should not suggest that strategy instruction is not 
effective, but rather give teachers increased insight into the 
various factors they take into consideration when strategy 
instruction is undertaken.

IMPLICATIONS

The findings of this study can have several implications for 
learners, teachers and material developers. The first impli-

Table 4.3. The result of independent t-test on engineering students’ posttest scores in control and experimental groups
Levene’s test 

for equality of 
variances

T-test for equality of means

F Sig. Difference df Sig. (2-tailed) Mean 
difference

Standard. 
error 

difference

95% confidence interval 
of the difference

Lower Upper
Eng.

Equal 
variances 
assumed

4.244 0.050 −2.420 24 0.023 −6.53846 2.70145 −12.11398 −0.96294

 Equal 
variance s 
not assumed

−2.420 17.731 0.026 −6.53846 2.70145 −12.22017 −0.85675
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cation is for the learners themselves. They need to be aware 
of their reading strategies on the one hand and building ap-
propriate reading strategies on the other to help them ap-
proach tackling their reading activities in general and read-
ing their technical materials in their field in particular more 
skillfully, and achieve their reading objectives more autono-
mously. In this way, they have the chance to get responsibil-
ity over their own learning and enhance their self-autonomy 
and independence (Dickinson, 1987). According to Oxford 
and Crookall (1989), learners need to acquire these abilities 
since they need to keep on reading even if they do not find 
the opportunity to enroll in formal classes, and to this end, 
having responsibility for their own learning and building 
appropriate self-autonomy and independence play a major 
role.

Teachers also need to find different ways of identifying 
learners’ preferred reading strategies by using different data 
collection techniques such as using self-report question-
naires, interviews and verbal reports. In this way, they can 
increase the learners’ metacognitive awareness of their read-
ing strategies and let them know how to use them more ef-
fectively for different reading purposes. Teachers also need 
to explicitly teach learners different applications of reading 
strategies in detail and help them realize how beneficial it 
can be for them to know the right strategies and when and 
where to apply them. To this end, various conscious raising 
techniques need to be used in the classroom through the ap-
plication of reading tasks in their technical fields. The learn-
ers also need to be taught how to self-evaluate the reading 
strategies they apply and monitor their development more 
efficiently. The constructive feedback itself that the teachers 
provide for the students in this respect can play an essential 
role to help them be aware of their weaknesses and strengths 
regarding reading strategy use and to expand their strategic 
knowledge beyond their ESP classes.

Material developers could play an important role by de-
signing and incorporating appropriate tasks and exercises 
into the reading materials in order to encourage a wide range 
of strategy application in the learning experiences and finally 
enhance learner independence and autonomy. They need to 
bear in mind the individual differences among learners and 
design tasks with a variety of forms so that it can be ensured 
that learners with different individualistic characteristics are 
accounted for.

CONCLUSION
There has been great emphasis on the importance of ex-
plicit instruction of strategy use in language classes and 
the positive effect of this instruction on learners’ achieve-
ments. This study tried to investigate the effect of explicit 
strategy instruction on metacognitive reading strategies of 
Art and Engineering students’ ESP reading comprehension 
skill. The results of independent t- test indicated that the 
experimental groups in this study who received explicit 
instruction on metacognitive reading strategies showed a 
better performance on ESP reading test than the control 
groups who did not receive this instruction. The findings of 
this study also showed that explicit instruction of metacog-

nitive reading strategies can positively enhance learners’ 
ESP reading comprehension ability. Therefore, as Nunan 
(1996) points out, there needs to be a dual focus in lan-
guage classrooms to teach not only language content but 
also to develop learning processes as well. To this end, the 
primary purpose of strategy instruction is to raise learners’ 
awareness of strategies and then allow each to select ap-
propriate strategies to accomplish their learning goals. In 
conclusion, it can be suggested that in ESP reading classes, 
as well as EFL classes, the focus should be not only on 
teaching language content but also on developing efficient 
learning processes through strategy instruction and aware-
ness-raising (Ellis & Sinclair, 1989; Willing, 1990; Nunan, 
1995a, 1995b).
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