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ABSTRACT 

Vocabulary serves as the cornerstone of every effective communication as it enables 

individuals to express their thoughts and emotions. When acquiring a language and 

their new words, individuals often employ various learning styles to comprehend 

concepts and achieve their goals. Considering the possibility that learning styles of the 

learners may contribute to their vocabulary learning, this mainly quasi experimental 

research endeavored to investigate if Iranian architecture students’ learning styles 

impact their acquisition of technical English vocabulary through content-based 

instruction. Utilizing three main data collection instruments, including Nelson English 

proficiency test, Felder-Soloman questionnaire, and the researcher-made test of 

vocabulary, which was administered as the pretest and posttest, the researchers 

collected the data required from a total of 60 male and female undergraduate 

architectural engineering students at the university level. Over a period of one and a 

half months, during six two-hour sessions, the participants, who were previously 

categorized into an experimental group and a control group, engaged in technical topics 

through content-based instruction. To explore the potential cause-and-effect 

relationships, a repeated measures MANOVA was used. The findings revealed that the 

architecture students predominantly displayed reflective, intuitive, visual, and 

sequential learning styles, as opposed to active, sensing, verbal, and global learning 

styles. Moreover, an increase in the posttest scores of both groups indicated no 

significant difference in the performance of the two groups in terms of their vocabulary 

knowledge. Accordingly, it is concluded that Iranian architecture students’ learning 

style preferences had no significant effect on their acquisition of technical English 

vocabulary through content-based instruction. 
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Introduction 

Globalization necessitates international interactions and effective communication across 

countries with different languages and cultures. By the same token, removing linguistic and 

cultural barriers to exchange information and to cooperate with diverse organizations has gained 

prominence. With the emergence of various scientific and professional societies in today’s 

world, where individuals’ communication is no longer limited by time, place, and other 

contextual factors, the acquisition of English language skills for specific academic and 

professional purposes is the backbone of any scientific and academic exchange. As Valisherjon 

o’g’li and Xalilillo (2023) asserted, “English language acts as a repository of wisdom and wit. 

English language is a propeller for advancement of career and a machine to mint money. And it 

is a telescope to view the vision of future” (p. 199). Acquiring vocabulary, mastering grammar, 

learning pronunciation, and understanding language usage all necessitate addressing learners’  
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different needs and learning styles through a wide range of approaches, methodologies, and 

schools of thought (Kashef & Barzegari, 2023). Programs designed to teach and learn English for 

Specific Purposes (ESP) seem to be an essential and undeniable component of educational 

systems as they address students’ professional needs and requirements after their graduation. 

“Professionally oriented education is a priority in the system of renewing education” (Orasta, 

2023, p. 134). 

Considering the important role of ESP in academic fields, all students are obliged to 

acquire technical vocabulary as it is the foundation of the ESP curriculum. An individual’s 

knowledge of foreign language and their ability to communicate are vital components of 

professional activity (Orasta, 2023). By emphasizing technical vocabulary, students learn to 

integrate language within the subject matter to become professional architects who possess a 

strong command of the English language. To achieve this, they must perform proficiently in all 

four macro skills of English, which requires a comprehensive mastery of vocabulary that aligns 

with their academic and professional goals. Although having proficiency in grammatical aspects 

of a language is necessary (Farhady et al., 2018), it does not guarantee that individuals will be 

able to communicate effectively (Rashid et al., 2022). Communication may fail due to not 

knowing appropriate words. Similarly, Brooks et al. (2021) highlighted that the absence of 

vocabulary knowledge prevents students’ academic success. As a vital element of language 

education, it is a foundation of both language learning and use (Dobakhti et al., 2020). Therefore, 

learning vocabulary is essential to achieving language mastery.  

According to Le and Miller (2023), for years, acquiring vocabulary has been considered 

as the main component of learning a language. In the context of English for Specific Purposes 

(ESP), technical vocabulary is of paramount importance because it is the key of specialized 

material. Fostering students’ vocabulary within ESP classrooms has, in fact, formed the basis for 

many recent studies. Up to now, various research projects have been conducted on the 

importance of vocabulary in ESP (e.g., Tavassoli & Beyranvand, 2023; Tavassoli et al., 2023). 

Employing a cognitive approach focused on memory, repetition, and mnemonic devices, 

Valentyna (2023), for example, proposed a three-stage taxonomy for improving technical 

vocabulary competence which encourages students to select the correct learning strategy. 

Somatization, improving lexical skills, employing cognitive operations to choose appropriate 

words, forming a cohesive whole, and concentrating on the automatization of cognitive lexical 

operations have all proven to be helpful for enhancing students' vocabulary acquisition. 

Hardiyanti and Herda (2023) asserted that the 21st-century learning necessitates ESP students to 

collaborate, communicate, stay creative, and think critically to attain competence in language. 

The researchers observed that the students benefited from using flash cards as they showed more 

enthusiasm toward learning vocabulary. Employing a dialog Chabot, Qasem et al. (2023) 

observed that this interactive tool helps ESP students learn vocabulary. Orasta (2023) took the 

strategies used by the students into account and maintained that students’ proficiency at all levels 

should be taken into consideration. Yet, in another study, Dobakhti et al. (2020) observed that 

the use of vocabulary learning strategies, particularly mnemonic and rote-based strategies, 

enabled elementary EFL learners to have better retention, with the mnemonic strategy group 

outperforming both the rote-based and control groups. These are just a few studies highlighting 

the importance of vocabulary learning.     

To have successful learning in which students can achieve their academic goals, various 

dimensions and elements, such as students’ needs and preferences, ought to be considered. 

Students may require different tools to overcome the difficulties they encounter while engaging 
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in educational endeavors (Benitez-Correa et al., 2022). As mentioned above, attaining effective 

vocabulary knowledge plays a pivotal role in enhancing language proficiency and, consequently, 

in communicating effectively. Different learners, however, manifest different needs and adopt 

different learning styles based on their characteristics and abilities. Learning style refers to 

“cognitive, affective, and physiological traits that are relatively stable indicators of how learners 

perceive, interact with, and respond to the learning environment” (Keefe, 1979, p. 4). Each 

student makes use of their own unique learning style to improve their knowledge, skills, and 

expertise in English learning (Naim & Mokodenseho, 2022). They engage in learning tasks that 

correspond with their preferred learning style, such as having dialogues, engaging in group 

discussions and collaborative conversations, or watching movies. In such learning contexts, 

being aware of distinct types of students’ learning style can assist teachers in optimizing 

classroom activities and creating a learning environment that is made to incorporate appropriate 

techniques, strategies, and tasks to accommodate students’ diverse learning styles (Saswandi et 

al., 2023). Choosing a suitable learning style is of paramount importance, as unlike students’ 

abilities and talents, learning styles do not reflect students’ natural aptitude that divides them into 

gifted and non-gifted learners. Instead, they involve individual preferences or habitual ways of 

approaching the learning process. Individuals’ preferences indicate a continuum ranging from 

one extreme to another. By employing various effective approaches, individuals can be 

successful in any of these preferences (Dörnyei, 2014).   

In addition to what has been stated so far, differences in learners' language proficiency 

may be attributed to their individual characteristics, the method and quality of instruction, and 

the resources available (Shewangizaw, 2024). Brinton and Holten (2001) maintained that 

teaching language should not be separated from teaching content because authentic content 

provides the most natural and rich context for learning language. According to Snow and Brinton 

(2023), considering various educational settings, objectives, and target populations, CBI is a 

dominant approach to language teaching that endeavors to integrate language and content 

instruction to facilitate second or foreign language learning. More simply put, Zakirova (2023) 

asserted that “content-based instruction (CBI) is a context where language and content are taught 

simultaneously. It is closely linked with the cognitive approach to teaching foreign languages as 

the language is taught through meaning or in a meaningful context” (p. 112). Scholars and 

academics have consistently reported the effectiveness of CBI in improving students' reading 

comprehension skills (Hurtado Vargas, 2023; Shams, 2023), motivation and vocabulary 

acquisition (Hurtado Vargas, 2023), intrinsic motivation for listening (Miyasako, 2018), oral 

proficiency in the target language, including speaking and listening (Pratama & Fitriani, 2020), 

metaphorical competence (Ahrari, 2023), language proficiency, self-confidence, and the 

development of cognitive and learning habits (Al-Wadi, 2023). Moreover, Miyasako (2023) 

observed that prospective elementary school teachers had positive perceptions of CBI at the 

beginning of the study, with their perceptions slightly improving after the course. Yamagishi 

(2023) also argued that developing literacy and academic ability seems to be the primary focus 

of CBI. 

As learning styles and preferences vary from one individual to another, architecture 

students, in this case, are no exception. Understanding and determining what learning styles 

students adopt is essential for modifying the teaching and learning process to align with their 

academic success, which is significant for the overall quality of the educational systems. Within 

the field of architecture, it is necessary to consider the diverse range of students’ learning style 

preferences and to equip them with appropriate tools and methods that are in line with their 
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distinct characteristics. Despite the numerous studies conducted across various academic 

disciplines focusing on English for specific purposes (ESP), learning style preferences, and 

content-based instruction (CBI), there remains a noticeable gap in investigating whether learning 

style preferences impact technical vocabulary learning of architectural engineering students 

following content-based instruction. In other words, considering Kazemainy et al.’s (2023) 

assertion that learning styles are theoretically positively associated with individuals’ language 

outcomes, the researchers of the current study sought to explore the effect of Iranian architecture 

students’ learning styles on their acquisition of technical English vocabulary through content-

based instruction. As a result, the following research question was posed: 

Does Iranian architecture students’ learning style significantly affect their learning of 

technical English vocabulary through content-based instruction?  

In line with the research question mentioned above, the following null hypothesis was 

formulated: 

Iranian architecture students’ learning style does not significantly affect their learning of 

technical English vocabulary through content-based instruction. 

 

Method 

Design 

In this study, the researchers pursued three primary objectives: first, they aimed to 

identify the learning style preferences of architectural engineering students based on Felder-

Silverman Learning Style Model (FSLSM). Second, they introduced the fundamental educational 

principles of content-based instruction (CBI) and teaching specialized architectural terminology. 

Third, they examined the cause-effect relationship between these two main variables. Therefore, 

to achieve these objectives, the researchers adopted a mixed-method design including a main 

experiment followed by an interview. According to Creswell and Creswell (2022), this type of 

research design relies mainly on the quantitative data (Quan) and follows a qualitative (qual) 

survey to validate the quantitative findings.  Experimental research, as defined by Williamson 

and Johanson (2017), is a scientific approach used to investigate cause-and-effect relationships 

between variables; of which, experimental designs are of two types including true experiments 

and quasi-experiments, with the latter being the primary approach used in this research. In 

contrast to true experimental research, quasi-experimental designs involve the non-random 

selection of participants (Thomas, 2021).  

Participants 

Focusing on senior undergraduate architecture university students, the researchers 

conducted the study in 2021 and selected the participants through a convenience sampling 

method, which, as Patel et al. (2023) maintained, refers to “the process of gathering a sample in a 

way that is most easily accessible to the person doing the research” (p. 125). Before beginning 

the present study, Nelson English test was conducted on a total of 70 undergraduate students 

majoring in architectural engineering. This initial assessment was done with the aim of 

evaluating their proficiency in the English language. After excluding 10 students to ensure the 

homogeneity within the participant group, the final sample compromised 60 senior 

undergraduate students (i.e., 36 females and 24 males). The participants were all native Farsi 

speakers within the age range of 22 to 25. All the participants agreed to take part in this study.  
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Table 1 

Demographic Information of the Participants 

Group N Gender Age Range Educational Background L1 

Experimental 

group 

30 Male and female 

students 

22-25 undergraduate architectural 

engineering students 

Farsi 

Control group 30 Male and female 

students 

22-25 undergraduate architectural 

engineering students 

Faris 

 

Assessments and Measures 

In order to collect the data necessary to achieve the objectives of the current research 

project, several instruments were employed, including the Nelson English proficiency language 

test, the online version of the Felder-Soloman Index of Learning Styles (ILS), the researcher-

developed vocabulary test serving as both pretest and posttest, and a semi-structured interview.  

Nelson English Proficiency Language Test 

To establish the homogeneity of the participants in terms of their English language 

proficiency, the Nelson English proficiency language test, Section 200 A, was administered. 

Developed by Coe and Fowler (1976), this standardized test consisted of 50 items divided into 

two sections: 14 cloze items and 36 grammar items presented in the form of multiple-choice 

questions. The test was designed to assess the participants’ grammatical competence and 

vocabulary knowledge. Each participant was given 45 minutes to complete the test and received 

one point for each correct response.  

Felder-Soloman Index of Learning Styles 

Next, to obtain insights into the participants’ learning style preferences, the online 

version of the Felder-Soloman Index of Learning Styles (ILS) (1997) was utilized. This self-

assessment questionnaire consists of 44-item and measures individuals’ preferences across the 

four dimensions presented in Felder-Silverman Learning Styles Model (FSLSM). Each 

dimension indicates two opposing preferences. The dimensions include the (a) active/reflective, 

(b) sensing/intuitive, (c) visual/verbal, and (d) sequential/global scales. The ILS questionnaire 

includes 11 items per dimension, with two response options per item: ‘a’ for active, sensing, 

visual, and sequential learners, and ‘b’ for reflective, intuitive, verbal, and global learners 

(Güneş, 2004). 

Test of Vocabulary 

Ultimately, to evaluate the participants’ vocabulary knowledge in the field of 

architectural engineering, an ESP vocabulary test was developed by the researchers. The test 

functioned both the pretest and the posttest. It consisted of 25 multiple-choice items, and each 

participant had 20 minutes to complete it. The selection of 25 lexical items seemed logically 

practical to administer, as it was believed that the test would neither result in the participants’ 

fatigue, nor would it lead to their disengagement, ensuring the reliability of their responses. The 

test items were derived from two primary course books entitled English for the Students of 

Architecture by Farhady and Tavakoli (2005) and Visual Dictionary of Architecture by Ching 
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(1995). This was done to ensure the relevance and appropriate difficulty of the test for senior 

architecture students. Moreover, the test was reviewed and piloted, and its problematic items 

were revised. To prevent the participants from memorizing the questions and answers, the order 

of items in the posttest was rearranged. 

Semi-Structured Interview  

In addition, to obtain deeper insights into the participants’ experiences of content-based 

instruction, a semi-structured interview was conducted after the treatment sessions. The 

interview consisted of several open-ended questions which focused on the participants’ attitudes 

toward their classroom procedures, the extent to which they believed these procedures facilitated 

their comprehension and vocabulary retention, and the ways in which they enhanced their 

engagement. The researchers also asked for the participants’ suggestions about improving 

learning vocabulary in ESP contexts. Each interview lasted approximately 20 minutes and was 

audio-recorded. The recordings were then transcribed and analyzed using thematic content 

analysis to determine the primary themes and objectives.  

 

Procedure 

This research project was conducted in 2021 over a span of six sessions, each held once a 

week. It included 60 Iranian male and female undergraduate architecture students selected from 

the initial pool of 70 students at the university level. To initiate the study and ensure the 

homogeneity of the participants in terms of their language proficiency, the students took the 

Nelson English Test, Section 200 A, within a 45-minute time limit. Based on the outcomes of 

this assessment, 60 participants, whose scores fell within the range of 43 to 50, were selected. 

Scores within the range of 43 to 50 indicated a proficiency level of upper-intermediate to 

advanced, and thus met the homogeneity criteria.  

Subsequently, the participants were given 40 minutes to complete a web-based inventory 

of 44 multiple-choice items, known as the Felder-Silverman Index of Learning Styles (ILS). This 

instrument allowed the researchers to identify the participants’ learning styles based on 

psychological and behavioral attributes. The ILS questionnaire assisted researchers in both 

understanding the students’ learning needs and guiding them in applying appropriate instruction. 

It helps bridge potential gaps between students’ learning styles and teaching methods and 

facilitates smoother learning experiences (Felder & Spurlin, 2005). Each question encouraged 

the respondents to select the answer that best reflected their learning preferences. 

Following the identification of dominant learning styles among the participants, they 

were divided into two distinct groups including the experimental group and the control group. 

The experimental group received the specific intervention under investigation, while the control 

group received a placebo involving traditional methods of vocabulary teaching employed 

(Thomas, 2020). Traditional vocabulary teaching methods mainly involved direct instruction of 

words through word lists, dictionary definitions, and out of context. In the experimental group, 

Content-based Instruction (CBI) was implemented with a focus on the integration of content and 

language, an emphasis on meaning before form, the use of authentic materials, and the 

application of scaffolding in a learner-centered environment. Accordingly, the researchers aimed 

to present lessons on architectural topics to provide participants with meaningful contexts in 

which they could use vocabulary more effectively. Comprehension and use of content through 

reading and discussion were prioritized over a focus on linguistic forms. Moreover, visual aids 
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and excerpts from architecture books and websites were purposefully selected and practiced in 

class. They were presented in the form of simple tasks to more complex, production-oriented 

activities. To complete these tasks, participants were required to work collaboratively, either in 

pairs or in groups, and they were required to engage in various discussions and receive feedback 

from their peers (Brinton et al., 2003; Richards & Rodgers, 2014; Stoller, 2004). In contrast, the 

control group received traditional vocabulary instruction that emphasized memorization and 

relied on long lists of decontextualized words. Prior to beginning the experiment, both groups 

underwent a pretest, consisting of 25 multiple-choice items, to determine whether any 

statistically significant differences existed in the participants’ vocabulary knowledge. 

 Organizing the members of the experimental group based on their learning styles 

allowed the researchers to implement curriculum topics in a way that aligned with their learning 

preferences. That is to say, the researchers initially categorized the participants based on their 

learning styles (i.e., reflective, intuitive, visual, and sequential) and then they endeavored to 

match classroom activities and materials based on their preferences. For visual learners, for 

example, diagrams, drawings, videos, and other visual aids were used. It is noteworthy to 

mention that all of the participants received the same content, but only the mode of delivery and 

classroom tasks were modified on the basis of their learning styles. Meanwhile, the control group 

received instruction on the same topics, irrespective of the participants’ learning styles. 

Emphasizing on the acquisition of technical vocabulary through content-based instruction, the 

treatment phase extended over six two-hour sessions over a period of one and a half months. The 

curriculum was meticulously designed to introduce specialized topics, whilethe focus was on 

commonly used vocabulary in the field of architectural engineering during each session.  

One week after the treatment phase ended, the students completed a 25-item multiple-

choice posttest, parallel to the pretest but with the item order reshuffled, to evaluate the impact of 

the participants’ learning styles on their technical vocabulary acquisition and determine the 

learners’ progress after completing the course. To achieve the research objective in this respect, a 

repeated measures MANOVA was employed so that the researchers would simultaneously be 

able to examine the effect of the participants’ learning styles and time (i.e., pretest and posttest) 

on multiple dependent measures, that is, their vocabulary scores, while also considering how 

these factors may interact with each other. As stated by Tabachnick and Fidell (2019), 

MANOVA is an appropriate procedure to be used in studies that involve several dependent 

variables measured over time. This is especially true when certain assumptions, such as 

homogeneity and normality, are met, just like what was observed in this study. 

Finally, at the end of the study, the researchers conducted semi-structured interviews with 

the participants to gain insight into their attitudes toward content-based instruction and whether it 

facilitated their learning of technical vocabulary. The interviews were first audio-recorded, then 

transcribed and analyzed using thematic content analysis. After careful reading of the 

transcriptions several times, the initial codes were determined and subsequently grouped into 

themes. Moreover, to enhance the trustworthiness of the findings, another colleague was asked to 

cross-check the coding and confirm the extracted themes. The qualitative phase of the study 

enabled the researchers to obtain rich insights regarding participants’ experiences. 
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Results 

Preliminary Investigation  

This research endeavor was initially done with 70 senior undergraduate students 

specializing in architectural engineering. An assessment of their general English language 

proficiency led to the exclusion of 10 students to ensure a homogeneous sample. Data obtained 

from the remaining 60 students with test scores exceeding 43 indicated average and advanced 

proficiency levels and were utilized for the subsequent analyses. To ensure a reliable 

understanding of the underlying data and to draw meaningful conclusions from statistical tests, it 

is essential to examine the assumption of normal distribution. According to Mohammadi 

Zenouzagh (2017), if the significance level of the Kolmogorov-Smirnov test is greater than the 

research confidence interval (.05), the data is assumed to follow a normal distribution. In this 

study, the significance value for the English proficiency test was .06 which exceeded the critical 

p-value (.05) and thus confirmed the normality assumption. Concerning the pretest, the 

significance values of .13 and .16 for the experimental and control groups, respectively, were 

higher than the threshold of .05. This affirmed the normal distribution of the pretest dataset. 

Furthermore, the significance values of the Kolmogorov-Smirnov test for both experimental and 

control groups were .09 and .05, correspondingly, which assumed the normality of posttest 

scores in both groups. 

The evaluation of the homogeneity of the data is a fundamental prerequisite in any 

research initiative. Levene’s test is an inferential statistic used to determine the homogeneity of 

variances within the same distribution. A significance level greater than the research confidence 

threshold (.05) in Levene’s test indicates that the assumption of homogeneity of variances is met 

(Mohammadi Zenouzahgh, 2017). The significance value for assessing the homogeneity of the 

English proficiency test was .31 which surpassed .05 threshold and confirmed that the target 

population exhibited homogeneity in distribution. Regarding the pretest and posttest of the 

experimental and control groups, Levene’s test yielded significance values of .9 and .92, 

respectively, both of which exceeded the threshold of .05 and supported the assertion that the 

assumption of equal variances was satisfied. Therefore, the homogeneity of the data in both 

groups was confirmed. 

For assessing the reliability of the researcher-made vocabulary test, Cronbach’s alpha 

was employed to determine the reliability of both the pretest and posttest. According to Daud et 

al. (2018), the Cronbach’s alpha value less than .6 is considered low, while a value between .6 

and .8 is moderate and acceptable. In this respect, Cronbach’s alpha values for the experimental 

and control groups in the pretest were .6 and .61, respectively, which exceeded the .6 threshold. 

These values indicated sufficient internal consistency and reliability for the pretest. Similarly, the 

Cronbach’s alpha values for the posttest in both the experimental and control groups were .6 and 

.62, respectively. Since these values are above the .6 threshold, an acceptable level of reliability 

was observed for the posttest as well. 

Investigation of the Research Question 

Following a thorough examination of the preliminary assumptions of the tests employed 

in this study, including normality, homogeneity, and reliability, the subsequent analyses were 

undertaken to determine the acceptance or rejection of the null hypothesis of the study. To 

identify the dominant learning style of Iranian architecture students, descriptive statistics 

indicated a clear preference for the reflective style (70%, n=42) over the active style (30%, n=18) 

for the processing dimension. In contrast, for the remaining three dimensions, no significant 
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variation was observed. For the perception dimension, 53.3% (n = 32) exhibited an intuitive 

preference, while 46.7% (n = 28) preferred a sensing style. Additionally, 56.7% (n=34) favored 

the visual style in the reception dimension, whereas 43.3% (n=26) indicated a preference for the 

verbal style. In the understanding dimension, over half of the students (55%, n=33) preferred a 

sequential learning style, while 45% (n=27) demonstrated a preference for the global style. 

Next, to investigate the null hypothesis, which stated that “the learning style preferences 

of Iranian architecture students do not have any significant effect on learning technical English 

vocabulary through content-based instruction”, a repeated measures MANOVA was employed, 

which analyzed scores across variables based on repeated observations. Initially, the researchers 

assessed the students’ performance on the pretest and posttest, with an emphasis on vocabulary 

knowledge by comparing mean scores of the two groups (Table 1). 

Table 1 

 Descriptive Statistics of the Vocabulary Pretest and Posttest of the Experimental and Control 

Groups 

          Group Mean  SD N 

Pretest      

                

Experimental 

Control 

21.83 

22.40 

1.62 

1.54 

30 

30 

Posttest                  

 

Experimental 

Control 

22.63 

22.80 

1.35 

1.34 

30 

30 

 

As observed in Table 1, the mean score of the experimental group increased from 21.83 

in the pretest to 22.63 in the posttest which indicates a noticeable enhancement in the 

participants’ performance. Similarly, the vocabulary test scores for the control group improved 

from 22.40 in the pretest to 22.80 in the posttest, which implies an increase in their vocabulary 

knowledge at the end of the experiment. Given the rise in mean scores for both groups from the 

pretest to the posttest, a more intricate analysis was required to scrutinize the influence of the 

independent variable (i.e., learning styles) and time (as the within-subject factor) on the 

dependent variable (i.e., vocabulary scores). The initial analysis involved conducting the Box’s 

M test to verify the homogeneity of covariance matrices. The significance value for the test of 

equality of covariance matrices was .97 which indicated that the result was not statistically 

significance. Consequently, the assumption of equal covariance matrices was satisfied. Since the 

homogeneity of the covariance matrices was confirmed, the Pillai’s Trace from the Multivariate 

Tests table (i.e., Table 2) was the appropriate statistical measure to proceed with. 

Table 2 

 Tests of the Main Effect and the Interaction Effect of the Experimental and Control groups on 

the Vocabulary Pretest and Posttest 

Effect Value F Sig. Partial Eta Squared 

Time          Pillai's Trace .15 5.17 .00 .15 

Group        Pillai's Trace .04 1.24 .29 .04 

Time * Group      Pillai's Trace .02 .74 .48 .02 
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In Table 2, the term “time” in the first row serves as the within-subject factor and 

indicates the variation in students’ scores from the pretest to the posttest. The significance value 

reported in this row is .00 which falls below the conventional threshold of .05. This signifies that 

time had a statistically significant impact on students’ performance in learning technical English 

vocabulary and indicated a change in the dependent variable (scores) over time. Additionally, the 

Partial Eta Squared is examined employing the subsequent thresholds: .01 indicates a small 

effect, .06 a medium effect, and .14 a large effect. In this case, the Partial Eta Squared of .15 

indicates a large effect size for time (Sigmundsson et al., 2022). The second row “group” 

indicates the contrast between the experimental and control groups’ performance on the 

vocabulary pretest and posttest. The reported significance value of .29 exceeds the standard 

significance level of .05. Correspondingly, the Partial Eta Squared value of .04 indicates a small 

effect size. The third row assessed whether the interaction between time and group influences the 

vocabulary test scores. The significance value for this interaction effect is .48, which is above the 

significance level of .05. It is concluded that the interaction effect is not statistically significant. 

Furthermore, the reported Partial Eta Squared of .02 also reflects a small effect size for the 

interaction of time and group. 

Table 3 

 Tests of the Within-Subject and Between-Subject Effect of the Experimental and Control groups 

on the Pretest and Posttest 

Source Type 

III 

Sum of 

Square 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

Time (Greenhouse-Geisser) 

Group (Greenhouse Geisser) 

Time * Group (Greenhouse-

Geisser) 

12.97 

8.45 

1.60 

1.401 

1.40 

9.22 

8.45 

1.13 

4.01 

3.50 

.49 

.02 

.06 

.48 

.06 

.05 

.00 

 

According to the findings presented in Table 3, the significance value of “time” is .02, 

which is below the conventional threshold of .05. This confirms the primary impact of time on 

the improvement of students’ scores from pretest to posttest. Nevertheless, the Partial Eta 

Squared, with the value of .06, indicates a moderate effect size. Moving to the second row, 

entitled “group”, the researchers examined whether a noteworthy difference exists in the 

performance of students in experimental and control groups. The reported significance value of 

.06 exceeds the .05 threshold, and this suggests that the observed difference is not statistically 

significant. Furthermore, the third row concentrates on the interaction effect of time*group, with 

a significance value of .48. This value surpasses the predetermined significance level of .05 

which indicates that the simultaneous effect of time and group is not an influential factor 

affecting the students’ learning of technical vocabulary. These results indicated that the null 

hypothesis of this study could not be rejected. In other words, the Iranian architecture students’ 

learning style does not significantly affect their learning of technical English vocabulary through 

content-based instruction. 
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Upon completion of the experiment, the participants underwent interviews to discuss 

their experiences and provide insights into their engagement in a content-oriented classroom. 

Given that one of the salient features of content-based instruction (CBI) is the utilization of 

content-related materials, the primary objective of these interviews was to collect the students’ 

perspectives on the efficacy of CBI in facilitating technical vocabulary learning with fewer 

difficulties. An analysis of the interviews revealed that a majority of respondents exhibited a 

positive attitude toward learning technical vocabulary through content-based instruction. 

Specifically, 76.6% of the participants, that is, 46 out of 60, emphasized that contextualizing 

content and introducing unfamiliar elements through practical, real-life examples in CBI 

significantly enhanced their comprehension and retention of vocabulary. 

Moreover, the most prominent feature arising from the interviews was the simultaneous 

emphasis on language and content development, which students found to enhance the 

effectiveness of the learning process. Approximately 91.7% of students perceived studying 

meaningful topics related to their areas of interest as a positive factor that not only enhanced 

language acquisition but also encouraged a more positive attitude toward their language learning 

journey. Additionally, 51 out of 60 interviewees confirmed that participating in this content-

oriented class, which structured around a learner-centered approach, heightened their 

engagement with the content. They expressed satisfaction with activities designed to promote 

interactions and active involvement in the learning process and believed that such activities 

fostered collaborative learning and developed their communication skills. However, a minority 

of students felt that CBI would not significantly impact their vocabulary learning and viewed it a 

time-consuming approach. 

Discussion 

Since every individual employs a unique learning style and approach for the acquisition 

of knowledge and skills in a different way, successful learning occurs when information is 

presented to learners based on their individual learning styles. In this study, the researchers 

assessed the dominant learning styles of architectural engineering students and investigated the 

relationship between these learning styles and their achievement scores in technical English 

vocabulary. To identify the dominant learning styles among the participants, the researchers 

utilized the ILS questionnaire, which focused on four main dimensions (i.e., processing, 

perception, reception, and understanding). Statistical analysis of data obtained from the students’ 

responses to 44 items led to the identification of the dominant learning styles in each dimension, 

namely: (1) reflective, (2) intuitive, (3) visual, and (4) sequential. Regarding the impact of 

learning styles on students’ acquisition of technical English vocabulary in CBI classes, the 

performance of the two groups was measured by comparing their pretest and posttest scores. The 

study revealed that although students in both groups showed progress in learning technical 

words, the experimental group showed slightly higher gains than the control group as their mean 

scores from pretest to posttest increased. However, this difference was not significant and 

accordingly should be interpreted with caution.  

Other researchers in the field provided support for similar findings. For example, 

Tadayonifar et al. (2021) found significant differences on students’ vocabulary learning posttest 

scores in relation to their learning styles. In another study, Panah Dehghani (2021) observed that 

among 44 undergraduate students, multimodal and visual learners performed the best on 

vocabulary tests. Using PowerPoint-designed vocabulary organizers, Sarani and Ghollasi Moud 

(2022) found that all students with visual, auditory, read/write, and kinesthetic learning styles 
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improved their scores; however, the improvements made by the visual and kinesthetic ones were 

more significant than those of auditory and read/write ones. In addition, considering the effects 

of content-based instruction, others observed its effectiveness on vocabulary development. 

Sariani et al. (2022) indicated that CBI improved students’ writing skills through the mastery 

they obtained in vocabulary. Hurtado Vargas (2023) likewise observed the positive effect of CBI 

on learners’ vocabulary acquisition. All these positive outcomes, as Zhang et al. (2022) 

maintained, can be attributed to the fact that in CBI classes, the teacher integrates topics with 

students’ prior knowledge, sets grammar aside, encourages students to appropriately use 

technical vocabulary to reflect the subject content, and stimulates their thinking.  

Furthermore, after the completion of the experiment, the participants were asked to share 

their experiences of participating in a content-oriented classroom. The majority expressed 

satisfaction with the experiment, and this highlighted the fact that the topics taught based on 

content made language learning more interesting and motivating. They also noted that the new 

topics were easier to recall and learn. As asserted by Kişlal and Gezer (2021), integrating content 

and language instruction creates an environment in which authentic learning opportunities are 

provided that benefit both the teacher and students. By holding positive attitudes toward such 

classes, language teachers can enhance their teaching quality for young language learners. Using 

semi-structured interviews, Pratama and Fitriani (2020) indicated that teachers hold positive 

views toward CBI. However, concerning students, it should be noted that although they enjoyed 

the subject content and language integration, they were not satisfied with the scope of 

vocabulary, expressions, and grammar they had in conveying meaning. Overall, the findings of 

the present study suggested that adapting instruction to individual learning styles and 

implementing content-based approaches positively impacted students’ experiences and outcomes 

in learning technical English vocabulary. 

Conclusion 

The present study aimed to investigate whether learning styles contribute to the 

acquisition of technical English vocabulary and the proficiency levels achieved among 

architectural engineering students. Since every individual possesses a unique learning style and 

approaches knowledge acquisition and skill development differently, successful learning can be 

facilitated by presenting information that is based on learners’ individual styles. As observed, in 

this study, the majority of the participants exhibited reflective, intuitive, visual, and sequential 

learning styles. Furthermore, learning styles may influence how individuals grasp concepts and 

acquire information. Understanding one’s specific learning preferences can enhance their 

learning experience. Therefore, teachers need to familiarize themselves with these differences so 

that they can implement their best teaching strategies for the benefit of diverse learners and find 

a balanced teaching approach that covers most students’ learning styles. Adapting teaching styles 

to learning styles can positively influence students’ academic achievements. Moreover, relying 

solely on one teaching method may not be effective for all students in a classroom.  

Teaching through a content-based approach and selecting appropriate instructional 

materials, including carefully designed content, can serve as an effective strategy. Such tasks can 

attract learners with various styles and preferences. By emphasizing a learner-centered approach, 

the content-based instruction classroom encouraged active student engagement, stimulated group 

interactions, and promoted effective communication. The specific learning preferences of 

students may be less critical than providing them with engaging teaching materials. When 
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students become interested in the teaching process, an efficient learning process and notable 

academic achievement can be obtained.  

Furthermore, one of the major steps in designing educational materials is considering the 

stakeholders’ needs. In this regard, materials developers in the architectural engineering field 

must maintain a balance between students’ needs, the course objectives, and preferred learning 

styles. They should select topics and organize content based on the identification of the program 

and develop instructional strategies accordingly. In addition, they must evaluate students’ 

progress, enabling them to understand whether the material is effective in achieving learners’ 

goals and learning objectives. 

The results of this study did not support the rejection of the null hypothesis. However, 

given the widespread use of learning style measures in educational settings, further research in 

this area is necessary. In future studies, a larger sample would be recommended to enhance the 

generalizability of the reported findings. Additionally, future research could consider various 

demographic factors, including educational qualifications and gender. Furthermore, since the 

adoption of appropriate learning styles and the enhancement of learners’ understanding are 

essential considerations, future studies could explore these aspects using different models of 

learning styles. The effective application of diverse learning styles in the academic setting goes 

beyond vocabulary acquisition. ESP, in particular, is not solely concerned with mastering a 

specific language skill. Therefore, future research should investigate whether learning 

preferences influence other language skills among architecture students. Moreover, given the 

diversity of strategies available for learning new words, researchers could assess the 

simultaneous effect of using different vocabulary-learning techniques and students’ learning 

styles on their academic achievement in ESP contexts. 

This study, like many others, is not without limitations. First, using convenience 

sampling to collect the required participants may limit the generalizability of the results obtained. 

Second, the relatively short duration of the treatment (i.e., six two-hour sessions over one and a 

half months) might not have been sufficient to observe long-term effects of the treatment. Lastly, 

focusing solely on vocabulary acquisition, without examining its transfer to productive skills, is 

another limitation the researchers had. When interpreting the findings of this study and planning 

future investigations, researchers and scholars need to bear these points in mind. Setting these 

limitations aside, the present study endeavored to provide valuable insights into the interplay 

between learning styles and vocabulary acquisition in ESP contexts. It is hoped that it will lay 

the foundation for future investigations in this field. 
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