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Abstract

With the growth of English for Specific Purposes (ESP) in the professional and technical areas of study, vocabulary learning
strategies are considered to be one of the most important factors for student success in learning technical English. And when it
comes to technical English, the other important factor could be students’ background knowledge in the area. The current
study aimed to 1) investigate technical vocabulary learning strategies use of engineering students; and 2) determine the
differences in technical vocabulary learning strategies used by engineering students whose education backgrounds were on
different streams. The questionnaire on technical vocabulary learning strategies was administered to 47 undergraduate
engineering students from Udon Thani Rajabhat University selected as samples in the study. The subjects were also asked to
complete the technical vocabulary test, and some agreed to participate in semi-structured interviews. The findings revealed
that students with the educational backgrounds in vocational stream had higher technical vocabulary proficiencies than
students whose educational backgrounds were in the general education stream. Differences in the use of learning strategies
were found between students who employed different streams of educational backgrounds (general education stream and
vocational stream) at the significant level of .05 in determination, memory, and cognitive strategies.
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1. Introduction

Thailand, as well as other members of ASEAN, is moving towards the ASEAN Community by 2015;
therefore, the importance of English as the working language is highlighted. The workforce needs to be equipped
with adequate English in order to work and to communicate effectively when the changes arrive, and that
becomes the challenge of English language education which will have to put the emphasis on working, not only
for communication in the field of English for Specific Purposes (ESP). In the field of English language teaching
and learning, vocabulary plays an important role in students learning as knowing adequate vocabulary can
facilitate students to convey meaning in communication. The importance of learning vocabulary is also supported
by Rivers [1] who noted that sufficient vocabulary acquisition is crucial for the use of second or foreign language
because of the lacking of extensive vocabulary, students are prevented to employ the structures and functions
they have learned for comprehensible communication. According to Nation [2], there are four kinds of
vocabulary in a text. Among all vocabulary types, one is vital for English language learning, especially in ESP
classes, called ‘technical vocabulary’. Chung and Nation [3] suggested that there are considerable researches
about high frequency and academic words, but there has been a few about technical vocabulary. Nevertheless,
technical vocabulary is widely used by people working or studying in a specialized field which has been
recognized as a pivotal part in ESP learning.

Technical vocabulary is closely associated with learners who have a specific purpose in language learning. [4]
It can be an ordinary word which provides a specialized meaning that differs from its common meaning when
used in a specific field. [5] It also has its uniqueness to its area. [6] Wignell, Martin, and Eggins [7] noted that
technical term use can be overlapped with words from other areas. Consequently, technical vocabulary and
general vocabulary have some degrees of overlapping. [8]

In an ESP class, learners have to encounter unavoidably different texts especially texts in specific context.
Learners have to construct meaning based on their own previous knowledge they have studied when learning a
text. Background knowledge also interacts with the meaning of the text. [9] Making sense of new experience was
constructed from learners’ previous experience. [10] A learner’s background knowledge and prior experiences
play a large role in vocabulary development with the more background knowledge they have to support
understanding while reading texts. [11] It can be said that specific field knowledge is extremely crucial in
learning the technical language of that field for understanding texts. Nevertheless, [4,12] pointed that technical
vocabulary may be enormous and cannot be neglected in ESP learning. Learners should be helped to deal with
unfamiliar technical vocabulary; though, there are different kinds of help would be required. Nation [2] believes
that a large amount of vocabulary could be acquired with the help of vocabulary learning strategies, and the
strategies are proved useful for students with different language levels. Vocabulary Learning Strategies (VLSs)
enable learners to take more control of their own learning so that students can take more responsibility for their
vocabulary learning. [2,13] VLSs develop the autonomy of the students by allowing self-directed involvement
and helping them gain control of their learning. [14] Learners were considered to employ different vocabulary
learning strategies and enter with different learning schemata. Strategy instruction can be considered as a mean to
help learners take charge of their own. [15] Thus, VLSs are a key part of language learning strategies.

2. Types of vocabulary learning strategies

There is a wide range of vocabulary learning strategies as shown by classifications of vocabulary learning
strategies that have been variously proposed by different researches. [16-22] Although there are definitions of
vocabulary learning strategies that have been stated, this study has adapted Schmitt [20] to investigate the
vocabulary learning strategies use of students. Schmitt distinguished two broad types: discovery strategies and
consideration strategies; although some VLSs may of course be used for both. Then, he further divided the
strategies in his taxonomy into Determination Strategies (DET) containing strategies used by an individual when
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faced with discovering new word’s meanings without recourse to another person’s expertise (p. 205). Social
strategies (SOC) are ways to interact with other people to improve language learning (p. 210). Memory Strategies
(MEM) involve recalling meaning of a word based on its decoding and connection with formerly learned
knowledge’s students. Cognitive Strategies (COG) are similar to memory strategies in some cases (p.215), but
are not focused so specifically on manipulative mental processing. For Metacognitive Strategies (MET), learners
can utilise these strategies to control and evaluate their own learning by having an overview of the learning
process. 600 Japanese EFL learners were asked to complete a survey to rate their different VLSs use, their
perception of useful strategies, and the most helpful ones. The result revealed there are six most used and most
helpful which are using a bilingual dictionary, written repetition, verbal repetition, saying a new word loudly,
studying a word’s spelling, and taking notes in class. Nevertheless, various studies were recently conducted in
this field. Some of them are presented as follows.

Gu [23] explored the major factors which are gender and academic major influence language learning. The
study based on specific tasks and contexts of learning that may confound the relationship among gender,
academic major, learning strategies and learning outcomes using a large-scale survey with a group of adult
Chinese EFL learners on their vocabulary learning strategies. The findings revealed that female students
significantly outperformed their male counterparts in both the vocabulary size test and the general proficiency
test. Also, females reported significantly more use of almost all vocabulary learning strategies that were found to
be correlated with success in EFL learning. Conversely, academic major was found to be a less potent
background factor. Science students slightly outperformed arts students in vocabulary size, but arts students
significantly outperformed science students on the general proficiency test. Moreover, strategy differences were
also found between arts and science majors, but differences on most strategy categories were less clear-cut than
were those between male and female participants.

Arani [24] explored the strategies used most and least frequently by Iranian medicine students and compared
high and low level students. 46 students were required to fill the medical terminology learning strategies
questionnaire based on Schmitt’s taxonomy. In general, the results showed that they preferred to use written
repetition, verbal repetition, and bilingual strategies. In addition, the most proficiency students in medical
terminology used various types of strategies more often than the less proficiency students. It was also found
significantly that greater learning strategies are used among more successful learners, and there were significant
differences by proficiency level in students’ use of four strategy categories: determination, memory, cognitive,
and metacognitive.

Wen [25] found out and compared the differences of strategy use between academic-oriented and vocational-
oriented students. A total of 186 third-grade comprehensive high school students in a private and a public school,
including an academic-oriented (AO) class and a vocational-oriented (VO) class, participated in the study. The
results were found that AO students employed more learning strategies than VO students for knowing an English
word’s meaning; in particular, AO students used more determination and more memory that VO students. There
were also no significant differences in social, cognitive, and metacognitive strategies. In addition, there were
significant differences in overall and each strategy category. Poor vocabulary learners significantly used less
learning strategies than good vocabulary learners in learning vocabulary.

Atay and Ozbulgan [26] investigated vocabulary learning strategies use of 50 military ESP learners in Turkey.
A multiple-choice vocabulary test and a strategies questionnaire were instruments in order to compare Air Traffic
Terminology of two classes. A controlled group had no special training. On the other hand, an experimental
group who was presented with VLS also spent six hours each day in class to focus on memory strategy
instruction. According to the knowledge of vocabulary post-test, the experimental group showed a significant
gain in test’s scores compared to the controlled group. The result from the questionnaire was also found that
learners in the experimental group indicated a major increase in the use percentage and strategy variety in the
post-test.
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Akbari and Tahririan [27] examined the extent of Schmitt’s taxonomy keeping its relevance in ESP contexts.
To elicit VLS, observation, interview, and questionnaire were instruments to collect data with 137 medical and
paramedical students. The finding of the questionnaire revealed the major strategies for learning specialized and
non-specialized vocabulary did not differ in general among ESP students in different fields of study. The most
frequent comprehension strategy was using bilingual dictionary and the most commonly used learning strategy
was oral and written repetition. Besides, three main VLSs were elicited from observation and interview, and the
rationale for using these strategies were explained according to some underlying factors such as person-related
factors (i.e., motivation and learning style), task- related factors (i.e., materials and field variables), and context-
related strategies (i.e., educational background and curriculum requirements).

Seddigh and Shokrpur [28] studied vocabulary learning strategies use among medical students at Shiraz
University of Medical Sciences in Iran using a questionnaire. The results revealed that guessing and dictionary
strategies were the most frequently used VLSs while study preference strategies were the least used ones. The
findings of ANOVA found that there were statistically significant differences in the mean scores of the eight
strategies: guessing, dictionary, memory, note-taking, selective attention, autonomy, social, and study preference.
Besides, they investigated VLSs use based on gender and found that females employed more VLSs than males
especially in the case of guessing and note-taking strategies. The statistical analysis indicated that there was a
significant difference between the students’ gender and their choice of VLSs.

In Thailand, tertiary engineering courses normally include a specialized English course for engineering
students which aims to prepare learners with working English in different engineering contexts. Therefore,
technical vocabulary is emphasized throughout the teaching and learning. In this study, the context was the
technical vocabulary learning of undergraduate engineering students in a tertiary institute in the northeast of
Thailand. The students enrolled for engineering courses were required to undertake the English for Engineers
Course as a compulsory subject which focused on technical English in a specific engineering field. The purpose
is to reinforce students’ language ability and skills so that they can apply knowledge of language and technical
skills in their field of study and their future careers. The VLSs of technical vocabulary, which is referred to in this
paper as the Technical Vocabulary Learning Strategies (TVLSs), could be an important part of the learning in
this context. Regarding EFL in the Thai context, there are many studies about vocabulary learning strategies that
investigate vocabulary learning strategies use of Thai students. [29-35] However, there are a few studies to
examine learning strategies of technical vocabulary. The study, therefore, was conducted with an attempt to
discover the Technical Vocabulary Learning Strategies (TVLSs) employed by engineering students based on
Schmitt’s taxonomy. The present investigation is designed to answer the following questions:

1. What is the technical vocabulary proficiency of engineering students with different streams?

2. What TVLSs do students with educational backgrounds in general education and vocational stream
frequently employ?

3. Are there any significant differences in the use of TVLSs between students whose educational backgrounds
were on different streams?

3. Research Methodology
3.1 Samples

47 undergraduate Engineering students were selected to be samples by using selective sampling undertaking
English for Engineers Course at Udon Thani Rajabhat University. The students were from different educational

backgrounds including 25 students who graduated in general education stream from high schools, whereas 22
students were from the vocational stream. All of them were third-year students when the researcher gathered
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information. The reason for choosing the students was they were a group of students who enrolled this course in
the process.

3.2 Instruments

There were three kinds of research instrument that were utilized in the study. Firstly, this study utilized a 30-
item technical vocabulary test including three parts: (a) 10 items was matching electronic devices with their
functions, (b) 10 items was completion the blanks by using suitable words, and (c) 10 items was answering
multiple choices questions after seeing pictures or circuit symbols. It showed the reliability of 0.91 after the test
was piloted. Another one was TVLSs questionnaire adapted from Schmitt’s vocabulary learning strategies. The
56-item questionnaire was divided into five categories: determination strategies (item 1-8), social strategies (item
9-16), memory strategies (item 17-42), cognitive strategies (item 43-51), and metacognitive strategies (item 52-
56). All of these item were 6-point-rating scale where samples were asked to express their frequently use of
strategies with a provided statement. The questionnaire was tried out with 30 students who were not the samples.
The result from the piloting shown that the reliability was 0.98 calculated through Alpha Coefficient. Finally, the
semi-structured interview was employed to gather additional information about using the strategies of learning
technical vocabulary. The content was examined by three experts before the interview took place.

3.3 Data collection and data analysis

Prior to the administration of the survey for accomplishment of the test and questionnaire, participating
students were informed about the purposes of the study and the confidentiality of the results. Respondents took
30 minutes to personally answer the test. Then, the questionnaire was distributed to them. They were allowed to
ask questions according to the questionnaire items at any time during the process. After that, some agreed to
participate in the interview. The data obtained were analyzed by using SPSS. The descriptive statistics were used
to describe TVLSs use, and the Independent Samples T-Test was carried out to check whether the differences in
TVLSs use between students whose education background were on different streams were statistically significant
or not.

4. Results and Discussions
To respond to the first research question, what technical vocabulary proficiency of engineering students with

different streams is, the descriptive statistics related to technical vocabulary proficiency of samples were shown
in Table 1.

Table 1. The technical vocabulary proficiencies of students with different education stream

Technical Vocabulary General Education Stream Vocational Stream
rofieiency N Mean Scores S.D. Range of N Mean S.D. Range of
Scores Scores Scores
High 3 20.33 0.58 20-21 9 23.22 2.86 20-28
Moderate 12 13.17 2.66 10-18 9 15.44 3.00 11-19
Low 10 7.30 1.49 5-9 4 7.25 1.26 6-9
Overall 25 11.68 4.75 5-21 22 17.14 6.52 6-28

From the table above, the result of the data analysis revealed that the samples with the educational backgrounds
in vocational stream had higher technical vocabulary proficiencies than students whose educational backgrounds
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were in general education stream. The students from vocational stream also had higher range of scores than
students from general education stream. This result may be explained by the fact that students were from
different institutions that provides differently curriculum and courses. The students in vocational stream were
provided courses of English for specific purposes that prepare learners with working English in engineering
contexts. Because it took years to study English in their context, they had sufficient experiences to construct the
meaning of words when learning technical vocabulary. It can be assumed that the students had adequate
background knowledge of technical vocabulary.

To answer the second research question, what TVLSs students with educational backgrounds in vocational and
general education stream frequently employ, the descriptive statistics related to learning strategies of technical
were shown in Table 2.

Table 2. Means of five TVLSs used by students with general education and vocational streams

4 -
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2.36 2.30 education
ol stream
1 H vocational
stream
0 - ' ' ' '
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As evidence, the result of the data analysis revealed that the students in general education reported a medium
frequency while students in vocational stream reported a less frequency of the mean strategy use on the five
categories of the TVLSs. (see table 2). All of the samples stated used metacognitive strategies most frequently. It
is remarkable that using metacognitive strategies such as using the English-language media, skipping or passing
new word, testing oneself with word tests, and continuing to study word over time, are the high frequency
strategies used by all students. A possible explanation is that they were aware of the ways of developing technical
vocabulary by using them frequently. In addition, it seems metacognitive strategies especially using the English-
language media are popular strategies. This result may be explained by the fact that students are able to access
easily materials in their everyday life such as televisions programmes, international films, newspapers, and the
Internet. Besides, the findings show that students with general education stream employed determination, social,
cognitive, and memory strategies least frequently respectively whereas students with vocational stream preferred
social, determination, and memory strategies to cognitive strategies.

The third research question sought to look if there are differences in the use of vocabulary learning strategies
according to technical vocabulary. To answer this question, the Independent Samples T-Test was performed on
the data as demonstrated in Table 3.
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Table 3. The differences of five strategies use by students with different education streams

General Education Stream Vocational Stream
Category — — F
X S.D. X S.D.

Determination Strategies 2.89 0.60 2.48 0.98 *5.42

Social Strategies 2.89 0.74 2.52 1.07 2.50
Memory Strategies 3.00 0.65 236 1.05 *4.90
Cognitive Strategies 2.96 0.64 2.30 1.18 *11.14

Metacognitive Strategies 3.24 0.73 2.85 1.00 3.85
Overall 3.00 0.53 2.50 0.98 *7.77

Note: *p< .05

As presented in Table 3, for both education streams, this indicated that the most used strategy was
metacognitive. The students in general education stream preferred memory and cognitive to determination and
social strategies while the students in vocational stream frequently used social and determination strategies more
than memory and cognitive strategies.

In table 3, the Independent Samples T-Test showed there were significant differences in term of frequent use
of technical vocabulary learning strategies among the students with general education and vocational stream at
the significant level of .05. In addition, the students in vocational stream employed TVLSs less frequently than
the students in general education stream. It is interesting to note that the students in vocational stream rarely used
TVLSs for learning of technical vocabulary. This is probably because the students have sufficient background
knowledge in specific context; therefore, they could understand technical vocabulary without using these
strategies which is consistent with Carrell and Eisterhold (1988), who stated that students have to construct
meaning based on their own previous knowledge when learning a text. Their background interacts with the
meaning of technical vocabulary. However, it is obvious that using high strategies more frequently might not
guarantee success in technical vocabulary proficiency. Moreover, the results also found that for determination,
memory, and cognitive strategies, students in general education stream used these strategies significantly more
often than students in vocational stream. Moreover, there were no significant differences occurred between two
groups of students on social and metacognitive strategies.

5. Conclusion

Based on the results of the study, engineering students with educational backgrounds in vocational stream had
higher technical vocabulary proficiencies than students whose educational backgrounds were in general
education stream. The students in general education also reported a medium frequency while students in
vocational stream reported a less frequency of the mean strategy use on the five categories of the technical
vocabulary learning strategies. The findings indicated the most frequently used strategies by engineering students
in two groups were metacognitive strategies. Besides, the results revealed differences in the use of learning
strategies were also found between students with different educational background for each strategy, except for
the social and metacognitive strategies, at the significant level of .05. Furthermore, the students in vocational
stream employed TVLSs less frequently than the students in general education stream.

From the results of this study, this would be to develop additional categories of TVLSs to be suitable for the
next researcher’s situation. This should also be extended to further research about TVLSs that should examine
other fileds such as biology, medicine, law, and so on. Besides, this study would be especially fruitful for
lecturers in specific purposes. English teachers should raise learners’ awareness, recognize the appropriate
strategies for the context and suggest them various strategies while the lack of strategies knowledge has
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prevented students from employing actively. In order to decide the appropriate kind of TVLSs, they should be
trained a variety of strategies in order to adapt for the great benefit they could gain from it.

References

[1] Rivers WM. Speaking in Many Tongues. Cambridge: Cambridge University Press; 1983.

[2] Nation ISP. Learning vocabulary in another language. Cambridge UK: Cambridge University Press; 2001.

[3] Chung TM, Nation P. Technical vocabulary in specialized texts. Reading in a Foreign Language 2003;15:103-116.

[4] Chung TM, Nation P. Identifying technical vocabulary. System 2004;32:251-263. http://www.espworld.info/ Articles_13/DOC/
Learning% 20Strategies JA.doc [last accessed on 9™ August 2010].

[5] Wasuntarasophit S. Technical and academic vocabulary in electrical engineering textbooks. Doctoral
dissertation, English Language Studies, Suranaree University of Technology, Nakhon Ratchasima, Thailand; 2008.

[6] Nation P, Newton J. Teaching vocabulary, In: Coady J, Huckin T editors. Second language vocabulary acquisition: A rationale for
pedagogy. New York: Cambridge University Press;1997, p.238-254.

[7] Wignell P, Martin JR, Eggins S. The discourse of geography: ordering and explaining the experiential world. In: Halliday MAK, JR
Martin editors. Writing Science: literacy and discursive power. London: The Falmer Press; 1993, p. 136-165.

[8] Bowker L, Pearson J. Working with Specialized language: A practical guide to using corpora. London and New York: Routledge;
2002.

[9] Carrell PL, Eisterhold JC. Schema theory and ESL reading pedagogy. In: Carrell PL, Devine J editors. Interactive approaches to
second language reading. New York: Cambridge University Press; 1988.

[10] Bartlett FC. Remembering. Cambridge: Cambridge University Press; 1932.

[11] Blachowicz CLZ, Peter F. Vocabulary Lessons. Educational Leadership 2004:66-69.

[12] Fraser S. The nature and role of specialized vocabulary: What do ESP teachers and learners need to know?. Hiroshima University
Scholarly Journals 2005:63-75.

[13] Scharle A, Szabo A. Learner autonomy: a guide to developing learner responsibility. Cambridge: Cambridge University Press;
2000.

[14] Oxford R. Language learning strategies: What every teacher should know. New York: Newbury House; 1990.

[15] Benson P. Teaching and researching: Autonomy in language learning. London: Longman; 2001.

[16] Rubin J, Thompson I. How to be a more successful language learner: Toward learner autonomy. 2 nd ed. Boston: Heinle & Heinle;
1994.

[17] Stoffer 1. University foreign language students’ choice of vocabulary learning strategies as related to individual difference
variables. Unpublished Doctoral Dissertation. The University of Alabama, USA; 1995.

[18] Gu Y, Johnson RK. Vocabulary learning strategies and language learning Outcomes. Language Learning 1996;464:643-679.

[19] Lawson MJ, Hogben D. The vocabulary-learning strategies of foreign-language students. Language Learning 1996;461:101-135.

[20] Schmitt N. Vocabulary learning strategies. In: Schmitt N, McCarthy M editors. Vocabulary: Description, Acquisition and Pedagogy.
Cambridge: Cambridge University Press;1997, p.199-227.

[21] Cook, V. Second language learning and language teaching. 3rd ed. London: Arnold; 2001.

[22] Nation ISP. Teaching and learning vocabulary. In: Hinkel E editor. Handbook of research in second language teaching and learning.
Mahwah, NJ: Lawrence Erlbaum;2005, p. 581-595.

[23] Gu Y. Gender, academic major, and vocabulary learning strategies of Chinese EFL learners. RELCJournal 2002;331: 35-54.

[24] Arani JA. (2000) Learning strategies of English medical terminologies in the students of medicine,

[25] Wen DJ. Vocabulary learning strategies of academic-oriented and vocational-oriented students. Unpublished thesis NCCU
Institutional repository; 2006.

[26] Atay D, Ozbulgan C. Memory strategy instruction, contextual learning and ESL vocabulary recall. English for Specific Purposes
2007;26:39-51.

[27] Akbari Z, Tahririan MH. Vocabulary learning strategies in an ESP context: The case of Para/medical English in Iran. Asian EFL
Journal 2008;111:39-61.

[28] Seddigh F, Shokrpur N. Vocabulary learning strategies of medical students at Shiraz University of Medical Sciences, English
Language Teaching 2012;25:160-173.

[29] Krajangsirisin W An investigation of English vocabulary learning strategies used by fist year students at Prince of Songkla
University, Unpublished Master’s thesis, Prince of Songkhla University, Songkla, Thailand; 2001.

[30] Intaraprasert C. EST students and vocabulary learning strategies: A preliminary Investigation. Unpublished Research. Suranaree
University of Technology, Nakhon Ratchasima, Thailand; 2004.



320 Supatra Wanpen et al. / Procedia - Social and Behavioral Sciences 88 (2013) 312 — 320

[31] Muensorn A. Study of vocabulary learning strategies used by the Bangkok Metropolitan Administration (BMA) Primary School
Students. Unpublished Master’s thesis, King Mongkut’s University of Technology Thonburi, Bangokok, Thailand; 2007.

[32] Siriwan M. English vocabulary learning strategies employed by Rajabhat University students. Unpublished Ph.D. Suranaree
University of Technology Nakhoratchasima, Thailand; 2007.

[33] Mongkol N. A study of vocabulary learning strategies of the first and second year students from English department Phetchaburi
Rajabhat University. Master thesis in Arts (English for specific purposes), Department of Foreign Language, Kasetsart University, Thailand;
2008.

[34] Srimanee J, Laohawiriyanon C. Vocabulary Learning Strategies of Thai Grade 9 EFL Students. Paper presented at the 2™ International
Conference on Humanities and Social Sciences April 10, 2010. Faculty of Liberal Arts, Prince of Songkla University, Songkla, Thailand;
2010.

[35] Komol T, Sripetpun W. Vocabulary learning strategies employed by undergraduate students and its relationship to their vocabulary
knowledge, Paper presented at the 3" International Conference on Humanities and Social Sciences April 2, 2011 Faculty of Liberal Arts,
Prince of Songkla University, Songkla, Thailand; 2011.



