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Abstract

Many studies have been conducted to verify the effectiveness of technology-enhanced visual aids in
second language learning, and conclude the positive effects of the aids both in incidental and
intentional vocabulary learning. On the other hand, previous research by Sato & Suzuki (2010, 2011,
2012) to compare the effectiveness of still pictures with animations depicting the schematic images of
English prepositions found no significant difference between the pictorial and animated images. This
indicates that successful second vocabulary learning with technological aids results not only from the
technology itself, but the individual factors of the learners who use the technology. This study,
therefore, explores the individual factors that affect the learning of prepositions through the use of
animations, focusing on information processing styles and the first language of the learners. The
results of our research conducted both in Taiwan and Japan show that the Taiwanese received a
positive effect in the post-test administered immediately after using the visual aids whereas the
Japanese received a positive effect in the delayed-test two weeks later. Besides, the imagers, who
prefer using images in processing information, tend to get better results than the verbalizers, who
prefer using languages in their information processing, whether they are Taiwanese or Japanese. From
these findings, we conclude the importance of individual factors in examining second vocabulary
learning with technology.

1 Introduction

One of the primary goals in second or foreign language (L2) learning and teaching is to
improve the comprehension of L2 texts and discourse. To achieve this comprehension,
increasing attention has been paid to vocabulary in L2 learning and teaching, because
insufficient vocabulary has been consistently reported to be a major problem for achieving L2
proficiency (e.g. Ellis, 1995; Hatch & Brown, 1995). As a result, many studies have focused
on how L2 vocabulary is most effectively learned (e.g. Laufer & Hulstijn, 2001).
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One of the effective tools we address here is a pictorial aid as a gloss (Lomicka, 1998) in
explaining the meanings of L2 words in dictionaries and learning materials. This is because
much research postulates the positive effect of pictorial aids as glosses, leading to longer
retention of the target L2 words (e.g. Chun & Plass 1996; Al-Seghayer 2001; Yoshii & Flaitz
2002; Yeh & Wang, 2003) and appropriate use of L2 words according to the contexts (Sato &
Suzuki 2010, 2011, 2012). These findings might indicate that technological aids will always
bring better results in L2 vocabulary learning than the aids shown on paper.

1.1 Challenges of technology-enhanced L2 vocabulary learning

Despite the fact that much research concludes the effectiveness of pictorial aids displayed on
a PC screen, there is a challenge to be examined. This is the impact of individual differences
of the learners who utilize the aids. Al-Seghayer (2001) shows that the animation is a more
effective technique than the use of still images. Littlemore (2009) also claims that three-
dimensional diagrams might be useful when they could be displayed dynamically. Therefore,
it might be thought that the more technology-enhanced visual annotations learners are
exposed to, the better learning outcomes they could get. According to my previous research,
however, it was found that using technology-enhanced aids does not always bring better text
comprehension with L2 target words. Sato & Suzuki (2010) examine the relative effects of
two types of visual aids, still images and animated images, in learning English prepositions.
Each image is developed based on the concept of the image schema (Lakoff 1987) and central
image schema (Dewell, 1994) which conceptually depict the prototypical sense of each word.
Figure 1 shows the visual aid of the preposition ‘over’ (Tanaka et al., 2003), which is a still
picture conceptually depicting the prototypical sense based on Dewell (1994)’s central image
schema (see in Figure 2).

4

Fig. 1. Static image of over as a visual aid (Tanaka et al., 2003)

Gl

Fig. 2. The central image schema of over (Dewell, 1994)
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Fig. 3. Animated images of “over” (Sato & Suzuki, 2010)

Figure 3 depicts a series of the animation depicting the above-across schema like Figure 1,
but they are developed in an animation format. After showing these glosses, a vocabulary test
was conducted to examine which type of visual aid best develops the understanding of the
senses of “over”.

The findings conclude that no significant difference between the two visual aids is found,
although significantly different learning results are found between visual annotations and
verbal annotations (which verbally explains the prototypical sense above). The other studies
Sato & Suzuki (2010, 2011, 2012) conducted with different research designs, also illustrate
the same results: no significant difference between pictorial and animated aids in learning
prepositions. This suggests that the successful use of technology-enhanced visual aids for L2
vocabulary learning might result not only from the advancement of the technology utilized,
but also from individual factors of the users.
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1.2 Individual factors with successful use of technology

Our study questions whether every learner can get a positive effect with technology-enhanced
aids and therefore hypothesizes two individual factors that might affect the successful use of
technology-enhanced visual aids. These are cognitive styles and the first language of each
learner.

Foreign language teachers frequently report that with the help of visual aids, some learners
appear to easily and quickly learn the target vocabulary such as finding an appropriate word
or sense according to contexts, while others appear not to. For example, some learners might
quickly visualize the situations the following sentences show: “The airplane is flying over the
mountain”, “My house is over the river”, or “You will get over a problem” with the help of
the visual aids shown above, whereas others may still find it difficult to connect the target
word in the sentences with the images. Therefore, the ease of the visualization in information
processing leads us to focus on the difference in learners’ cognitive styles. Some learners, for
example, might be better at conceptualizing knowledge with the help of visual glosses,
whereas others might be good at analyzing knowledge through verbal information. These
inclinations can be captured by grouping the cognitive learning styles as holistic cognitive
style or analytic cognitive style (Littlemore, 2001), or the learners as imagers or verbalizers
(Riding & Rayner, 1998). Littlemore (2001) shows that those who have a holistic cognitive
style or better metaphoric competence, could derive metaphorical senses faster than those
who have an analytic cognitive style. Grounded on the above, we further investigate the
correlation between learners’ cognitive style and the effectiveness of visual glosses in
learning L2 vocabulary. As Boers and Lindstromberg (2008) point out that L2 learning with
the approach of Cognitive Linguistics would be preferable for visualizers than for verbalizers,
our study supposes that this claim could be applied to L2 vocabulary learning with
technology-enhanced visual aids developed by Lakoff and Dewell’s image schema.

In addition to the cognitive style, the difference in learners’ first language (L1) is another
individual factor to be examined. English prepositions are regarded as difficult to learn
because L2 learners, despite being advanced learners, do not always understand their
meanings (Brala, 2002; Lindstromberg, 2001). This might be especially true for Japanese
learners because translations added to each sense of the target word may hinder learners from
understanding the semantic networks of the senses. For example, a prototypical sense of
“over” like “an airplane is flying over the mountain” is translated into “hikouki ga yama no
ue wo tondeiru” in Japanese, but the Japanese translation of over “no ue wo” is also used in
the prototypical sense of “above” and “on”. This overlapping might lead to inappropriate use
of the senses according to the context. However, we are wondering whether this difficulty
would be applicable to learners whose L1 is not Japanese. For example, Chinese learners of
English, whose L1 linguistic features are very different from that of Japanese but are rather
similar to English, might not experience the same difficulty.
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2 Research questions
2.1. Participants

Considering these discussions, our study speculates the impact of the individual factors that
have greater influence on successful L2 vocabulary learning with technology-enhanced
animations as visual aids. With special attention to English prepositions, several variants are
discussed: still images or animated images, verbalizers or imagers, and Japanese learners or
Chinese learners. Our research questions are as follows:

1. If L2 learners use animations to help comprehend the semantic network of the target
prepositions, could the animations enhance their appropriate use of the word senses?

2. [If the learners are imagers, could the use of the animations enhance their appropriate use
of the senses?

3. If the learners’ L1 is Chinese, could the use of the animations facilitate their appropriate
use of the senses more than if their L1 is Japanese?

2.2. Procedure

The research was conducted in a Taiwanese university and three Japanese universities and the
total participants amount to 160. They are all freshmen in the universities to which they
belong. The Taiwanese participants are from the department of English literature while the
Japanese participants are from departments not specialized in English or related subjects;
economics, commerce and education respectively. They are divided into two groups: a
control group and an experimental group Those who belong to the control group are asked to
use still images and those belonging to the experimental group are asked to use animations as
interventions in learning three English prepositions, “above”, “on” and “over”. As the
research was conducted in their language classrooms, the groups are divided according to the
class they belong to. We estimated the English language competence of both groups would be
standardized without any test because in all universities the students are allocated to each
language class according to their student id numbers, not their English levels.

All of them are firstly asked to complete Processing Style Questionnaire (Childers, Houston
& Heckler, 1985), which is widely used as a measure of individual information processing
styles. Boers and Lindstromberg (2008) also used the questionnaire to divide their
participants into verbalizers and imagers. According to the division of the participants Boers
and Lindstromberg (2008) conducted, the participants in our research are also divided into
imagers and verbalizers within each group. As a result, four groups are formed (verbalizers in
the control group; imagers in the control group; verbalizers in the experimental group; and
imagers in the control group).

After a pre-test, the still visual aids and animated aids for three English prepositions are
shown. The prepositions are “above”, “on” and “over”, each of which has the same
translation in both Japanese ‘no ue ni (located at the upper surface)’ and Chinese ‘zai ...
shangmian’. Figure 4 shows the example of the animated image of “on”, which was
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developed by the chief editor of the English-Japanese dictionary (Tanaka et al., 2003) whose
still images are used as the visual aids for the control group. After learning the three words by
referring to the visual aids and then reading the lists of the example sentences of each word, a
post-test was conducted to examine which group got the better results with the use of the
aids. Two weeks after the post-test, a delayed test was conducted without prior notice. All the
vocabulary tests are essentially the same test consisting of 40 questions where the students
are required to fill in a blank space to complete a sentence using one of the three prepositions
under investigation. The only difference between the three tests was that the order was
randomized. No feedback was given after the pre and post tests.

Fig. 4. Animated images of “on”

All the data collected from each vocabulary test and writing test was analyzed by #-test
according to the groups they belonged to and the information styles they were categorized by.

2.3. Findings

The findings we found after analyzing the data from the reading and writing tests are as
follows.

e No significant difference was found between the control group and experimental group
in each country, so this supports the prior assumption that knowledge of the three
prepositions was standardized before the intervention.

e No significant difference was found between the control and experimental group of both
countries in post and delayed tests.

e The imagers in the experimental group who used the animations showed a significant
difference in the post-test and marginal significance in the delayed test, compared with
the verbalizers in the control group.

e The imagers in the experimental group showed a significant difference in the post-test
compared with the verbalizers in the control group.

e  As for the Japanese L2 learners, the experimental group showed a significant difference
in the delayed vocabulary test.
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e As for the Taiwanese L2 learners, the experimental group showed a significant
difference in the post vocabulary test.

e As for the Japanese L2 learners, imagers in the experimental group showed no
significant difference compared with any other groups except for a marginal significance
between the difference of the scores in the post and delayed tests.

e As for the Taiwanese L2 learners, the imagers in the experimental group showed a
significant difference in the post-test and a marginal difference in the delayed test,
compared with the verbalizers in the control group and also showed a marginal
significance in the delayed test compared with the imagers in the control group.

3 Conclusion

This study explored the impact of individual factors in learning English prepositions with the
aid of technology-enhanced visual aids. The effectiveness of the animated annotations in
learning three English prepositions was examined focusing on the information processing
styles and the first languages of the learners. Three vocabulary tests were conducted just
before, just after and two weeks after the intervention of visual aids shown to each group. The
collected data was analyzed to examine the significant difference between the control and
experimental group, the visualizers and imagers, and Japanese and Chinese as L1.

The findings show that some significant differences were found after dividing the participants
into imagers and verbalizers and Japanese and Taiwanese, despite the fact that overall no
significant difference was found not only in the post test but also in the delayed test. The use
of animation could have a positive effect on learning the English prepositions, and the
imagers got better scores than the verbalizers. Furthermore, the difference between the
imagers in the control and experimental groups was clearer for the Taiwanese than for the
Japanese subjects. From these findings, we can conclude that the individual factors affect the
successful use of technology-enhanced visual aids in L2 vocabulary learning, and further
research should be conducted to find out what other individual factors affect successful use of
technology in second vocabulary learning.

References

Al-Seghayer, K. (2001). The effect of multimedia annotation modes on L2 vocabulary
acquisition: a comparative study. Language Learning and Technology, 5(1), 202-232.

Brala, M.M. (2002). Prepositions in UK Monolingual Learners’ Dictionaries: Expanding on
Lindstromberg’s Problems and Solutions. Applied Linguistics, 23(1), 134-140.

Boers, F., & Lindstromberg, S. (2008). How cognitive linguistics can foster effective
vocabulary teaching. In F. Boers & S. Lindstromberg (Eds.), Cognitive linguistic
approaches to teaching vocabulary and phraseology Vol. 6 (pp. 1-64). Walter de
Gruyter.

438



Knowledge, Skills and Competencies in Foreign Language Education

Childers, T.L., Houston, M.J., & Heckler, S.E. (1985). Measurement of individual differences
in visual versus verbal information processing, Journal of Consumer Research, 12, 125-
134.

Chun, D.L., & Plass, J.L. (1996). Effects of multimedia annotations on vocabulary
acquisition. Modern Language Journal, 80(2), 183-198.

Dewell, R.B. (1994). Over again: Image-schema transformations in semantic analysis.
Cognitive Linguistics, 5,351-380.

Hatch, E., & Brown, C. (1995). Vocabulary, semantics, and language education. Cambridge:
Cambridge University Press.

Ellis, N.C. (1995). The psychology of foreign language vocabulary acquisition: Implication
for CALL. Computer Assisted Language Learning, 8(2-3), 103-128.

Lakoft, G. (1987). Woman, fire and dangerous thing. Chicago: Chicago University Press.

Laufer, B., & Hulstijn, J. (2001). Incidental vocabulary acquisition in a second language: The
construct of task-induced involvement. Applied Linguistics, 22(1), 1-26.

Lindstromberg, S. (2001). Preposition entries in UK monolingual learner’s dictionaries:
Problems and possible solutions. Applied Linguistics, 2(1), 79-103.

Littlemore, J. (2001). Metaphoric competence: A possible language learning strength of
students with a holistic cognitive style? TESOL Quarterly, 35(3), 459-491.

Littlemore, J. (2009). Applying cognitive linguistics to second language learning and
teaching. Basingstoke: Palgrave Macmillan.

Lomicka, L.L. (1998). "To gloss or not to gloss": An investigation of reading comprehension
online. Language Learning & Technology, 1, 41-50.

Marks, D.F. (1973). Visual imagery differences in the recall of pictures. British Journal of
Psychology, 64, 17-24.

Riding, R., & Rayner, S. (1998). Cognitive styles and learning strategies. London: David
Fulton Publishers.

Sato, T., & Suzuki, A. (2010). Do multimedia-oriented visual glosses really facilitate EFL
vocabulary learning?: A comparison of planar images with three-dimensional images.
Asian EFL Journal, 12(4), 160-172.

Sato, T., & Suzuki, A. (2011). Verifying multimedia gloss: Image schema and polysemous

vocabulary in English. Proceedings of the annual conference of the FEuropean
Association for Computer-Assisted Language Learning (pp. 285-293).

439



Proceedings of CLaSIC 2014

Sato, T., & Suzuki, A. (2012). From a gloss to a learning tool: Do visual aids enhance better
sentence comprehension? EuroCALL 2012 Proceedings (pp. 264-268).

Tanaka, S. et al. (2003). E-gate English-Japanese dictionary, Tokyo: Benesse Corporation.

Yoshii, M., & Fraitz, J. (2002). Second language incidental vocabulary retention: The effect
of text and picture annotation types. CALICO Journal, 20(1), 33-58.

Yeh, Y., & Wang, C. (2003). Effects of multimedia vocabulary annotations and learning styles
on vocabulary learning. CALICO Journal, 21(1). 131-144.

440



