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Abstract
 
The present study aims at testing the effect of still pictures and animated pictures on the acquisition of vocabulary items. It attempts to find out which mode is more effective in improving vocabulary acquisition and retention. The study has been conducted on two groups of elementary school girls in Riyadh based on the vocabulary items of a lesson in their text book. The participants of the study were 42 Saudi female students, aged between 11 – 12 years old. They were divided into two groups. One group, which is the control group, has been taught using the traditional way, i.e. through still pictures, while the experimental group has been taught in a multimedia environment, using animated pictures. A pre-test and a post-test were administered in order to collect the required data. The results of both tests were analyzed usingPaired Sample T-test.  The researchers hypothesized that use of multimedia enhances the perception and retention of vocabulary items more than still pictures. The findings of the study support the researchers’ hypothesis, which is animated pictures are more effective in teaching unknown vocabulary items than still pictures. Recommendations for future research are provided.
Introduction

Studies noted that without an adequate knowledge of relevant vocabulary, students have difficulty performing the tasks required of them both in school (Harley, 1996). Harley noted that vocabulary knowledge is fundamental to the development of second language proficiency. While many researchers accept the importance of vocabulary acquisition in language proficiency and academic achievement, their ideas about how vocabulary should be learned have varied widely. This study aims at determining the effectiveness of using multimedia annotations including animations in second language vocabulary acquisition.

One of the major concerns is the need for developing effective pedagogical methods for the teaching of second language vocabulary. Traditional pedagogical methods for vocabulary acquisition include word-lists, dictionary use, workbooks, teacher-made materials, group discussion, and visuals such as pictures and real objects. Yet developing effective pedagogical methods for vocabulary acquisition continues to demand attention and exploration (Iheanacho, 1997)

One pedagogy which interests many researchers is computer-assisted language learning (CALL). A large number of practitioners have claimed that this technology holds great potential for language learning. Although the field is still new, many language educators and practitioners are examining its use as an essential component in language teaching. One of the potential uses of CALL that has received great attention during the past few years is how to use multimedia in language learning and teaching. Multimedia in a computer environment implies a combination of various media- text, video, audio, and images- or a combination of any two of these. The interest has been narrowed to investigate the impact of presenting information through multiple modalities in the field of SLA. Moreover, the effect of glossing individual vocabulary via multimedia annotations has recently received attention.

1. Review of related literature

A survey of literature that aims to shed light on the impact and effect of multimedia annotations in L2 vocabulary acquisition will be provided here. The review will focus on two issues. First, it will consider some of the researches that deal with second language vocabulary acquisition. Second, it will focus on the studies that deal with the effect of multimedia annotations on second language vocabulary acquisition. It will also provide some related theories. 

1.1. Vocabulary acquisition

   Vocabulary is one of the means through which meanings, ideas, and feelings can be conveyed.  Vocabulary has a significant role in teaching and learning any language.  Learning vocabulary is an important aspect of language development.  Some scholars consider vocabulary knowledge as the most important factor in academic achievement for second or foreign language learners. Researchers indicate that vocabulary knowledge is closely linked to reading proficiency, and additionally it leads to greater success in school (Tozcui & Coady, 2004). 

Evans (1978) indicates that vocabulary has an important role in the development of the four language skills: speaking, listening, reading and writing. He claims that vocabulary can provide clarity and can enable the speaker to diversify language. He further points out that wrong use of vocabulary can lead to misinterpretation, while correct use of vocabulary makes it easier for people to read and write better, understand the main ideas and speak correctly (as cited in Iheanacho, 1997). In this respect, Allen (1983) indicates that the reason for the importance of vocabulary is that: “through research, the scholars are finding that lexical problems frequently interfere with communication; communication breaks down when people do not use the right words” (p. 5). 

According to Knight (1994), vocabulary acquisition is considered by many to be the primary problem in second language learning. He indicates that the majority of students studying second languages and their teachers cite vocabulary as their first priority. The recognition of the importance of vocabulary in language learning by many researchers has encouraged the search for effective pedagogical methods of teaching new words. 

In this respect, Shrum and Glisan (1994) provided many pedagogical methods for developing vocabulary skills. They expressed the view that new vocabulary should be introduced in a context using familiar vocabulary and grammar. In order to learn new words more effectively, they recommended the use of visuals for introducing new vocabulary (as cited in Iheanacho, 1997). In addition, Uberman (1998) pointed out some traditional techniques that help teachers in teaching vocabulary to their students. These techniques include verbal explanation, dictionaries, and visual techniques. He indicated that the visual techniques enable the students to remember better the vocabulary items. Sutton (1999) adds other techniques such as pictorial schemata, word relations, examples, anecdotes, context, semantic mapping, word roots and affixes. 

Ellis (1995) further reports that frequent exposure of the learner to new words for purposes of recognition and production enhances automatic lexical processing of these lexical items by the learner. Grasping all meanings of a given word requires conscious learning along with more in-depth strategies such as semantic mapping and imagery, which are mnemonic techniques related to explicit learning. Knowledge of a word requires conscious learning of its spelling, pronunciation, syntactic properties and relationships to other words in the semantic network. It also requires connecting these forms with extensive sets of visual referents (as cited in Duquette & Renié, 1998). This review supports the importance of vocabulary in learning a foreign language. 
1.2. The effect of multimedia annotations on vocabulary acquisition
In the recent years, an increasing number of studies in the field of computer assisted language learning (CALL) have addressed the issue of the effects of multimedia annotations on second language vocabulary acquisition. A brief overview of these studies will be given here. 

     
Researchers have long been interested in examining the effects of pictorial and verbal annotations on L2 vocabulary learning, and have found that processing supportive information such as pictures and translations enhances language learning. In this respect, Chun and Plass (1996) emphasize the idea that associating lexical items with different types of media fosters richness of recall cues and increases the retention. They examined the impact of multimedia annotations on L2 vocabulary acquisition and comprehension from a reading passage using a written production and a recognition test. The test items paralleled the modality in which the information was presented. They found that students performed better on both types of tests when both pictorial and written annotations were presented than when single or no annotations were accessed during reading. In addition, Jones and Plass (2002) found that the combination of two annotation types allowed for more than one retrieval route to the information in long term memory. They reported that those students who accessed both pictorial and written annotations as they listened to a multimedia- based aural French text performed better on a written vocabulary recognition test than those who accessed single annotations or no annotations at all. 

     
 In a similar vein, Jones (2004) conducted two studies to investigate how pictorial and/or written annotations affect students’ performance on incidental vocabulary tests that required them to either recognize or recall vocabulary incidentally learned from an aural text, using pictorial or written test items. The subjects of the studies were English-speaking beginning students of French department in the University of Arkansas in the fall of 2001. The materials used for the studies were four aural multimedia treatments. They were presented to students using a 24-station Macintosh computer lab, arranged in a way that students could only view their own computer screens. The procedure was that the subjects listened to an aural text containing a number of vocabulary items including verbs, nouns, adjectives, and adverbial phrases. Those were selected by their professors for their importance in understanding the text. Students were assigned randomly to one of the four multimedia groups. They were: a control group that received no annotations, and three treatment groups that received written, pictorial, or both written and pictorial annotations while listening. A pre-/ post-test was used to observe the effects of the absence or presence of pictorial and written annotations on students’ L2 vocabulary learning from the aural passage.

The results of the studies revealed that the control group, i.e. the group that did not use any annotations, performed the poorest on post-tests. On the immediate written vocabulary production post-test, subjects who used both annotation types, or used written annotations alone performed better than those without access to written annotations. On the delayed test, the written annotations group retained more vocabulary than all other groups, while the pictorial group did not differ significantly from the control group. Jones (2004) states that “the presence of both pictorial and verbal cues can facilitate learning, in particular when the corresponding visual and verbal representations are contiguously present in working memory” (p.123).
Al-Seghayer (2001) investigated the relative efficacy of two different annotation modes in a multimedia environment: the printed text definition coupled with a still picture, and the printed text definition coupled with a dynamic video clip. The focal issue of his study was to determine which mode of imagery, still picture or dynamic video, was more effective in aiding vocabulary acquisition. The subjects of his study were 30 ESL participants who were enrolled in the English Language Institute (ELI) at the University of Pittsburgh.  A multimedia-learning program designed by the researcher was used in this study. The program provided students who were reading a narrative English text with a variety of glosses or annotations for words in the form of printed text, graphics, video, and sound, all of which were intended to aid in the understanding and learning of unknown words. Three variables were tested: printed text definition alone, printed text definition coupled with still pictures, and printed text definition coupled with video clips. Two types of vocabulary tests were designed and administered to participants after they had read the English narrative. They were recognition and production tests. In addition, a face-to-face interview was conducted, and questionnaires were distributed. 
The results of this investigation suggest that a video clip in combination with a text definition is more effective in teaching unknown vocabulary than a picture in combination with a text definition. Participants learned and recalled more words when video clips were provided than when pictures were made available. The variety of modality cues can reinforce each other and are linked together in meaningful ways to provide an in-depth experience.  

Moreover, Plass, Chun, Mayer, and Leutner (1998) examined the effects of choice of multimedia annotations on comprehension and vocabulary acquisition from a German reading text. In their study, students could choose to see an English translation of a German word on the screen (written annotation) or to view a picture or video clip representing the selected word (pictorial annotation). Students performed best on recall protocol and vocabulary tests when they selected pictorial and written annotations while reading the computer- based text than when they accessed written annotations alone, pictorial annotations alone or no annotations at all. Therefore, learning is enhanced when students can select pictorial and written information, organize the information in working memory, build referential connections between pictorial and written information, and integrate them with their prior knowledge. Their findings also support the use of multimedia annotations in enhancing the learners’ comprehension and vocabulary acquisition. 

In addition, Coriano (2001) supports the effectiveness of multimedia annotations in enhancing the acquisition of incidental L2 vocabulary while reading. He found that low proficiency ESL Puerto Rican college students who viewed three types of annotations (context, definition, and translation) had the highest scores and long term retention, and produced the highest number of target words in controlled and free productive L2 contexts, whereas the group who received no annotation at all performed the poorest.  

Most of these studies focused on adults learning a second language. Unlike these studies, Sun and Dong (2004) conducted a study to investigate children’s L2 vocabulary learning in a multimedia context. The learning material used as the context for L2 vocabulary learning was a segment of a Disney cartoon that includes 29 English sentences. They investigated the effect of two types of learning support on Chinese students. One was sentence-level translation (SLT) in which a computer program presented the Chinese translation orally after each English sentence. The second was target warming-up (TW) which took place before the children viewed the cartoon. 

A pre-test was conducted to assess whether the children knew the meaning of the target words in the cartoon used in this study. It was approved that none of the children know the meaning of any target word. Three learning conditions were designed to examine the most effective learning support in a multimedia context: no support condition, SLT condition, and the combination of SLT+ TW condition. Three computer post-tests were implemented immediately after the children watched the cartoon: the Word Pronunciation Test, the Word Understanding Test, and the Sentence Translation Test. Findings indicated that learning L2 vocabulary in an animation-based context without any learning support was inefficient for young beginners. In addition, the results suggested that SLT and TW learning supports when provided together may promote vocabulary acquisition (p.143).  

Moreover, Wood (2001) reviewed some software products designed for elementary grade students which aim to develop students’ lexical knowledge. He found that products which emphasize the use of multimedia make the greatest contribution to dynamic vocabulary learning. He claims that multimedia accommodate a range of learning styles by offering more than one entry point to the child. 

Researchers in the field attempt to provide theories in order to explain the useful impact of multimedia in enhancing language learning. Underwood (1990) explains the effectiveness of multimedia in language acquisition. He claims that since multimedia users are able to process combined media (text, sound, and visual) simultaneously, proponents of instructional multimedia have argued that the increase of sensorial input available via the technology coupled with the potential for active engagement in, and interaction with this input predicts that content (in this case the target language) will be more readily integrated into a learner’s developmental system and, in turn, recalled more thoroughly. Moreover, Mayer (1997) indicates that the presence of both pictorial and verbal cues can facilitate learning. He claims that if information is cognitively processed through visual or verbal channels, a dual processing strategy assumes that individuals develop mental pictorial representations of graphic input and mental verbal representations of linguistic input. 

Furthermore, the value and impact of multimedia context in language learning can be explained by two theories: the generative theory and dual coding theory. Mayer (1997) presents the generative theory of multimedia learning. This theory claims that second language learners have two separate verbal systems (L1 and L2) and an imagery system. It indicates that translations of lexical items through simultaneous verbal and visual presentations would have an additive effect on learning as they link the imagery and the two verbal systems. Second, Piavo’s dual coding theory (1971) which states that memory and cognition are served by two separate systems; one specialized for dealing with verbal information, such as printed words, and the other for non-verbal information, such as pictures and videos.  Representations in one system can activate those in the other system (as cited in Al-Seghayer, 2001).    

This survey of literature supports the use of multimedia annotations to enhance second language vocabulary acquisition because words are dually coded as a result of referential connections that are formed between the verbal and visual systems. 

Based on the previous discussion, we found that most of these studies focused on L2 vocabulary acquisition in adults except for the studies conducted by Sun and Dong (2004), and Wood (2001). Sun and Dong in their research focused on sentence-level translation and target warming-up using animated cartoons. On the other hand, the emphasis of Wood’s study was on determining the essential elements of good vocabulary teaching software used for children. However, our study differs from these two studies in that it focuses on the effect of using verbal explanations and animated pictures in combination as a multimedia mode in teaching L2 vocabulary to elementary students. 

2. Definitions of terms
Multimedia:  Multimedia in a computer environment implies a combination of various media, text, video, images, and audio, or a combination of any two of these, and may be linear or non-linear. (Sutton, 1999) 

Intentional vocabulary acquisition: any learning activity that the learner undertakes with the intention of gaining new vocabulary items (Groot, 2000). 

Animated pictures: Images, including text, displayed on a computer monitor with the illusion of movement in space (Rieber 1990, cited in Iheanacho,1997)
3. The purpose of the study      
The present study is an attempt to investigate the effectiveness of multimedia in improving vocabulary acquisition. The study will compare between the effectiveness of the use of   still pictures and the use of animations in multimedia contexts for teaching second language vocabulary to elementary students. The scope of the study will be within intentional learning of vocabulary. We adopt here Groot's definition of intentional learning, which he uses to “refer to any learning activity the learner undertakes with the intention of gaining new knowledge” (2000: 62). Our study aims at answering the following question:
· Which is more effective for facilitating vocabulary acquisition: multimedia animations or still pictures? 

      
Considering the question mentioned above, and based on the previous studies that proved the positive effect that multimedia has on L2 vocabulary acquisition, we formulated the following hypothesis:

Hypothesis
Both groups will acquire the vocabulary items taught, but the experimental group will have better acquisition and retention of the words than the control group.

4. Methodology 
4.1. Participants

Participants were 42 Saudi female elementary level students from a private school (AL-Rowad) in Riyadh. They were all students of the sixth grade, aged between 11-12. The students of this quasi-experimental study belonged to two intact groups, i.e. they were not randomly selected. They were the classes available at that time. The control group included 24 students. This group was taught in the traditional way by using still pictures of the vocabulary items. On the other hand, the experimental group included 18 students. This group was taught through the use of a power point presentation of the new vocabulary items.

4.2.  Materials 

The lesson which has been taught was selected by the school's English department supervisor. It was taken from the special program's textbook New English Parade 6, which is used in the school. The title of the lesson was Adventures and it included a number of new vocabulary items related to that concept itself. The researchers chose nine words to be presented to the subjects. The same words have been taught to both groups (See Appendix A). 
Before delivering the lesson, a pretest has been done to check the degree of students' familiarity with the new words. This pretest has been carried out by the students' own teacher two days before conducting the study. It included a group of pictures and the target words which the students had to match with the suitable picture. This test consisted of eight items, hence it was scored out of eight (See Appendix B).

The lesson was given on the same day for the two groups. The control group took the lesson in their ordinary classroom, while the experimental group had the lesson in the school's language laboratory. This difference in the environment created a difference in the degree of excitement and enthusiasm among the students of the two groups. The experimental group was found to be more excited during the lesson, and this has been reflected in their grades, too. Both groups have been taught by the same teacher (researcher). This has been done intentionally in order to control one variable.

The power point presentation has been designed by the researchers themselves. It included a number of slides, each slide contained one word and a number of animated pictures representing it. First the students saw the picture then the new word appeared to them. The same pictures used here have been printed on hard copies and used for teaching the control group (See Appendix C).

After presenting the lesson, the posttest was conducted immediately in the same session. This applied to both groups and it was done that way due to lack of time, because conducting it on another day required another visit to the school, which was somehow difficult. The posttest included a list of pictures and another list of the new vocabulary items. The students had to match each picture with the suitable word that represents it. This test also included eight items and was scored out of eight (See Appendix D).
The variable in the study was vocabulary acquisition. The exercises in both tests were of the same kind where learners were asked to match the word with the correct picture. However, there was a slight difference between the two tests regarding the pictures used and their order.
4.3. Procedures
The arrangements for conducting the study were discussed by the researchers with the supervisor of the English department two weeks before conducting the study. Based on that, the pretest has been carried out by the students' own teacher two days before conducting the study. The lesson which contained the target words was given for the two groups on the same day. The duration of each lesson was forty minutes. The control group received instructions using flashcards with still pictures on one side, and the words on the other one. On the other hand, the experimental group was taught the lesson in the language lab. There, the researchers used a lap top and a projector to show animations of the new words. Towards the end of the lesson, each group was given the post test to answer. Both lessons were attended by the supervisor and the original teacher of the students.
4.4.  Analyses
The data were collected through a pre- and posttest in order to answer the research question. The results of both tests were analyzed using the SPSS program.  First, the data of the pretest for each group were inserted and analyzed separately in order to find the mean and standard deviation of the scores of each group. The same procedure was followed with the scores of the posttest of each group. Paired sample t-test was employed to see if there were significant differences in vocabulary acquisition between the control and experimental groups. The hypothesis was tested at a .05 level of significance. 
5. Results 

The present study was conducted to determine the effectiveness of multimedia in improving English vocabulary acquisition among Elementary private school students in Riyadh city. It especially addressed the following research question:

· Which is more effective for facilitating vocabulary acquisition: multimedia or still pictures?


As mentioned earlier, our study was conducted in an elementary private school, and the subjects were 42 elementary female students. A vocabulary lesson was given to them in one session. The control group received the instructions using the conventional method, i.e. verbal explanation and flash cards representing the new items. On the other hand, the experimental group received the instructions by using a power-point presentation and a projector.     
Pre- and post-tests covering vocabulary recognition were administered to all subjects of the sample before and after the experiment. A number of t-tests were then applied to the pre- and post-tests mean scores of both groups to find out whether the differences between them were statistically significant.

As shown in tables (1, 2, 3, &4) below, the mean score of the vocabulary learning pre-test for the experimental group was 2.111. This mean score increased to 5.8889 in the vocabulary post-test. On the other hand, the mean scores of the vocabulary learning pre-test for the control group was 2.333 and increased to 4.5417 in the post-test.
Table 1. Descriptive statistics (pre-test of the control group)
	 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Pretest
	24
	.00
	8.00
	2.3333
	2.23931

	Valid N (listwise)
	24
	 
	 
	 
	 


Table 2. Descriptive Statistics (post-test of the control group)

	 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Post
	24
	2.00
	8.00
	4.5417
	1.64129

	Valid N (listwise)
	24
	 
	 
	 
	 


Table 3. Descriptive statistics (pre-test of the experimental group)

	 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Pretest
	18
	.00
	8.00
	2.1111
	2.96824

	Valid N (listwise)
	18
	 
	 
	 
	 


Table 4. Descriptive Statistics (post-test of the experimental group)

	 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Posttest
	18
	2.00
	8.00
	5.8889
	1.90630

	Valid N (listwise)
	18
	 
	 
	 
	 


5.1. Results of the statistical analysis of the pre- and post- in vocabulary acquisition

To answer the question in this study (Is multimedia efficient in improving vocabulary acquisition among EFL Saudi students in the elementary private schools in Riyadh?), as well as to investigate the hypothesis of the study (that there will be significant difference between the acquisition of new vocabulary items between the experimental group and the control group.) a t-test was applied to the scores of both groups to determine the difference. 


Firstly, to determine the initial equivalence between the two groups before the application of that experiment, a t-test was applied on the mean scores of the two groups on the vocabulary pre-test. See table (5).
Table 5. Pre-test of the two groups (Paired Samples Statistics)


One-Sample Test

	 
	Test Value = 0

	 
	T
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	Pretest
	5.970
	41
	.000
	2.38095
	1.5755
	3.1864



The analysis of the results of the pre-tests revealed that while the mean score of experimental group in vocabulary learning was (2.111), the mean score of the control group was (2.333), and that t=5.970 (p>0.05) which is not statistically significant at 0.5 level of confidence. In other words, there proved to be no statistically significant difference between the two groups before the commencement of the experiment.


Secondly, a t-test was applied to the overall scores of the two groups on the vocabulary post-test. See table (6).

 Table 6. Post-test for both groups (Paired-Sample Statistics)

One-Sample Test

	 
	Test Value = 0

	 
	T
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	post
	18.224
	41
	.000
	5.14286
	4.5729
	5.7128


The analysis revealed that while the experimental group’s mean score was (5.8889), the mean score of the control group was (4.5417). It also revealed that t=-6.854, which is statistically significant at (p<0.1) level of confidence. See Table (7).
Table 7.  Paired Samples Test (Both tests)
	
	Paired Differences
	T
	df
	Sig. (2-tailed)

	 
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	 
	 
	 

	 
	 
	 
	 
	Lower
	Upper
	 
	 
	 

	Pair 1
	Pretest – post
	-2.76190
	2.61151
	.40296
	-3.57571
	-1.94810
	-6.854
	41
	.000


Therefore, support is gained for the  hypothesis of the study as these results show clearly that the use of multimedia improved the vocabulary acquisition of the experimental subjects.

6. Discussion of Results

A review of the results in Tables (1, 2, 3, 4, 5, 6, & 7) provides a positive answer to the question of this study: Is multimedia efficient in improving vocabulary acquisition among Saudi female elementary students in a private school in Riyadh? At the same time, it confirms the stated hypothesis: There will be a statistically significant difference between the mean scores of students who received their vocabulary learning through multimedia and those who received their vocabulary learning through conventional methods.

While discussing these results, it would be relevant to recall briefly some important issues mentioned in the review of literature. Firstly, according to Underwood (1990) who stated that the use of multimedia enables learners to recall the learned items more thoroughly, his assumption was proven throughout the experiment where our students who received multimedia instruction achieved higher scores in the post-test than those who did not. 
Moreover, informal observation during the experiment consistently showed that multimedia group students were more motivated than the control group students. They demonstrated more eagerness and interest in learning. 

Secondly, Mayer’s (1997) indication about the presence of both pictorial and verbal cues in language instruction and its effectiveness in cognitive processing was also seen in the results of our experiment. The subjects of the experimental group showed better cognitive processing of the linguistic input, i.e., the new vocabulary items, than the subjects of the control group. 
Thirdly, the findings of Plass, Chun, Mayer, and Leutner (1998) support the use of multimedia annotations in enhancing the learners’ comprehension and vocabulary acquisition. In our study, this assumption was supported by the results of the experimental group’s results. They showed a better acquisition of the new vocabulary items than the group that was not exposed to any multimedia annotations. 

Finally, it was claimed by Wood (2001) that when animations are combined with interesting and informative explanations, the potential for word learning is greatly increased as well as the deep processing of these new words. The results of the present study proved Wood's claim. The experimental group outperformed the control group. This entails that animations do have a positive effect on the retention of new words. 
7. Conclusion


This study explored the effectiveness of multimedia on learning new lexical items for female Saudi sixth grade students at a private school in Riyadh. The results of this investigation indicate that animated pictures are more effective in teaching unknown vocabulary items than still pictures. Participants learned and recalled words better when using animations. Among the possible factors that may explain these results was that animations increase the curiosity of learners which positively affects the retention of the items presented. This was clear from the researchers own observations of the students' interaction during the lesson and was also reflected in the results.
8.  Recommendations
The procedures and results of this study shed light on a number of issues which could be used for future recommendations. The recommendations provided here aim at overcoming the limitations of this study. First, a replication of this study with a larger number of participants is needed in order to obtain reliable and generalizable results, since the small size of the sample (N=42) sheds doubt on the validity of the observed significance. Second, the researchers believe that the results of the study do not really prove the assumptions due to the short period of time during which the study has been conducted. Therefore, they suggest conducting the same study over a longer period of time, such as one whole semester, in order to achieve more valid and more reliable results. Third, the study tested only the students' recognition ability, which has been done on purpose due to time restrictions. Hence, future studies are needed to show the effect of multimedia on children's recognition as well as production of vocabulary items. Finally, the posttest was held in the same session testing only short-term retention. Thus, it is recommended to have another posttest after a longer period of time to measure long-term retention.
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