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Introduction: The current pre-test post-test study explored the use of WhatsApp for vocabulary acquisition inside and outside the English as a Foreign Language classroom.

Methods: Native Arabic undergraduate students learned English vocabulary items both inside and outside of the classroom using WhatsApp groups. Pre- and post-tests gauged participants, knowledge of the vocabulary items used in the intervention as well as control items. An additional questionnaire explored participants' satisfaction with using WhatsApp inside and outside of the classroom.

Results: We found a small, but significant, vocabulary learning effect for using WhatsApp outside of the classroom, but no such effect for the use of WhatsApp inside the classroom. The questionnaire results additionally showed that students were highly satisfied with the use of WhatsApp to learn vocabulary, especially in terms of instructor availability. Finally, we found that students who were more motivated to use WhatsApp inside the classroom showed higher learning gains inside the classroom than those less motivated.

Discussion: We discuss the results with respect to the role of space and motivation for vocabulary acquisition using technologies such as WhatsApp.
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Introduction

Mobile devices are ubiquitous in modern everyday life. For example, an average person spends around 3.2 h per day on their cell phone and 90% of this time using applications (Blair, 2020). A majority of cell phone users are young people between the ages of 18 and 29 (Marko, 2023). This regular use of mobile devices among young users has led teachers, researchers and educators to note the potential to use mobile applications in educational contexts, for example to support the learning of English as a Foreign Language (EFL) and to develop learners' English language skills (Taki and Khazaei, 2011; Hsu et al., 2013). Mobile devices are not only ubiquitous, but also portable, multimodal, and interactive and can thus be used to allow students to learn autonomously in a multimodal and interactive fashion (Klimova, 2021).

One particular area of difficulty for EFL learners is vocabulary acquisition, such that many EFL learners have limited vocabulary knowledge (Alfadil, 2020). Various studies suggest that the breadth of EFL learners' vocabulary knowledge, i.e., the number of words that learners know, relates closely to their language proficiency (Nation, 2001; Shen, 2008; Koizumi and In'nami, 2013). As such, recent research has explored how vocabulary learning strategies can be used to expand learners' lexical knowledge (e.g., Hamzah et al., 2009; AlSaif, 2011; Alahmadi et al., 2018; Alahmadi and Foltz, 2020). Other recent research has explored how mobile applications, particularly instant messaging applications, can be used to facilitate learners' vocabulary acquisition (Song and Chen, 2017; Mahdi, 2018). A particularly popular instant messaging application is WhatsApp (https://www.whatsapp.com/), which is currently used in more than 180 countries by over two billion people, who send approximately 100 billion messages daily (Ceci, 2022a). In Saudi Arabia, where we conducted the current study, almost 90% of internet users use WhatsApp (Ceci, 2022b). WhatsApp is also one of the most common applications used by college students (Jadhav et al., 2013), the participants in our study. WhatsApp allows people to send text, picture, video and audio messages and might be a well-suited and engaging application for educational endeavors (So, 2016). In the current study, we therefore explore how WhatsApp can be used inside and outside of the classroom for EFL learners' vocabulary acquisition.


Using WhatsApp for vocabulary acquisition inside the classroom

In this section, we focus on how WhatsApp can be used for vocabulary acquisition inside the classroom. In an EFL context, social media and other recent technologies, such as WhatsApp, can enrich group interaction, facilitate discussions, and improve cooperation between learners (Bryer and Zavattaro, 2011). For instance, EFL instructors can use instant messaging to provide students with a learning community, for example by creating groups, and to foster positive attitudes toward classroom activities (Rau et al., 2008). Instant messaging also allows teachers to provide learning material in small chunks and to introduce target information in a potentially less overwhelming manner. Furthermore, a sense of privacy when using WhatsApp (Church and De Oliveira, 2013) might encourage those students to participate who might otherwise be too shy to speak up in class.

Interestingly, very few studies have looked at how WhatsApp could be used successfully in the classroom to learn vocabulary. Dehghan et al. (2017) compared the use of WhatsApp to learn vocabulary in the classroom with traditional classroom instruction. The participants were 32 EFL students aged between 13 and 16 years of age. One group of students learned textbook vocabulary using traditional classroom instruction, while the other group learned the same textbook vocabulary items using WhatsApp complemented with classroom discussion. Participants in both groups performed similarly in a multiple-choice post-test, suggesting that the use of WhatsApp in the classroom was not any more effective than traditional classroom instruction. Jafari and Chalak (2016) explored whether WhatsApp could support lexical acquisition in the junior high school classroom. A total of 60 Iranian EFL students learned vocabulary items in the classroom either through a WhatsApp chat group with multimodal teaching materials or using traditional textbook-based in-class vocabulary teaching methods. Both groups of students performed similarly in a multiple-choice vocabulary pre-test, but the WhatsApp group significantly outperformed the traditional group in the post-test. This suggests that, in contrast to Dehghan et al.'s (2017) results, WhatsApp can be an efficient tool to expand learners' vocabulary knowledge. Overall, very few studies have looked at using WhatsApp in the classroom to learn vocabulary, and those studies that have been conducted have yielded conflicting results. How useful WhatsApp may be for vocabulary acquisition in the classroom is thus an open question.



Using WhatsApp for vocabulary acquisition outside the class

We now move on to how WhatsApp can be used for vocabulary acquisition outside the classroom. WhatsApp allows learners to easily access obtained contents at a time that is convenient for them. Furthermore, users frequently check their phones upon hearing the sound that alerts them that they have a message, which teachers might use to attract learner's attention to the target materials (Jones et al., 2009). Conversely, WhatsApp also allows for prompt responses by instructors, which have been found to increase learners' motivation levels and cognitive learning (Allen et al., 2006). Finally, learners have reported that smartphone applications, such as WhatsApp, help them to learn vocabulary informally, i.e., outside of an educational setting (Al-Sofi, 2020). WhatsApp might therefore also be an effective tool to learn vocabulary items outside of the classroom in a more formal manner.

Previous studies do indeed support the usefulness of WhatsApp for vocabulary learning outside of the classroom. For example, Fageeh (2013) explored the use of WhatsApp to complete vocabulary homework assignments (see Bensalem, 2018, for a similar study with similar results). A total of 58 Saudi undergraduate students participated in the study. One group received a list of target words via WhatsApp and was asked to look up the words using an online dictionary and employ them in sentences that they would post in the WhatsApp group for peer and instructor feedback. The other group received the same list of words in class, completed the same activity (looking up words and writing sentences with these words) at home and then turned in their sentences for instructor feedback. While both groups performed similarly in a pre-test, the WhatsApp homework group significantly outperformed the traditional homework group in a post-test. These results suggest that WhatsApp can be used successfully for homework assignments that practice vocabulary outside of the classroom.

Ashiyan and Salehi (2016) explored the use of WhatsApp to learn English collocations outside of the classroom. Sixty Iranian EFL learners at the intermediate level were divided into a WhatsApp and a control group. Both groups were taught collocations in the classroom using a regular textbook. The WhatsApp group additionally used WhatsApp to learn collocations outside of the classroom with native and non-native speakers of English around the world. Both groups of learners performed similarly in a pre-test gauging their knowledge of English collocations, but the WhatsApp group significantly outperformed the control group in the collocation post-test. This suggests that WhatsApp can be used successfully outside of the classroom to improve learners' collocation knowledge. However, since the control group received no additional targeted practice outside of the classroom, it is not clear whether Ashiyan and Salehi's (2016) results are due to the efficacy of WhatsApp for learning collocations or simply due to students in the WhatsApp group having had more opportunities overall to practice collocations.

Basal et al. (2016) investigated how WhatsApp compares with traditional classroom activities when it comes to learning idioms. Fifty Turkish first-year university students participated in the study. The WhatsApp group received multimedia messages to practice the idioms (explanation of meaning, picture demonstrating the idiom, example sentences, fill in the blank exercises etc.) outside of the classroom. The control group received printed handouts with traditional exercises practicing idioms (explanation of meaning, example sentences, fill in the blank exercises etc.) inside the classroom. Both groups performed similarly on a pre-test, but the WhatsApp group outperformed the control group in a post-test, suggesting that WhatsApp can be used successfully to learn idioms. However, as with the previous study, it is possible that the WhatsApp group simply had more learning opportunities than the control group, as they received additional exercises outside of the classroom. It is thus again not clear if the higher learning effect in the WhatsApp group relates to the number of learning opportunities or the effectiveness of WhatsApp.

Çetinkaya and Sütçü (2018) compared the effectiveness of providing additional vocabulary information via WhatsApp and Facebook compared to regular face-to-face classes only. A total of 123 Turkish high school students participated. Participants in the WhatsApp and Facebook groups received messages or posts, each with an English vocabulary item, an English definition of the word, a Turkish translation of the word, and an English example sentence using the word. The messages and posts, respectively, were sent between 8:00 a.m. and 9:30 p.m., suggesting that participants received at least some of the messages outside of the classroom. The control group received no intervention. The results showed larger learning effects from pre-test to post-test for the WhatsApp group compared to both the Facebook group and the control group, suggesting that additional practice using WhatsApp was more successful than additional practice using Facebook.

Finally, Rashtchi and Yazdani (2020) examined vocabulary acquisition through WhatsApp voice messages vs. written messages received outside of the classroom. Participants were 50 female EFL students aged between 16 and 17 years. Both groups learned novel vocabulary items through messages sent to a WhatsApp group. For the voice message group, the teacher audio recorded messages in which she pronounced the new words and provided definitions, synonyms, and antonyms. For the text message group, the teacher wrote messages about the new vocabulary items. She highlighted the new words and provided definitions, synonyms, and antonyms. The results of the pre-test and post-test showed significant learning effects of similar magnitude in both groups. Thus, there was no evidence that the type of message (voice vs. text) affected learning outcomes. Therefore, the researchers concluded that WhatsApp is an effective tool for learning vocabulary regardless of the input modality. Overall, the previous studies provide evidence that WhatsApp can be used successfully to learn vocabulary outside of the classroom.



Advantages and disadvantages of using WhatsApp for vocabulary acquisition

Using WhatsApp for vocabulary acquisition can have both advantages and disadvantages. For instance, digital discussions via instant messaging could promote brainstorming and accelerate mutual understanding (Hwang et al., 2011). Instant messaging can also increase active learning, offer immediate feedback, reduce time spent on tasks, and provide authorized access to academic materials (Farmer, 2003; Desai and Graves, 2006). The use of mobile applications can also combine formal and informal education approaches and provide students with multidimensional learning activities (Cook et al., 2009). Furthermore, employing WhatsApp in educational settings could give less confident or shy learners an opportunity to engage with the learning materials as well as with other learners in a non-threatening way (Rambe and Bere, 2013). Thus, WhatsApp might increase learners' motivation levels and encourage them to participate in learning activities (Fageeh, 2013). WhatsApp can further be beneficial for busy or independent learners as it allows them to access needed materials at any time (So, 2016). Overall, WhatsApp can provide learners with an interactive and flexible learning experience that can cater to individual students' needs, and students tend to have positive views regarding the use of WhatsApp to learn vocabulary (Fageeh, 2013; Çetinkaya and Sütçü, 2018).

Although there are advantages of using instant messaging for educational purposes, there are some drawbacks. For instance, instant messaging is best suited for short messages, which might limit its learning effect as it might be difficult to convey or understand more complex information at such short length (Hill et al., 2007). Another issue is learners' attention while studying via an instant messaging application such as WhatsApp. For example, students might receive other messages, either in WhatsApp or through other applications, while they are studying and these messages can interrupt their learning and draw their attention away from the task at hand (Markett et al., 2006). Moreover, there are concerns regarding learners' personal space and inappropriate timing for messaging (cf. Çetinkaya and Sütçü, 2018), as some learners thought that the use of instant messaging applications in education encroached on their personal space (Brett, 2011). There may also be some technical issues, such as internet speed and/or short battery life (So, 2016).



The current study

This study is designed to examine the effectiveness of WhatsApp as a tool for improving vocabulary knowledge of EFL learners in Saudi Arabia. This is particularly important given the dominant role of explicit grammar teaching and intentional lexical acquisition in the EFL context of Saudi Arabia. In this context, learners are primarily focused on memorizing target rules or lexical items, with limited attention paid to individual differences or abilities. As a result, there is a need to explore alternative approaches that may better support learner outcomes.

The study will compare the effectiveness and perceived value of WhatsApp usage in two contexts: inside and outside the classroom. The comparison is motivated by the desire to understand how the use of social network applications can contribute to vocabulary acquisition and retention in the EFL context. Given the widespread use of instant messaging apps like WhatsApp, it is important to explore their potential impact on EFL learning. Previous studies suggest that WhatsApp can benefit vocabulary acquisition outside of the classroom, but there is less evidence for its effectiveness inside the classroom. However, no previous study has directly compared the use of WhatsApp for vocabulary acquisition inside and outside of the classroom. Furthermore, based on the results of previous studies, it is not always clear if the learning effects are due to additional practice in general or the use of WhatsApp in particular. The current study aims to fill these gaps. We also hope that the results of our study will shed light on the role of WhatsApp in building EFL learners' vocabulary knowledge and inform the ongoing development of effective EFL pedagogy in Saudi Arabia.

In the current study, we ask the following research questions:

RQ1: Do students learn vocabulary items successfully through WhatsApp when used in the classroom and when used outside of the classroom?

RQ2: How do students rate the experience of learning vocabulary through WhatsApp?

RQ3: Do students who report a more positive learning experience using WhatsApp show larger vocabulary learning effects?

Based on the previous literature, we expect that using WhatsApp outside the classroom may result in a greater learning effect than using WhatsApp inside the classroom, possibly because it allows learners to engage with the language in a more authentic and unstructured setting. We also expect that students will overall have a positive experience learning vocabulary through WhatsApp due to its convenience and accessibility as a mobile app. Additionally, students may rate the use of WhatsApp inside the classroom more favorably, as it may have a more direct connection to their language learning goals. We further hypothesize that students who have a more positive experience using WhatsApp will exhibit a larger vocabulary learning effect, as a positive attitude toward the learning method is likely to lead to increased motivation and engagement.




Methods


Participants

A total of 44 Saudi adult EFL undergraduate students participated in the study. They were recruited from two second-year English major classes at the English Department of King Abdulaziz University. Half of the participants were 21 or 22 years of age, with another nine participants aged between 24 and 26, eight aged between 18 and 20 and the remaining five participants aged over 26. On average, participants self-rated their English proficiency as intermediate, with an average rating of 2.11 (SD = 0.72) on a scale of 1 = beginner, 2 = intermediate, 3 = advanced, 4 = fluent, and 5 = near native. In fact, 35 of the 44 participants rated their English proficiency as either intermediate or advanced. On average, participants reported sometimes using English outside the classroom, with an average rating of 2.63 (SD = 1.01) on a scale of 1 = never, 2 = rarely, 3 = sometimes, 4 = frequently, and 5 = always. Almost half of the 44 participants (N = 21) reported sometimes using English outside the classroom. Using the same rating scale (1 = never to 5 = always), participants also provided information about how confidently they can engage in certain tasks in English. On average, participants reported that they can sometimes freely write their opinion on a variety of topics, with an average rating of 2.70 (SD = 1.09). Sometimes was also the most frequent response, given by exactly 50% (N = 22) of the participants. They also reported that they can sometimes take notes during lectures, again with an average rating of 2.70 (SD = 1.00). Here, the most common responses were sometimes (N = 18) and frequently (N = 11). Participants are slightly more confident in their essay writing abilities, with most participants reporting that they can sometimes (N = 17) or frequently (N = 14) build up their argument in a logical way within an essay, yielding an average rating of 3.43 (SD = 1.07).



Materials and procedure

The materials for the study involved a short online English proficiency test (https://www.efset.org/quick-check/) to ensure that participants' English was at an appropriate level, a vocabulary pre-test, WhatsApp training tasks, a vocabulary post-test, and a questionnaire collecting demographic information and gauging participants' opinions about using WhatsApp for vocabulary acquisition.

The vocabulary pre- and post-tests included a list of English vocabulary items. Participants were asked to write the Arabic translations for all the words that they knew and to cross out the words that they didn't know. Participants were not allowed to use a dictionary for this task. Both the pre- and the post-test included 62 words of which 30 were target items, which participants would practice using WhatsApp either in the classroom or outside of the classroom. The 30 target items were distributed across two sets of 15 words, such that half the participants would train the words in Set 1 outside of the classroom and the other half inside the classroom and vice versa for Set 2. The pre- and post-tests additionally included 10 control items (pre-post control), for which participants would receive no further practice. The pre-test additionally included 22 filler items. In contrast, the post-test included an additional 10 control items (post control) that only occurred in the post-test as well as 12 filler items. Due to an error, the tests included some unintended words, such that the target and control items are not matched as closely as intended. Specifically, the average frequencies in the British National Corpus (https://www.english-corpora.org/bnc/) was 175 (SD = 96) for the post control words, 312 (SD = 221) for the pre-post control words, 176 (SD = 230) for the words in training Set 1, and 176 (SD = 209) for the words in training Set 2. Despite not being matched as well as intended, the results from a generalized linear model (family = quasipoisson, for overdispersed count data) showed that the average frequencies across the four conditions did not differ significantly (β = −0.08, SE = 0.14, t = −0.58, p = 0.562). The words across the conditions were also well matched in length, with an average of 7 letters for the post control and pre-post control words and an average of 8 letters for the words in training Sets 1 and 2. A generalized linear model (family = poisson, for count data) showed that the average word length across the four conditions did not differ significantly (β = 0.04, SE = 0.05, t = 0.76, p = 0.450). Vocabulary items included nouns, verbs and adjectives, and these parts of speech were also distributed similarly across the four conditions. Specifically, the post control words included 4 nouns, 3 verbs, and 3 adjectives, the pre-post control words involved 2 nouns, 4 verbs, and 4 adjectives, and both training sets included 5 nouns, 6 verbs, and 4 adjectives. A Chi-square test suggests that the four conditions have a similar distribution of these three parts of speech (χ = 1.32, p = 0.971). Overall, the words in the four conditions are thus rather well matched.

All participants completed two WhatsApp training tasks. Half the participants learned the target words in Set 1 in a WhatsApp group in the classroom and the target words in Set 2 in the WhatsApp group outside of the classroom, whereas the other half of the participants learned the target words in Set 2 in a WhatsApp group in the classroom and the target words in Set 2 in the WhatsApp group outside of the classroom. Participants completed these tasks during 1 week in which they received words to learn inside of the classroom and words to learn outside of the classroom each day. Participants received a total of 50 words to learn via WhatsApp, 25 inside the classroom and 25 outside of the classroom. Of these, 30 words were target words (15 inside the class and 15 outside) and the remaining 20 words were filler words. The teacher asked the students to write a meaningful sentence with each of the words that they received that day. The teacher then provided feedback on grammar and vocabulary. In the classroom, students had 60 min to finish the activity. Outside of the classroom, students were told to not spend more than 60 min on the task, but they were flexible in that they could complete the activity at any time before 4 p.m. that day. We provided this flexibility as it is not easy to ask students to participate in a WhatsApp group outside of class during one specific 60-min period. We set the 4 p.m. deadline so that teachers could give immediate feedback to students at starting at 4 p.m. every day.

The questionnaire included questions about participants' language background. The questionnaire also explored students' attitudes toward studying vocabulary using an instant messaging application to acquire new vocabulary inside or outside the classroom. To gauge this, participants provided their agreement with 10 statements about using the WhatsApp group inside the classroom and 10 analogous statements about using the WhatsApp group outside the classroom (see Table 3 below). The response options were 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.

Participants first completed the brief English proficiency test and the vocabulary pre-test. In the following week, participants learned the target vocabulary items via WhatsApp. About a week later, participants completed the vocabulary post-test and filled in the questionnaire. The anonymized data as well as the analysis scripts are available on the Open Science Framework at: https://osf.io/4k2tn/.




Results


Vocabulary learning

We first analyze whether students learned vocabulary successfully through WhatsApp when used in the classroom and when used outside of the classroom (RQ1). We begin with the results from the post-test to see if students knew more words that were trained using WhatsApp than control words in the post-test. Figure 1 shows the proportion of correct responses for the post-test for the control words, which participants did not learn via WhatsApp, and for the target words, which participants learned via WhatsApp either inside or outside of the classroom. The figure shows that participants knew 39.5% of the control words that only appeared in the post-test (post control condition) and 41.8% of words that appeared in the pre- and post-tests (pre-post control condition). The figure also shows that participants knew 52.1% of the words that they learned in the classroom and 53.8% of the words that they learned outside of the classroom.


[image: Figure 1]
FIGURE 1
 Proportion of correct responses for the control and learning conditions for the post-test.


To see if the proportion of words known in the post-test differed across conditions, we ran a mixed logit model (family = binomial) with the number of successes and failures (i.e., correct and incorrect responses) as response variable and condition as fixed factor. For all of our analyses, we used sum-coding for all fixed factors for ANOVA-style main effects and interactions. We also added participant to the model as a random effect. The results show a significant main effect of condition (β = 0.32, SE = 0.052, z = 6.29, p < 0.001). To see which of the four conditions differ significantly from each other, we ran pairwise comparisons, using the emmeans function in R. Table 1 shows the results from the pairwise comparisons and suggests that participants had significantly more correct responses for the two learning conditions compared to the two control conditions in the post-test. However, post-test performance was similar when comparing the two control conditions and when comparing the two learning conditions. This suggests that participant had significantly better post-test knowledge of the words that they learned using WhatsApp compared to the words that they did not learn using WhatsApp. Similar amounts on learning occurred for using WhatsApp inside and outside of the classroom.


TABLE 1 Results from the pairwise comparisons for the post-test.

[image: Table 1]

Since participants knew some of the target and control words already during the pre-test, we now consider the amount of learning that occurred from pre-test to post-test for all the words that occurred both in the pre-test and the post-test, i.e., for the pre-post control condition as well as the two learning conditions. Figure 2 shows the proportion of words that participants learned from pre-test to post-test for the control condition and the two learning conditions. The figure shows that the words that participants knew increased by 39.1% for the pre-post control condition, 45.2% for the classroom learning condition, and 48.0% for the outside of the classroom learning condition.


[image: Figure 2]
FIGURE 2
 Proportion of words learned from pre-test to post-test for the control and learning conditions.


To see if the proportion of words learned from pre-test to post-test differed across conditions, we ran a linear mixed model with the proportional learning effect as response variable. We calculated the proportional learning effect by subtracting the number of correct responses in the pre-test from the number of correct responses in the post-test and dividing the result by the number of possible correct responses. For example, if a participant had 2 correct responses in the classroom condition in the pre-test and 4 correct responses in the classroom condition in the post-test, then the proportional learning effect was (4 – 2)/15 = 0.13. We chose a linear model rather than a logit model since the proportional learning effect can yield negative values. The model also had condition as a fixed factor and participant as a random factor. The result shows a significant main effect of condition (β = 0.04, SE = 0.01, z = 2.50, p = 0.014). To see which of the three conditions differ significantly from each other, we ran pairwise comparisons, using the emmeans function in R. Table 2 shows the results from the pairwise comparisons and suggests that participants' learning effect was significantly larger for the outside of the classroom learning condition compared to the pre-post control condition. However, the amount of learning was similar for the pre-post control condition and the classroom learning condition as well as for the classroom learning and outside learning conditions. This suggests that only the use of WhatsApp outside of the classroom yielded a significant learning effect compared to the control condition. While using WhatsApp inside the classroom led to numerically more learning than the control condition, this increase was not statistically significant.


TABLE 2 Results from the pairwise comparisons for the learning effect.
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Student satisfaction

We now turn to how students rated the experience of learning vocabulary through WhatsApp both inside and outside of the classroom (RQ2). Table 3 shows participants' average agreement with a set of statements about using the WhatsApp group inside the classroom and outside of class. Responses were on a Likert scale from 1 = strongly disagree to 5 = strongly agree. The table shows that participants showed general agreement with all statements, suggesting that they were highly satisfied with the use of WhatsApp both inside and outside of the classroom to learn vocabulary items. We ran dependent-samples sign tests to see if participants' agreement with any of the statement was higher when it concerned using WhatsApp in the classroom compared to outside of the classroom. Table 3 reveals no significant p-values, suggesting that student satisfaction was equally high for the use of WhatsApp inside the classroom and outside the classroom. The results for the last statement (Using the WhatsApp group inside the class allows me to interact better than in the WhatsApp group outside the class and vice versa), however, suggest that participants' ratings need to be treated with some caution. It seems that participants should have agreed with one of the statements, but not the other (or remained neutral for both). Instead, participants overall agreed with both statements. A Spearman correlation test also showed a significant positive correlation (S = 9,183.3, p = 0.019) for ratings of the two versions of the statement, suggesting that participants who agreed with one of the statements tended to also agree with the other. This suggests that participants may have agreed with most of the statements to please their instructors, who were running the WhatsApp group and also administering the questionnaire.


TABLE 3 Participants' average agreement with statements about using the WhatsApp group inside the classroom and outside of class.
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Factors influencing vocabulary learning

Finally, we explore if students who report a more positive learning experience using WhatsApp show larger vocabulary learning effects than students who report a less positive learning experience using WhatsApp (RQ3). We operationalize this research question by looking at whether participants who showed stronger agreement with the statements Using the WhatsApp group motivates me to learn English, Using the WhatsApp group helps me remember the new words, and I feel more motivated to complete my vocabulary homework using the WhatsApp group inside the class / at any time and any place also had larger vocabulary learning effects. We analyze this separately for the two learning scenarios, i.e., using WhatsApp inside the classroom and outside the classroom. We ran linear models with the proportional learning effect as response variable and agreement with the three statements as independent variables. Independent variables were centered to avoid multicollinearity. Again, we chose linear models because the proportional learning effect can yield negative values. Table 4 shows the results of the analyses and shows that, for the use of WhatsApp in the classroom, students who showed stronger agreement with the statement Using the WhatsApp group motivates me to learn English had significantly larger learning effects than students who showed less strong agreement with this statement. Agreement with the other two statements did not significantly affect the amount of learning. For use of WhatsApp outside of the classroom, there were no significant effects, such that we found no evidence of agreement to these statements influencing learning outcomes.


TABLE 4 Results of the linear models for factors influencing vocabulary learning.
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Discussion

In the current study, we explored how college students can learn vocabulary items using WhatsApp inside vs. outside of the classroom (RQ1). Our post-test results suggest that students know significantly more vocabulary items that they learned through WhatsApp both in the classroom and outside the classroom than control items. However, participants' pre- to post-test learning effect was only significantly larger than the control condition for words learned through WhatsApp outside of the classroom. This suggests that students can learn vocabulary items successfully when using WhatsApp outside of the classroom and, to some extent, when using WhatsApp inside the classroom. Students also rated their experience of learning vocabulary through WhatsApp (RQ2). We found that students were highly satisfied with the use of WhatsApp to learn vocabulary items, with no differences in satisfaction ratings for the use of WhatsApp inside vs. outside of the classroom. Finally, we explored whether students who reported a more positive learning experience using WhatsApp showed larger vocabulary learning effects (RQ3). Our analyses focused on students' motivation and how well they thought using WhatsApp helped them remember words. We found that students who agreed more strongly with the statement that using the WhatsApp group in the classroom motivated them to learn English had higher learning gains than students who agreed less strongly to this statement. Thus, higher motivation relates to a larger learning effect when WhatsApp is used in the classroom, but we found no such effect for using WhatsApp outside of the classroom. We will discuss these results in more detail in the following sections.


Vocabulary learning

We found a significant learning effect only for using WhatsApp outside of the classroom, but not inside of the classroom. This is largely in line with the previous literature, which found reliable learning effects for using WhatsApp outside of the classroom (e.g., Fageeh, 2013; Ashiyan and Salehi, 2016; Basal et al., 2016; Çetinkaya and Sütçü, 2018; Rashtchi and Yazdani, 2020), but conflicting results for using WhatsApp inside the classroom (Jafari and Chalak, 2016; Dehghan et al., 2017). Our study contributes novel data in that it directly compared the two learning situations. We also used a within-participant design, such that all participants engaged in using WhatsApp both inside and outside of the classroom. As a result, students in both groups had the same learning opportunities both inside and outside of the classroom; the groups merely differed in which words they learned inside vs. outside of the classroom. Thus, our study ruled out that the larger learning effect that we found for using WhatsApp outside compared to inside of the classroom was due simply to more learning opportunities, i.e., more practice or additional exercises outside of the classroom. Instead, participants did the exact same tasks inside and outside of the classroom. That said, participants were told to complete the tasks in the classroom in a certain time frame, and we could not reasonably enforce a 1-h time limit outside of the classroom. We therefore can't rule out that participants spend more than 1 h doing the tasks outside of the classroom and that this led to the significant learning effect.

We should also note that even though we found a significant learning effect for using WhatsApp outside of the classroom compared to control words, this learning effect seems to be rather small. Specifically, participants improved considerably from pre-test to post-test even for the control words, and the additional learning effect that we saw for using WhatsApp outside of the classroom is substantially smaller than this overall pre-test to post-test learning effect. There are several possible reasons for this. First, participants may have learned some vocabulary items incidentally over the course of the study. Participants may also have looked up and learned unknown words that occurred in the pre-test out of curiosity, which would improve post-test performance in general. Participants may also have provided more correct responses in general during the post-test compared to the pre-test because they were already familiar with the testing format. The instructions for the pre- and post-tests also asked participants to write the Arabic meaning for the words that they know and to cross out the words that they did not know. Participants may have followed these instructions more closely during the pre-test and engaged more frequently in guessing the Arabic meaning of words rather than crossing words out during the post-test.



Student satisfaction

Overall, we found that students were highly satisfied with the use of WhatsApp to learn vocabulary, regardless of whether WhatsApp was used inside or outside of the classroom. This is in line with many previous studies (e.g., Allen et al., 2006; Fageeh, 2013; Çetinkaya and Sütçü, 2018; Fahruddin et al., 2022) in which learners report positive attitudes toward the use of WhatsApp as a learning instrument. There are several possible reasons that might explain the overall positive attitude of our participants toward using WhatsApp both inside and outside of the classroom. First, 90% of internet users in Saudi Arabia use WhatsApp (Ceci, 2022b), such that our participants were most likely very familiar with the application and most likely used it on a daily basis. As a result, they likely felt confident to use WhatsApp for educational purposes. Notably, looking at the statements with the highest levels of agreement, we can see that participants especially appreciated that WhatsApp allowed them to contact their instructor and get immediate feedback from their instructor (cf., Allen et al., 2006). Participants also reported feeling more motivated to complete their vocabulary homework. This suggests that participants especially valued that the interactive and immediate nature of WhatsApp made interactions with their instructors easier, and this in turn may have motivated them to use WhatsApp for vocabulary work. The use of WhatsApp might have encouraged motivation in several ways, for example, by fostering curiosity, exploration and task completion (Yearta, 2012). Since students interacted with each other and with their instructor in a WhatsApp group, students may also have experienced high levels of collaborative learning, flexibility, and informal communication. This could additionally have contributed to the overall high satisfaction toward WhatsApp as a learning tool (Bouhnik and Deshen, 2014) that we found in the current study.

As already mentioned, we were surprised that participants agreed with both the statement that using the WhatsApp group inside the class allows them to interact better than in the WhatsApp group outside the class and the statements that using the WhatsApp group outside the class allows them to interact better than in the WhatsApp group inside the class. This seems at first contradictory. We already mentioned that participants may have agreed to both statements to please their instructor. However, since the questionnaire was conducted anonymously (with participants using participant codes rather than their names), the instructors would not know individual participants' responses, such that there was little incentive to try to please the instructors. Another possible explanation for this perplexing result is that participants were highly satisfied with using WhatsApp regardless of location and therefore agreed with both statements.

Overall, the use of an application like WhatsApp for educational determinations seems to be both beneficial educationally, since we found a significant learning effect for the use of WhatsApp outside of the classroom, and psychologically, since students were highly satisfied using WhatsApp to learn vocabulary. Thus, the use of WhatsApp can foster student engagement with classroom activities and make essential resources more accessible (Rau et al., 2008).



Factors influencing vocabulary learning

Lastly, we examined the impact of students' experiences with using WhatsApp on their vocabulary learning outcomes. We focused on how motivation and the perceived helpfulness of WhatsApp might influence students' learning outcomes. The results suggest that higher motivation can lead to larger vocabulary learning effects when WhatsApp is used in the classroom. However, we found no significant effect for statements for using WhatsApp outside of the classroom. These differences in results may relate to the physical differences across the two learning situations. Specifically, in the classroom students could alternatively interact with each other directly, i.e., face-to-face, rather than through WhatsApp. Some participants may have preferred to just talk to their instructor and classmates rather than use an application in a situation where everyone is physically co-present. These students might also have seen WhatsApp as a substitute for their instructor (cf., Stowe, 2013; Ashiyan and Salehi, 2016). These students may have both been less motivated to use WhatsApp in the classroom and might also have benefited more from personal face-to-face interaction in the classroom. In contrast, students who benefit less from face-to-face classroom interaction or who might be too shy to engage in the classroom face-to-face might have welcomed the use of WhatsApp in the classroom and were, in turn, very motivated to use WhatsApp in the classroom. Outside of the classroom presents a different situation because there is no face-to-face alternative for communication. Thus, in this context, WhatsApp creates the opportunity to interact with others rather than replaces a different means of interacting with each other. In the absence of a viable alternative, WhatsApp might improve learning outcomes regardless of motivation levels.

Overall, our findings suggest that students who have a positive learning experience using WhatsApp in the classroom show larger vocabulary learning effects. This highlights the potential of WhatsApp as a vocabulary acquisition tool in language learning in the classroom, but its use should be guided by clear educational goals. Specifically, applications should be used such that they do not replace the instructor (Stowe, 2013) and make good use of the limited time in which students are co-present in a physical space. Further research is needed to understand the factors that influence vocabulary learning outcomes using WhatsApp and other technology-enhanced learning tools, such as the quality of instruction, interaction with classmates and teachers, cultural background of students, and availability of technology.




Conclusions

In the current study, we looked at the use of WhatsApp for vocabulary acquisition inside and outside of the classroom. We found a small, but significant, learning effect for the use of WhatsApp outside of the classroom that was not affected by motivation. While the WhatsApp learning effect inside of the classroom did not differ significantly from a control, more motivated students did learn vocabulary more successfully in the classroom using WhatsApp than less motivated ones. Our results suggest an interplay between the physical space in which an application is used for learning and the motivation that learners bring to the task. Both seem to affect learning outcomes in different ways.
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