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in an effort to understand the psychological mechanisms that underlie the effect of

instant messaging applications on student outcomes.

Methods: Two groups of Saudi undergraduate students (N = 447) were recruited to
participate in the study. Participants under the experimental condition were invited
to engage in language-related tasks with their teacher outside of class through the
WhatsApp application, whereas participants under the control condition received
standard teaching. We applied partial least square structural equation modelling
(PLS-SEM) to test our model.

Results and Conclusions: The results of the PLS-SEM showed that the total effects
of using instant messaging applications on autonomous motivation and L2 achieve-
ment were significant but that language anxiety was influenced only indirectly and
negatively through language achievement. Also, the PLS-SEM showed that our
results have strong predcitive power indicating support for external validity.
Implications: Our results show that instant messaging applications can be used to
facilitate interest and achievement and to decrease anxiety. Furthermore, we are
contributing to L2 methodological literature by using applications of PLS-SEM in
experimental designs that can help researchers and practitioners of motivational

processes.
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1 | INTRODUCTION

The development of digital technologies has provided new oppor-
tunities for using mobile phone devices in second language
(L2) learning. The increased usage of these portable devices has
enabled researchers and educators to investigate mobile-assisted
language learning (MALL), or the effectiveness and usage of mobile
devices and their applications to promote language learning (Onal
et al., 2019; Wang, 2017; Wrigglesworth, 2020). MALL enables the
learning of a language to occur with the assistance of technology
and handheld devices such as smartphones. The investigation of
such technologies and their applications in various teaching set-
tings has grown in importance as mobiles are a part of learners'
daily routines and their normal language classes (Walker &
White, 2013). Shadiev et al. (2020) have argued that MALL can
provide authentic environments capable of enhancing daily lan-
guage learning and reducing cognitive loads.

This research attempts to explore the influence of one of the most
popular interactive communication and instant messaging technologies,
WhatsApp, which is a MALL application that is also within the overarch-
ing domain of computer-assisted language learning (CALL). CALL exploits
the usage of various digital tools to create novel environments for lan-
guage learners (Gillespie, 2020). In this paper, we attempt to link MALL
with SDT, which argues that individuals are internally motivated to get
involved in tasks when three psychologically universal needs-the so-
called basic psychological needs (BPN) of autonomy, competence, and
relatedness-are satisfied (Ryan & Deci, 2020).

1.1 | Research contributions and questions

It is of great importance to study the potential of WhatsApp and simi-
lar tools used for social networking purposes, as they have become
influential in the provision of emotional and linguistic support. How-
ever, this topic has not yet been fully examined from an L2 perspec-
tive among language learners.

Currently, a major gap in the research is the lack of clarity over
whether and how the use of instant messaging applications (an example
of MALL) may lead to increased motivation and achievement and
decreased language anxiety by way of an integrated motivational model.
This issue is particularly relevant given the limitations indicated by recent
research with regard to the effectiveness of MALL in the enhancement of
autonomy and language engagement (Garcia-Gomez, 2020; Jeno, Adachi,
et al., 2019). Although instant messaging applications offer many benefits,
a review of these applications as an out-of-classroom language activity
has revealed several issues related to the research design, assessment of
learning outcomes, and statistical procedures used in experimental studies
to determine the usefulness of the application in L2 settings (Hair &
Alamer, 2022; Tragant et al., 2021).

The present quasi-experimental research empirically investi-
gates the effects of a popular instant messaging technology, What-
sApp, on language learning. Instant messaging applications have

become popular: the number of users has dramatically increased
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everywhere. It is believed that social networking applications have
an impact on learners' motivation and meet their psychological
needs. In line with SDT (Ryan & Deci, 2017), this research explores
the role of instant massaging technologies, specifically whether
WhatsApp has a significantly positive effect on the learning expe-
rience. Also, from a methodological perspective, this study is the
first to apply PLS-SEM for experimental data in the L2 domain. As
such, this research addresses the following two research ques-
tions (RQs):

Research Questions RQ1. Will use of instant messaging
applications in a language teaching context increase the
L2 student's autonomous motivation and achievement and
decreases their learning anxiety when compared to stan-

dard teaching?

Research Questions RQ2. Are the BPN of autonomy,
competence, and relatedness mechanisms that underlie the
effect of instant messaging applications on the outcomes?

2 | THEORETICAL FRAMEWORK AND
LITERATURE REVIEW

21 | SDTin L2 learning

Motivation has become a fundamental subject for exploration by
second language (L2) researchers, as it is considered a determinant
of language proficiency (Ushioda, 2009). SDT is one of the most
empirically supported theories in language-learning research
(Alamer, 2021, 2022a; Noels, 2013). Central to SDT is the distinc-
tion between autonomous and controlled motivation to explain
why individuals do what they do (Deci & Ryan, 1985; Ryan &
Deci, 2020). In the L2 domain, autonomous motivation refers to
the reasons for learning that are volitional and self-endorsed
(Alamer, 2022a; Alamer & Alrabai, 2022). For instance, L2 learners
may state that their learning of the L2 is an enjoyable endeavour
and that they are interested in carrying out the language tasks.
Controlled motivation, on the other hand, refers to reasons for
learning that are external to the learner's self (Alamer, 2022d). For
example, some L2 learners may simply be learning a language in
order to obtain a prestigious job or to pass university tests without
taking a deep interest in the subject.

Research in SDT shows that autonomous motivation leads to
more sustained learning with less psychological distress as
learners feel more enjoyment in their learning (Alamer, 2022a;
Alamer & Lee, 2019). Autonomous motivation also promotes per-
sonal interest in achieving tasks and supports feelings of positive
affect (Noels et al., 2019; Oga-Baldwin et al., 2017). Further-
more, several empirical studies support the positive relationships
between autonomous motivation and varied language outcomes,
including greater effort, greater willingness to communicate, less

language anxiety, continued desire to learn the language, and
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more positive self-evaluations (see McEown et al.,, 2014, for a

review).

2.2 | BPNs and autonomous motivation

In addition to autonomous motivation, SDT provides a psychological
mechanism through which autonomous motivation can be promoted
and maintained. The theory stresses the fulfilment of the three BPNs
of autonomy, competence, and relatedness as nutriments or supports
for the development of autonomous motivation when carrying out
academic tasks (Alamer, 2022b, 2022c). In essence, learners perceive
the learning process as satisfying needs when the environment sup-
ports the need for autonomy (when students experience a sense of
choice and volition in subject matter), competence (when students
feel that they are effective at carrying out the activities and that learn-
ing tasks are optimally challenging), and relatedness (when learners
experience a sense of care and belonging in a situation).

Research shows that the satisfaction of needs is related to an
increase in autonomous motivation. For example, a longitudinal study by
Oga-Baldwin et al. (2017) investigated the links between teaching style,
need satisfaction, engagement, and motivation. They found that need-
supportive teaching positively predicted greater need satisfaction, which
in turn predicted engagement, which collectively predicted autonomous
motivation. Similarly, Dincer et al. (2019) studied the perception of
412 Turkish EFL students of their teachers' supportiveness of autonomy.
The researchers then assessed how this perception affected the satisfac-
tion of the students' BPNs, which in turn affected their engagement,
which in turn affected their L2 achievement. Similar results were found in
a study by Alamer (2022a), although in Alamer's study the satisfaction of
BPNis related to L2 achievement directly but not indirectly.

2.3 | Language anxiety

Anxiety during language learning is a major educational problem
that is negatively related to the learning process. Language anxiety
involves fear, worry, and negative feelings while using the L2
(Maclntyre & Gregersen, 2012). Language anxiety is a type of emo-
tion that has been extensively investigated in the area of L2 learn-
ing (Alamer & Almulhim, 2021), and it plays a key role in learners'
motivation and their interest in the process of learning. Whether
language anxiety affects subsequent learning achievement is
debatable (Botes et al., 2020). More specifically, a recent study
that followed students over 4 months found that anxiety is
affected by prior L2 achievement and not the other way around
(Alamer & Lee, 2021). This directional relationship supports the
theoretical perspective tested by Sparks and Alamer (2022), who
see language achievement (both first and second) as an antecedent
of anxiety. Accordingly, in the present paper, we build a hypotheti-
cal model according to these findings. In tandem with SDT, it is
argued that the more learners' BPNs are satisfied, the less anxiety

they report (Noels et al, 1999). Indeed, research finds that
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autonomous motivation contributes to lower levels of anxiety,
fear, and embarrassment in the learning process (Alamer &
Lee, 2019), presumably due to the inherently personal value and

enjoyment of and interest in the activity.

24 | WhatsApp in language learning

Studies on WhatsApp have explicitly emphasized its affordances as
the main reason for its popularity, acceptability, and sociability
(Akkara et al., 2020). WhatsApp in L2 has been explicitly applied to
resolve doubts, receive (grammar/content-based) feedback, and
inspire individuals to feel more self-confident (Weissheimer
et al., 2018). Alshammari et al. (2017), for example, identified three
main uses of WhatsApp in L2 settings: to exchange information, to
support informal language learning, and to provide more opportunities
for language practice.

WhatsApp has been applied to various aspects of language learning,
including reading (Gutiérrez-Colén et al, 2020), listening (Fauzi &
Angkasawati, 2019), writing (Andujar, 2016), and speaking
(Kheryadi, 2018). Additionally, research has focused on the positive
effects of using WhatsApp on vocabulary acquisition (Liu, 2016), learner
autonomy and individualisation (Alzubi & Kaur, 2018), and reduced lan-
guage learner anxiety (Garcia-Gomez, 2020; Shamsi et al., 2019). Kartal
(2019) has reviewed the evidence suggesting that this tool is effective at
boosting individuals' motivation and language attitudes, learning auton-
omy, and interaction and at lowering language-learing anxiety. However,
some have argued that the use of instant messaging applications may not
necessarily lead to positive outcomes (Garcia-Gomez, 2020; Stockwell &
Reinders, 2019). A study by Dehghan et al. (2017) reports that the use of
WhatsApp did not result in significant benefits for technology-oriented
groups compared to non-technology-oriented groups, although the partic-
ipants preferred mobile technologies. These results were attributed to
learners possibly being distracted by factors such as chats and links,
and/or to codes of conduct apparently not being clear enough for the
participants.

Further findings by Garcia-Gémez (2020) show that individuals'
lack of pragmatic competence can lead to a negative impact on inter-
personal relationships, which can consequently produce negative per-
spectives toward the use of WhatsApp in learning L2. In addition,
Karapanos et al. (2016) investigated the link between psychological
needs and WhatsApp. They found that relatedness is the only predic-
tor of the level of use of WhatsApp. However, they observed that
relatedness and competence are among the most reported needs in
this context. The researchers also found that WhatsApp supports
social interaction among community members, which may, in turn,
satisfy the psychological need for relatedness. Pike et al. (2011) indi-
cated that such communities resulted in positive engagement, which
in turn has positive effects on competence, relatedness, and achieve-
ment. However, few studies have integrated psychological needs,
motivational orientations, and language anxiety within one compre-
hensive model based on SDT, as presented in the current study,

which, therefore, seeks to fill this gap.
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2.5 | Applications of WhatsApp in L2 settings

The usefulness of WhatsApp in language learning has received consider-
able attention. WhatsApp has been utilized in different learning contexts
to achieve different purposes. For example, it was used to carry out
language-learning tasks in support of oral and written interaction and to
reinforce social networks without paying too much attention to linguistic
errors (Tragant et al., 2021). An intervention by Tragant et al. (2021)
involved posing and answering questions from a list of topics in a What-
sApp group to practise the language and engage in real communication.
WhatsApp has also been used as a sustainable learning tool in informal
settings outside of language classes even after the completion of a course
(Algasham, 2018) to provide for feedback and facilitate conversation.
Andujar and Salaberri-Ramiro (2019) reported on a similar WhatsApp
intervention in foreign language classes that was intended to extend for-
mal language-learning beyond the ordinary classroom.

Furthermore, Gutiérrez-Coldn et al. (2016) have investigated
the ability of WhatsApp to improve L2 English reading skills among
university students who were given short reading activities three
times a week over a period of 3 months. They received immediate
feedback from the teacher and the target activities included multi-
ple choice, gap filling, true/false statements, and open-ended
questions. In another study, conducted in Saudi Arabia, a group of
participants used WhatsApp and its features to share images,
photos of summaries, and mind maps, look up new vocabulary, and
train in accurate pronunciation and parts of speech (Hazaea &
Alzubi, 2016). Furthermore, the participants in a 12-week study by

The hypothesised structural model of the effects of using WhatsApp on the study's variables. Hexagon shape denotes a formative

Alzubi and Kaur (2018) experimented with WhatsApp and other
social-oriented applications to explore social strategies related to
asking for clarification and correction, cooperating, and emphasiz-

ing with language users inside and outside the classroom.

2.6 | Addressing the gap in previous research
Recent research conducted by Alamer and Al Khateeb (2021)
shows a link between BPNs and autonomous motivation using
SEM. Alamer and Al Khateeb used a repeated measure of ANOVA
to test differences over time. Their results show that the effect of
autonomy at Time 1 on autonomous motivation at Time 2 was sig-
nificant in the experimental group exclusively. Although Alamer
and Al Khateeb's results were encouraging, their analysis was lack-
ing in three important respects: (i) the SEM employed was merely a
multigroup analysis, which thus provided insufficient support for a
claim of causality between the variables in the two groups; (ii) the
study did not account for additional educational outcomes when
using WhatsApp, including language anxiety and achievement; and
(iii) the research used the Covariance-based SEM method to assess
the model's predictive power, but in such situations, the PLS-SEM
method is more appropriate (this is addressed in a later section).
Based on the information from the previous studies reviewed above
and the conceptualisation of SDT, the structural model of the present
study (Figure 1) has been hypothesised as follows: (H1) the use of What-
sApp (relative to the control condition) will increase participants'
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autonomous motivation and language achievement but decrease their
language anxiety; (H2) the BPNs will be the mechanisms underlying the
positive effects of the intervention on autonomous motivation and lan-
guage achievement, but they will negatively mediate the effect of the
intervention on language anxiety; (H3) autonomous motivation will relate
to an increase in achievement which in turn will decrease language

anxiety.

3 | METHOD

3.1 | Participants

The participants in the present study were drawn from a convenience
sample consisting of Saudi undergraduate students enrolled at two public
universities in Saudi Arabia. Participants from one university were
selected ‘to be the experimental group, and participants from the other
university were selected to be in the control group. This research was car-
ried out at two different times during the academic term according to the
following numbers. The control group consisted of 131 students at the
initial (time 1) measurement point (males = 75 and females = 56) and
103 students at the follow-up (time 2) measurement point (males = 65
and females = 38). At the initial (time 1) measurement point the experi-
mental group consisted of 316 students (males = 68 and females = 248),
whereas at the follow-up (time 2) measurement point, it consisted of
160 students (males = 44 and females = 116).

The participants' ages were in the range of 18-20. At the time of
investigation, the participants were in their foundation year of study,
when they were required to pass the English placement test to be
allowed to enter the programme and be assigned to level 1. Those
who showed distinguished language proficiency on the placement test
were automatically put into the next level (level 2). With reference to
the Common European Framework of Reference (CEFR), level 1 stu-
dents were in the lower-intermediate to intermediate range. Only
level 1 students were recruited for this study. The language levels of
the participants are thus believed to be similar. Both groups had simi-
lar curricula, learning tasks, course descriptions, learning objectives,
outcomes, and test procedures. As far as the experimental group is
concerned, the participants were expected to interact in view of sev-
eral procedures that were being considered. Clear rules were set
regarding how everyone should be treated, to the effect that the par-
ticipants were to treat one another with respect for one another's dig-
nity within a safe and trusting environment. The participants were
encouraged to interact by expressing their opinions in non-offensive
language and by showing their multicultural backgrounds along with
offering one another social, emotional, and learning support to

achieve the learning outcomes of the tasks.

3.2 | Procedure

This study is an intervention study taking a quasi-experimental

approach at two measurement points: an initial (time 1) measurement
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and a follow-up (time 2) measurement. This quasi-experiment con-
sisted of two conditions: an experimental condition group and a con-
trol condition group. Both groups completed the initial and follow-up
(self-reported) measurements before and after the intervention. There
was a gap of roughly 15 weeks between the time points at which the
data was collected; this time gap was deemed sufficient in order to
observe changes in the students' motivation, anxiety, and achieve-
ment. The time 1 data collection commenced during the second week
of the semester to ensure that the students had begun their studies
and settled into the courses. The time 2 data collection was carried
out during the second week of the following semester. All of the stu-
dents were invited to complete an online questionnaire and it was
emphasized that participation was competently voluntary. The same
procedures were followed during the next visit (time 2).

The control group experienced standard teaching, which included
carrying out learning tasks that were to be completed via ordinary
methods using paper and pen (i.e., a typical language classroom). They
were not permitted to use WhatsApp or other tools to accomplish
assigned learning tasks. The experimental group, on the other hand,
experienced similar teaching as did the control group but participants
were given additional learning tasks which were tailored for delivery
through a WhatsApp group. Participants in the experimental group
were asked to interact with 10 topics for 5 weeks (two topics were
allocated per week) in a WhatsApp group dedicated to this purpose.
The topics of the additional tasks were deliberately selected to allow
greater opportunity for personal reflection and social engagement, as
well as to reflect the individuals' real-life contexts, and made reference
to real websites (e.g., BBC Learning English and BBC Sounds) as shown
in Appendix A. These topics were specifically selected to suit the par-
ticipants' language proficiency level and to allow them to promote their
language skills by listening to and reading about interesting information
and entertaining subject matter and writing answers to questions.

The main differences between the groups were the opportunities
the experimental group had to share their thoughts, exchange content
through the WhatsApp group, and do optional tasks. The participating
students were expected to collaborate via WhatsApp on the assigned
tasks, which focused on stimulating the students' understanding and
critical thinking by way of listening and reading skills. A deadline was
set one of the 10 assigned tasks to be completed and then shared
with the rest of the group members via WhatsApp every Thursday.

As far as the interaction between instructors and teaching assis-
tants on WhatsApp is concerned, they were asked to present each
week's topic to the participants along with clear instructions to the
participants to share their thoughts, videos, voice recordings, and so
on. As there were two classes per week, the instructors were asked to
allocate the first 15 min of the second class each week to promote in-
class interaction, group communication, and peer feedback. The
instructors' role also included complimenting various participants and
providing general feedback in response to what the participants pro-
vided. It must be noted that before the experiment was conducted,
the instructors were trained to in the appropriate use of WhatsApp
(i.e., to ensure that the participants were comfortable, engaged, and

more eager to share), which included essential social media etiquette.
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3.3 | Measures

3.3.1 | Psychological need satisfaction

The first scale used was the BPN-L2 (Alamer, 2022a) which assesses
the satisfaction of students' basic needs of autonomy, competence,
and relatedness on 12 items based on a five-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree). Example items
include “l am able to freely decide my own English learning pace”
(autonomy), “I feel that | am capable of learning English” (compe-
tence), and “My English teacher cares about my progress” (related-
ness). See Appendix B Tables B1-B3.

3.3.2 | Autonomous motivation

The second scale was an adaptation of the SDT-L2 (Alamer, 2022a;
see also Alamer (2021) for an extensive validation study), which
assesses students' autonomous motivation on 10 items based on a
five-point Likert-type scale ranging from 1 (strongly disagree) to
5 (strongly agree). This scale starts with the following statement:
“Why are you learning English?” It then ascertains the extent to which
the participants agree with other relevant items, such as “Because |
enjoy learning English.”

3.3.3 | Language anxiety

The third scale used was the language classroom anxiety scale, which
was taken from Gardner (2010). It assesses students' language anxiety
in connection with 10 items and has a 5-point Likert-scale format for
responses, which range from 1 (strongly disagree) to 5 (strongly
agree). An example item is “l never feel quite sure of myself when |

am speaking in our English class.”

3.34 | Achievement

Finally, to assess L2 achievement, we obtained the official university
records of the students' English scores at the end of the semester. These
English scores are a summated score consisting of four language skill
domains (subjects, i.e., listening, speaking, reading, and writing), with
potentially five points for each domain. Hence the maximum score a stu-
dent could achieve was 20, which represents excellent progress. The par-
ticipants were asked to provide their consent for their English scores to
be used for research purposes; three students did not consent, thus all of

the responses in these cases were omitted.

3.4 | Data analysis

We used PLS-SEM to analyse the structural model, as this method is
capable of handling non-normal data, small-sized samples, as well as
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focusing on the predictive power of the model (readers are referred to
Hair and Alamer (2022) for a comprehensive discussion of PLS-SEM
in education and L2 research). In addition, repeated measures ANOVA
was applied to capture changes over time. In our correlational analy-

sis, we used Spearman's rho (p) to account for the nonormality.

3.5 | Assessing SEM reliability and validity

Within the framework of PLS-SEM, the assessment was carried out
by inspecting the measurement model reliability and validity. The reli-
ability of the measures is evaluated by two indices: Cronbach's alpha
() and composite reliability (CR). In both tests, values of 0.70 or
above are indicative of a reliable measure. The validity of the mea-
surement model is evaluated in two steps: (i) consideration of the
average variance extracted (AVE), where values above 0.50 are
recommended; and (ii) evaluation of the discriminant validity by way
of checking the heterotrait-monotrait (HTMT) ratio of the correla-
tions, where an advised cut-off value of 0.85 or below is preferable.

3.6 | Assessing SEM predictive power

The quality of the structural model was assessed according to three
criteria, including (i) the coefficient of determination (R?) in the depen-
dent variables, where R? values 0-0.10, 0.11-0.30, 0.30-50, and
>0.50 are indicative of weak, modest, moderate, and strong (Hair &
Alamer, 2022) and (ii) the model's out-of-sample predictive power
(i.e., PLSpredcit), in which the model is tested on the basis of a training

sample (out-of-sample) and its predictive power assessed.

4 | RESULTS

41 | Missing data and data distribution

No data was found to be missing on one or more items in the SEM
model. Additionally, a review was carried out to identify participants
(i.e., who participated at only one time point etc.). In total, 69 cases
were identified and removed from the analysis. Normality was also
considered. The descriptive statistics shown in Table 1 suggest that
the data is normally distributed.

4.2 | Repeated measures of ANOVA

Repeated measures of ANOVA (RM-ANOVA) were conducted to
ascertain whether differences in the participants observed between
time 1 and time 2 could be attributed to the product of time x condi-
tion. The results showed the two outcome variables to be significantly
different over time: autonomous motivation F (1, 225) = 28.85,
p <0.01, an =0.14, and language anxiety F (1, 225) = 10.81,
p <0.01, nzp = 0.06. As such, the students in the experimental group
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Means, SD and data distribution

TABLE 1

Relatedness Autonomous

Autonomous Anxiety Autonomy

Relatedness T1 motivation T1 T1

3.56
4.01
0.75
0.56
-0.45
0.00

Autonomy Competence

94 Achievement T1

motivation T2 Anxiety T2

Competence T2 T2

T2

T1

131 vs. Experimental N =

Control N

2.58
291
1.15
1.10
0.28
0.07
-0.74
-0.79

3.99
2.94
0.78
0.66
-1.32

3.50
4.28
0.73
0.53
-0.26
-0.54
-0.25

4.18
341
0.71
0.90
-042
-0.51
-0.37
-0.07

3.76
4.27
0.83
0.67
-0.49
-0.57
0.37
—0.30

2.72
348
1.33
0.88
0.24
-0.42
-1.15

4.08
2.59
0.66
0.71
—0.58

4.05
3.40
0.72
0.88
—0.46
-0.51

3.77
3.94
0.75
0.67
-0.37
-0.37

12.59
15.77

Control

Mean

Experimental

5.34
4.69
—0.60
-0.82
-0.98
-1.02

Control

SD

Experimental

Skewness Control

0.12

0.43
1.16
0.66

Experimental

2.75
—-0.10

1.22
0.32

0.20

—0.04

0.04

Control

Kurtosis

11

0.

0.23

0.48

Experimental
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(which used WhatsApp) showed increased scores in autonomous
motivation and reduced scores in language anxiety relative to the par-
ticipants in the control group (standard teaching). According to Cohen
et al. (2011), values of n%, = 0.06 and 1%, = 0.14 can be considered
medium and large in magnitude, respectively. A t-test was conducted
to ascertain whether the two groups had different mean scores on
achievement. The result showed significant differences (experimental
M = 15.77, control M = 1259, t = 218.0, p < 0.001, Cohen's
d = 2.89). According to Plonsky and Oswald (2014), a value of
d = 2.89 can be said to be large in magnitude. Accordingly, hypothesis
H1 is supported.

4.3 | Assessing the measurement model

The assessment of the measurement model was begun by check-
ing the reliability indices of the constructs involved in the study.
As shown in Table 2, the values of Cronbach's alpha («) and com-
posite reliability (CR) were all above the cut-off value of 0.70,
with the exception of autonomy, which was nonetheless near the
acceptable level. One can also see in Tables 2 and 3 that the AVE
and HTMT results are evidence of convergent and divergent

validity.

44 | Evaluating the structural model quality

The results of the PLS-SEM can be seen in Figure 2 and Table 4 for
the correlation. The R? values of the outcome variables ranged
between 0.26 and 0.46, indicating medium to strong effect sizes. Spe-
cifically, the model constructs had strong predictive power for auton-
omous motivation (approximately 46% of the variance was explained),
followed by language anxiety (34%), and language achievement (26%).
Lastly, we ran the PLSpredict analysis and its results are reported in
Table 5. According to Table 5, the PLS model was freer of error
(i.e., RMSE) than the naive benchmark. We have concluded that the
structural model is meaningful and that it adequately predicted the
outcomes.

45 | Assessing the mediational pathways from
WhatsApp use to outcomes

To examine the mediational effects, a 5000 bootstrap subsample anal-
ysis was conducted. The model showed a direct increase in autono-
mous motivation and L2 achievement in the experimental group,
indicating medium effect sizes. The specific indirect effects were all
insignificant with one exception, observed in the experimental group
in respect of language anxiety through the mediation of L2 achieve-
ment. As shown in Table 6, the total indirect effects failed to attain
statistical significance. However, total effects were observed that
were significant in respect of autonomous motivation with a medium

effect size and L2 achievement with a large effect size. Overall, the
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Autonomous TABLE 2 Reliability indices and
Autonomy T2 Competence T2 Relatedness T2 motivation T2 Anxiety T2 convergent validity
AVE = 0.74 AVE = 0.88 AVE =0.76 AVE = 0.77 AVE = 0.89
a=0.68 a=0.86 a=0.72 a=0.87 a=0.88
CR=0.79 CR=091 CR=0.80 CR=0.90 CR=0.92

Abbreviations: AVE, average variance extracted; «, Cronbach's alpha; CR, composite reliability.

TABLE 3 Discriminant validity based on heterotrait-monotrait ratio (HTMT) statistic
Anxiety Autonomy Autonomous Competence
T2 T2 motivation T2 T2 Achievement T2 Relatedness T2
Anxiety T2 1
Autonomy T2 0.20 1
Autonomous motivation T2 0.16 0.07 1
Competence T2 0.36 0.28 0.36 1
Achievement T2 0.56 0.43 0.20 0.45 1
Relatedness T2 0.04 0.37 0.14 0.09 0.34 1

Perceived
autonomy

Perceived
competence

Using WhatsApp | _____. —09..- - >
(experimental vs control)

R? = .46

Autonomous
motivation

.29—»<_ Achievement

.39

Perceived
relatedness

Language
anxiety

FIGURE 2 The structural model shows the effects of using WhatsApp on the study's variables. Dash lines are not significant. Italic and grey
values represent the 95% confidence interval. The control condition group is coded “1” and the experimental condition group is coded “2.”

results showed different types of relationships linking the intervention
with outcome variables; the intervention directly increased students'
autonomous motivation, moderately enhanced their L2 achievement,
and indirectly decreased their anxiety. Thus, hypothesis H2 is partially
supported. In addition, hypothesis H3 posits that autonomous motiva-
tion will relate to an increase in achievement, which in turn will
decrease language anxiety. This is supported by the indirect negative
effect observed in the analysis (8 = —0.07, p = 0.01).

5 | DISCUSSION

The present study has sought to explore the effects of using WhatsApp
to influence L2 students' autonomous motivation, language anxiety, and
language achievement on the basis of SDT. In general, our findings sup-
port the hypotheses that students who use WhatsApp with their teachers
experience a greater increase in autonomous motivation and language

achievement together with a decrease in language anxiety.
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TABLE 4 Correlations between the variables in the structural model (Spearman's p)

Anxiety T2 Autonomy T2 Autonomous motivation T2 Competence T2 Achievement T2

Anxiety T2 1

Autonomy T2 -0.18 1

Autonomous motivation T2 —0.14 0.07 1
Competence T2 -0.34 0.28 0.35
Achievement T2 —0.38 0.32 0.03
Relatedness T2 —0.05 0.35 0.14
Condition control = 1 0.08 0.33 0.64

Experimental = 2

TABLE 5 RMSE values of items in the PLS-SEM (in-sample) model
and the naive benchmark (out-of-sample) model

PLS-SEM Naive benchmark
model RMSE  model RMSE
Autonomous motivation item 1 0.465 0.494
Autonomous motivation item 2 0.649 0.693
Autonomous motivation item 3 0.712 0.784
Autonomous motivation item 4 0.715 0.782
Autonomous motivation item 5 0.503 0.468
Autonomous motivation item 6 0.520 0.518
Autonomous motivation item 7 0.452 0.450
Autonomous motivation item 8 0.555 0.584
Autonomous motivation item 9 0.621 0.629
Autonomous motivation item 10  0.400 0.422
Anxiety item 1 0.921 0.925
Anxiety item 2 1.304 1.340
Anxiety item 3 1.188 1.186
Anxiety item 4 0.985 0.959
Anxiety item 5 0.816 0.830
Anxiety item 6 1.124 1.141
Anxiety item 7 1.179 1.204
Anxiety item 8 0.942 0.977
Anxiety item 9 0.831 0.839
Anxiety item 10 0.989 0.944
Achievement item 1 0.799 0.735

Note: Lower error prediction (RMSE) values are in bold.

The results from our repeated measure of ANOVA were partic-
ularly supportive of our hypothesis. Autonomous motivation was
found to be the largest variable that changed over time; students'
autonomous motivation seemed to benefit from this intervention.
This effect may be due to the positive experiences associated with
autonomous motivation. In other words, when students are per-
forming an activity for autonomous reasons, they are doing some-
thing they find personally valuable, meaningful, or enjoyable
(Alamer, 2022a). Using WhatsApp may be interesting and enjoyable

Relatedness Groups control = 1
experimental = 2

1
0.26 1
0.1 0.26 1
—-0.20 0.21 0.56 1

for the students, and this may account for the positive increase in
autonomous motivation. The second-largest change observed in the
findings was associated with language achievement. The experimen-
tal group appears to have achieved higher scores than the control
group, as indicated by the t-test based on the post-test
measurement only.

With regard to language anxiety, it was found that students
became significantly less anxious about learning a language over
time as they became involved in additional instant messaging appli-
cations and learning tasks with their language teachers. Overall, the
lessening of language anxiety from pre-test to post-test is consis-
tent with studies by Han and Keskin (2016) and Shamsi et al.
(2019), who found a negative relationship between WhatsApp use
and lower levels of learner anxiety. It is also consistent with the
expression that anxiety is a consequence, not an antecedent, of
language-learning processes (Alamer & Lee, 2021; Sparks &
Alamer, 2022). For example, students may receive content-specific
feedback and scaffolding from their teachers, which in turn may
reduce their language anxiety. Additionally, having the ability to
spend more time practising and working at one's own pace with
instant messaging applications than is possible when using pen and
pencil may serve to further decrease anxiety.

The results from our motivational process model generally sup-
ported our hypotheses, although some interesting findings emerged.
These supported the positive effect of WhatsApp on perceived auton-
omy and relatedness when compared to the control group condition.
This may be due to affordances within WhatsApp that facilitate mean-
ingful choices, working at one's own pace, collaboration, and social
support. Unexpectedly, however, the effect of WhatsApp on per-
ceived competence remained insignificant. This may be due to a lack
of effectance-relevant feedback from teachers when using the app.
Future studies should investigate this further. The findings of the
mediational model indicated that the effects of WhatApp on autono-
mous motivation were strong. This is in line with the SDT argument,
which posits that language-learning tasks that enhance students' basic
needs of autonomy, competence, and relatedness lead to greater
adoption of autonomous types of motivation (Alamer, 2022a, 2022b;

Alamer & Alrabai, 2022). Overall, this observation is also consistent
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B p value
Autonomous motivation - total indirect effect 0.001 0.97
Autonomous motivation - total effect 0.19 <0.00
Language anxiety - total indirect effect —0.06 0.18
Language anxiety - total effect —0.002 0.98
L2 achievement - total indirect effect 0.04 0.34
L2 achievement - total effect 0.32 <0.00

ALAMER ET AL.

95% Cl TABLE 6 Bootstrap analysis of total
indirect effects and total effects of the
Low High intervention on the outcomes
—0.04 0.06
0.05 0.33
-0.15 0.02
-0.13 0.13
—0.06 0.12
0.18 0.45

Note: The bold values indicate significance at p < 0.05.

with previous research on the effectiveness of mobile applications for
enhancing students' autonomous motivation (Alamer, 2015; Alamer &
Al Khateeb, 2021; Jeno, Adachi, et al, 2019; Jeno, Vandvik,
et al., 2019). More specifically, our evidence points to the robustness
of this effect in the context of WhatsApp. This is not surprising, given
that students often show interest and enjoyment while using such
mobile applications. Hence, utilizing this application for language
learning seems to be an enjoyable experience that also facilitate
learning.

In addition to autonomous motivation, we found perceived
autonomy and competence to be positive predictors of achieve-
ment. This is in line with previous studies that have found that
satisfaction of needs for autonomy and competence enhances
autonomous motivation and, in turn, increases achievement
(e.g., Alamer, 2021, 2022a, 2022c; Alamer & Lee, 2019; Jeno,
Vandvik, et al., 2019), presumably because students are perform-
ing activities out of personal choice and volition and mastering
optimally challenging tasks. In addition, the mediational model
supports our hypothesis on the total effects of instant messaging
application use on increasing language achievement. Our findings
on these effects thus concur with previous studies showing the
positive influence of MALL on various linguistic outcomes,
including reading skills and competence (Keezhatta &
Omar, 2019) and improvement in L2 learners' acquisition of
vocabulary when using MALL applications (Ahmad et al., 2017).
Our current results extend this literature by pointing to the psy-
chological mechanisms underlying the attainment of language
skills within the mobile learning domain.

Although WhatsApp had a minimal direct effect on language
anxiety, in the mediational process the indirect effect was mean-
ingful. More specifically, we found an indirect effect on language
anxiety through language achievement. This is important, because
although elements of WhatsApp do not reduce language anxiety,
the facilitation of learning does in turn decrease language anxiety,
which may have important implications for pedagogical practices
when using mobile learning tools such as WhatsApp. Of the three
psychological needs, only perceived competence was a significant
and negative predictor of language anxiety. This effect is likely due
to student's feelings of progress, mastering language skills, and
receiving corrective feedback, which in turn reduce language

anxiety.

As regards statistics, we applied PLS-SEM as an alternative to the
widely used Covariance-based SEM to investigate the predictive
power of our structural model. PLS-SEM is more suitable when
researchers are concerned with predicting both in sample and out of
sample, both of which are supported in the R? and PLSpredict analyses
(Hair & Alamer, 2022). Therefore, the results suggest that our findings
can be generalized to samples that are similar to the present context
and to similar learning settings. In particular, the PLS,eqict analysis

supported the external validity of our findings.

5.1 | Educational implications

This research reveals pedagogical implications for the use of the
WhatsApp application in particular and MALL in general. It appears
that WhatsApp can provide university students with significant
encouragement and thus help them to better master language skills
and components of the target language during language classes. This
includes enrichment in the areas of listening, speaking, reading, and
writing. Nevertheless, WhatsApp is a technology tool (Clark, 1983)
and is thus dependent on instructors providing clear structures for
usage and creating appropriate learning tasks. Effective use of this
tool also involves evaluating the progress of students' learning as a
whole and providing feedback upon the conclusion of tasks. As the
intervention in the study shows, learners were encouraged to practise
personalized learning with minimal dependence on instructors. They
were inspired to create a positive environment characterized by a
sense of working and sharing knowledge online within a community
of practice (Lave & Wenger, 1991). The instructors were happy to
provide general feedback to the experimental group to make the
experience more effective for all of the participants in the WhatsApp
group. This practice offered a form of L2 learning within a more
secure, less threatening, atmosphere.

The results of this research should be taken into consideration
when schools and universities need to shift from face-to-face to
online forms of interaction (such as during the COVID-19 pandemic).
However, WhatsApp alone cannot replace traditional teaching
(e.g., use of coursebooks, teacher instruction, and synchronous discus-
sion) but should serve as an aid to complement it. At the same time,
use of WhatsApp appears to facilitate students' autonomous motiva-

tion in the learning process. This may be accounted for by self-
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directed learning opportunities (which may account for perceived
autonomy) and opportunities for collaboration both between the
learners themselves and between learners and their instructors on
WhatsApp (which may account for perceived relatedness) (Alamer &
Al Khateeb, 2021). Our study suggests that these tools could be used
in the design of learning in order to promote informal, “anytime, any-
where” language learning. This may have important implications for
students learning a foreign language and teachers using technology to
support student learning, as it enhances students' autonomous moti-
vation to learn a foreign language and reduces their language anxiety.
This is turn has implications for language learning as demonstrated by
the effects on achievement, a well as practical implications in terms
using the foreign language due to less language anxiety. However, our
results suggest that these technologies need to help satisfy the psy-
chological needs for autonomy, competence, and relatedness in order

to increase learning and motivation.

5.2 | Limitations

The present study undoubtedly has some limitations. Firstly, it does
not account for the pre-test measure of the students' achievement
and accounts only for the post-test measure. Thus, the claim regarding
cause and effect over time is limited, although the motivational pro-
cess model did predict an increase in achievement. To address this
limitation, future research should assess language levels before begin-
ning the experiment. Secondly, the present research assesses the use-
fulness of only one application (WhatsApp) on student outcomes as
an example of MALL in general. The results can be generalized as rele-
vant to applications that offer similar functionalities (i.e., other instant
messaging applications) and when the learning context is similar to
that of the present study. However, to more precisely assess the
effectiveness of MALL on student outcomes, further research should
extend our results to other learning contexts. Lastly, the present study
employs a homogeneous sample of Saudi undergraduate students
learning English as a foreign language. The generalisability of our
results to other countries and study levels and to processes of learn-
ing other L2s is limited. However, given the SDT claim of universality,
wherein all humans, independent of gender, culture, and age, have
three BPN for autonomy, competence, and relatedness, the satisfac-
tion of which has implications for positive and negative outcomes
(Ryan & Deci, 2017), we believe that our results and design may have

some external validity. However, future studies should test this claim.

6 | CONCLUSION

The present study has sought to examine the impact of using What-
sApp, an instant messaging application, on students' autonomous
motivation, language anxiety, and actual language achievement. To
do this, we conducted a quasi-experimental study to understand the
underlying psychological mechanisms in the use of instant messag-

ing applications and the effects on student outcomes; we used SDT

Journal of Computer Assisted Learning_WI]_E\(J_11

as a framework in order to test a mediational predictive model. Our
results indicate that the use of instant messaging applications has
significant total effects on autonomous motivation and L2 achieve-
ment, but that language anxiety was only indirectly and negatively
influenced by facilitated learning. Empirically, our results show that
instant messaging applications can be used to facilitate motivation
and achievement and decrease anxiety. We applied the PLS-SEM
technique to evaluate the predictive capability of our SEM model,
which appears to be satisfactory and thus supports the external
validity of our findings for similar learning contexts with similar
instant messaging applications within a MALL setting. We showed

an empirical example of using.
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APPENDIX A

The learning tasks comprised of listening to podcasts and reading

handouts, followed by answering key questions. Those tasks encom-

passed the following 10 topics:

1. Topic and task 1: Listening to a podcast to answer questions
about the growth in artificial plastic
2. Topic and task 2: Reading a handout to answer questions about
learners' motivation
3. Topic and task 3: Listening to a podcast to answer questions
about evolution and anxiety
4. Topic and task 4: Reading a handout to answer questions about
the impact of thoughts on life
5. Topic and task 5: Listening to a podcast to answer questions
about merits and demerits of the web/internet
6. Topic and task 6: Reading a handout to answer questions about
positive changes in thoughts
7. Topic and task 7: Listening to a podcast to answer questions
about the rise of emoji and their uses
8. Topic and task 8: Reading a handout to answer questions about
positive lifestyles
9. Topic and task 9: Listening to a podcast on self-help to answer
questions about self-help
10. Topic and task 10: Reading a handout to answer questions about
foreign language learning
APPENDIX B
TABLE B1 Basic psychological needs of second language scale
(BPN-L2)
Item
Autonomy
| am able to freely decide my own pace of learning in English
| am able to freely choose the tasks to be done while learning English
My English teacher allows my class to choose how we approach
English learning
My English teacher lets me freely practise English in the classroom
Competence

| feel | am capable of learning English
| can be a successful language learner

| am competent enough to meet the challenges and tasks posed in
English learning

| feel a sense of accomplishment in my English classes

Relatedness

My English teacher is friendly and cordial with me

My English teacher is very understanding (puts him/herself in other
people's place) about students' problems

My classmates are willing to help and cooperate with me while
learning the language

My English teacher cares about my progress

Note: BPN-L2 (Alamer, 2022a).

ALAMER ET AL.

TABLE B2 Self-determination theory of second language scale.
Why are you learning English?
Item
Autonomous motivation
Intrinsic orientation
Because | enjoy learning English
Because of the pleasure | get when | listen to and read English
For the satisfaction | feel when | speak and write in English

For the enjoyment | experience when | achieve a new goal in
English learning

Because learning English is a fun activity in and of itself
Identified orientation
Because learning English is important for my personal growth

Because learning English can open up new opportunities and
possibilities for me

For the value it holds in my self-development

Because learning English is important to my current and future
studies

Because learning English allows me to read and listen to English-
based materials that are necessary for my personal success

Controlled motivation
Introjected orientation
Because | would feel guilty if | did not understand English

Because | would feel ashamed if | was not successful at learning
English like my friend(s)/family

Because people around me (teacher/peers/parents) expect me to
learn English

Because people around me (teacher/peers/parents) would think
I'm a failure if | did not speak English

Because | feel pressured by the people around me (teacher/
peers/parents) to learn English

External orientation

Because | want to get a prestigious job that requires English
proficiency

Because | want to get better marks in the English course
Because English is just a required course that | want to pass
Because | do not want to fail the final exam in the English course
Because there will be negative consequences if | fail to learn

English

Note: SDT-L2 (Alamer, 2022a).
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TABLE B3 Anxiety subscale

Positively keyed items

| never feel quite sure of myself when | am speaking in our English
class

It embarrasses me to volunteer answers in our English class

It worries me that other students in my class seem to speak English
better than | do

| get nervous and confused when | am speaking in my English class

| am sometimes afraid the other students will laugh at me when |
speak English Negatively keyed items

| do not usually get anxious when | have to respond to a question in
my English class

| feel confident when asked to participate in my English class

| do not get anxious when | am asked for information in my English
class

| do not understand why other students feel nervous about using
English in class

Students who claim they get nervous in English class are just
making excuses

Note: Gardner, 2010.
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