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The aim of this study is to improve the adaptive learning skills outcomes of undergraduate students in
bachelor'’s degree by designing a compulsory interest-driven creator (IDC)-based English course in
blended setting. A total of 210 Chinese college students participated in a quasi-experimental intervention.
The research was conducted for 16 lessons over 16 weeks at a private college in China. The performance
of the experimental group (EG) and the control group (CG) was assessed by adaptive learning skills survey
as a pre-test and a post-test to investigate proficiency. The results in EG showed a better outcome on the
test than the CG. The result is especially worth implementing since its main components are the formation
of individuals’ adaptive learning skills and ability to master specific learning outcomes. Therefore, the value
of the IDC courses in higher education based on a blended setting augmented the effectiveness of learning
outcomes with flexible and dynamic adaptive learning skills.
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INTRODUCTION

Chinese students are currently in Chinese higher education institutions (HEI) learning English as a
second language/English as a Foreign language (ESL/EFL) as representative of the digital age (Madbouly
et al., 2020), in which learners can benefit from competence-based learning by being continually exposed
to digital content (Athoillah, 2022; Zhou & Luo, 2018) in a flexible blended setting due to the rapid
development of technology. After a recent assessment of mobile English learning in HEI, Metruk (2020)
proposed the need of further research of innovative language learning in a blended setting, including the
ability to enhance contemporary students’ adaptive learning skills for a better learning outcome. Hence,
there is a need for a specific project that includes pedagogical objectives, learning materials, and a suitable
learning approach in a blended setting that can improve students’ adaptive learning skills (Brown et al.,
2020) in order to sustain Chinese HEI professionalism.

The focus of the research was the optimisation of the ability of Chinese college students to develop
their adaptive learning skills based on increasing their motivation (Daniel, 2020) and making problem-
solving skills their main learning objective after the instruction of adaptive learning (Danielsen & Valaker,
2021). The novel instructional design (Wong et al., 2020b) to improve students’ adaptive learning skills in
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a blended setting in HEIs approved by Chinese policy (NACENGLISHT, 2021) in the English Bachelor
Guidance Outline via an experimental study.

The increased usage of technology in education highlighted in the EDUCAUSE report (Pelletier et al.,
2021) has led to the expansion of typical cases of educational technology and innovation in higher education
(Plass & Pawar, 2020) driving Chinese HEIs to the forefront of innovative instructional design. Therefore,
the purpose of this study is to develop an innovative English course based on the interest-driven creator
theory to improve Chinese college students’ adaptive learning ability (Wong et al., 2020a). The research
questions are as follows.

A. What are adaptive learning skills based on IDC in a Chinese college?

B. How can an IDC course be effectively applied to enhance Chinese college students’ adaptive
learning skills?

C. Are Chinese college students’ adaptive learning skills better enhanced by an IDC intervention
than those of students who are taught by traditional teaching methods?

LITERATURE REVIEW

Interest-Driven Creator Theory

The core of the IDC (Chen et al., 2020) is the progression of interest in learning via the formation and
maintenance of habits in three progressive loops: the ‘interest loop,” ‘the driven loop for learning creation,’
and the ‘creation loop for learning habits’. The IDC theory is composed of evolving and deeply rooted
instinctive self-learning skills (Pachuashvili & Khabeishvili, 2022) that demand a potential outgoing
personality and imagination that individuals commit to delivering continuous improvement.

The interest loop should include specific contemporary research characteristics (Zheng, 2021), while
challenging ability-based related aspects and designs in the learning environment, thereby effectively
contributing to the growth of individuals’ knowledge (Latifah et al., 2022). Then, individuals should be able
to create meaningful work or even contribute to society based on the utilisation of that knowledge. Lower
cognitive skills, such as an elastic memory and an understanding of learning (Torabi et al., 2019) are
required for the driven loop. It is essential to emphasise these when there is an unusual occurrence in the
recreation process because they enable students to emulate, replicate and create it (Liu et al., 2018). Finally,
positive adaptive learning is formed in the ‘creation loop for learning habits. Adaptive learners’ frequent
and continuous staging of sustained initiatives contribute to the learning culture, and they assert their
personality (Durall et al., 2019) to acquire an identity to enhance their accomplishment in the subsequent
positive adaptive learning loop (Otobo & Watila, 2020).

Adaptive Learning Skills

For a course to improve contemporary students’ adaptive learning skills (Kukulska-Hulme & Viberg,
2018), it should be grounded on technology and the kind of learning strategies from students’ acquisition
of digital skills (Ben et al., 2022) that can enhance their interest and engagement. These skills enable
students to develop persistent learning behaviour by more efficiently based on a flexible pattern and
personal learning style and intelligently cultivating a habitual interest in an IDC course in a normal semester.
On the other hand, fewer mandatory conditions govern the acquisition of adaptive learning skills
(Sulistyanto et al., 2022; Yuliati & Lestari (2018) because they are interest-based learning and social skills.

Since adaptive learning is flexible and relies on a pattern of outcome-based thinking (Narvaez & Reyes,
2022), in which facts and concepts are connected, manipulated, categorised and combined with invention,
and information and intellect are combined to provide new answers to old issues in an appropriate
environment (Ichsan et al., 2019; Zhang et al., 2022). Technology acceptance (Balyer, 2018; Lu et al., 2021)
is also detrimental effect because the information found online is not necessarily valid. This adaptability
enables individual students to modify the density and pace of their learning (Nielit & Thanuskodi, 2020).
They are able to adjust their response patterns according to their learning objectives using their adaptive
learning skill and can assess their level of learning and progress throughout the study in real time (Al-Rahmi
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et al., 2022;). Therefore, flexible, and dynamic learning skills (Li-Hong, 2019; Lim et al., 2019) have been
proved to be reliable alternatives to personalised training components.

Components of Adaptive Learning Skills

Midgley et al. (1998) and Hoi et al. (2021) list the components of adaptive learning as perceived
usefulness, perceived ease of use, teacher support, behavioural intention, mastery goal orientation,
performance avoidance goal orientation, academic self-handicap strategies and academic efficacy.
Therefore, teachers are facilitators and, as such, they should focus on delivering information about the
technological resources, promoting the active use of technology and digital transformation, and assisting
learners to effectively take an interest in the perceived usefulness of these resources and strive for future
success based on self-achievement (Godwin-Jones, 2019b).

In this context, the interaction between learners’ preferences, course resources and teacher support are
beneficial for linking the adaptive characteristic of perceived ease of use (Minn, 2022) to the goals and
objectives of this learning system and its conceptual curriculum. Adaptive learning objectives (Jeong, 2022)
can provide a more precise theoretical base for students’ adaptive perceived ease of use and can lead to the
formation of default higher-order thinking skills (Walkington & Bernacki, 2020) due to advanced digital
and technological tools for learning (Zhou & Luo, 2018) on their behavioural intention. Behavioural
intention also involves the use of interactive ecological and practical learning to develop individuals’
personal orientation to achieve their goals.

Previous researchers (Han et al., 2022; Xie et al., 2019) have indicated a change in teachers’ position
in the classroom whereby they are less dominant now that students are using digital and technological
resources in a self-directed, self-initiated learning setting. The adaptive environment (Chatterjee, 2022)
facilitates learners to self-regulate their learning and enable them to enhance their affective, psychological,
cognitive and social development by learning to master their performance orientation and academic self-
handicap strategies. Their acceptance of the utility of technology should enhance their academic efficacy,
personal achievement, goal orientation, academic-related perceptions, beliefs, and strategies (Roschelle &
Burke, 2019; Strekalova-Hughes et al., 2021).

Measurement of Adaptive Learning Skills

The purpose of this study was to produce a corresponding and responsible system to evaluate adaptive
learning skills based on a quantitative measure of empirical patterns (Iyer et al., 2022) to enable students to
identify their personal learning objectives and assess their progress (Bolsinova et al., 2022; Katsumata,
2021).

The design of the new system included the four TAM variables of perceived usefulness, perceived ease
of use, teacher support and behavioural intention (Hoi & Mu, 2020), as well as the five PAL variables of
mastery, goal orientation, performance avoidance goal orientation, academic self-handicap strategies and
academic efficacy (Midgley et al, 1998), which entailed the provision of appropriate technological
resources for a qualitative academic experience (Shemshack & Spector, 2021).

The TAM and the PAL were used in this research to develop mature domestic digital tools (Ali et al.,
2018; Dziuban et al., 2018; Li & Lan, 2022) that could enable the learners to identify adequate resources
in a digital environment based on 23 items: (y2/df<3; p<.05; CFI>0.90; TLI>0.90; SRMR<0.08;
RMSEA<0.07) in TAM and 25 items in PAL (x2/df<3; p<.05; CFI>0.85; TLI>0.90; SRMR<0.08;
RMSEA<0.07).

As an effective IDC pedagogical management tool, the PAL provides affective, psychological and
cognitive resources to support learners (Zhou & Wang, 2019). Adaptive interaction, which is the
fundamental basis of this pedagogy, is extremely beneficial for learners (Zhang et al., 2022). Therefore, an
adequate level of PAL’s reliability of Cronbach’s Alpha (>.85) and validity of KMO (>.80) (Midgley et al,
1998) was used in this study.

Likewise, the relevant adaptable learning behaviour and strategies based on the TAM (Hu & McGeown,
2020) should match each other (Tawafak et al., 2019) to achieve a successful evaluation that represents
learners’ specific characteristics with a sufficiently positive performance due to an interest in learning
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(Almarshadi et al., 2019). Therefore, the TAM (Bozkurt & Sharma, 2022; Leshchenko et al., 2021) was
used to enable learners to individualise their learning (Kem, 2022); hence, the TAM’s overall efficiency
(Hoi & Mu, 2020) was based on the reliability of Cronbach’s Alpha (>.78) and validity of KMO (>.80).

Blended Learning (BL) Setting

The online and offline e-learning provided to HEI students consists of supplementary resources and
instructional materials. The online resources and activities (Shi et al., 2017; Orji et al., 2021) include tasks
and discussions designed to increase students’ problem-solving, rational, analytical skills, and critical
thinking (Halomoan et al., 2022; Mulyadi et al., 2022). The flexible blended learning setting provides an
instructional environment, resources, and approaches that can improve HEI students’ problem-solving,
rational, analytical, and critical thinking skills in English learning (Xu & Qiu, 2023). On the other hand,
teachers can provide students with prompt, unbiased corrective feedback (Lim & Graham, 2021; Kefalaki
et al., 2021).

Implementation of IDC Course for Adaptive Learning Skills

Mobile-assisted language learning requires an interpersonal search for information (Burston & Arispe,
2022). This has a positive effect on the learning outcomes, and many researchers have examined its viability
in a sustainable context, such as an IDC course (Elmahdi et al., 2018). Instructors can create highly
compelling scenarios that can improve college students’ adaptive learning skills using mobile-assisted
language learning (Yang, 2022) in an IDC English course. In contrast, target learners can also make use of
the numerous advantages and practical skills provided by mobile-assisted language learning with
appropriate teacher support (Burston & Giannakou, 2022) as shown in Figure 1.

FIGURE 1
ADAPTIVE LEARNING PATTERN OF AN IDC COURSE
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Adaptive learning skills are becoming an essential platform for instruction in HEIs (Ahmad & Khan,
2021) due to specific factors that increase learners’ situational interest in learning (Buabeng-Andoh, 2021).
Therefore, the positive effect on interest, attitude and initiative (Yang et al., 2021) is critical to form the
‘interest loop’ in an IDC course. Then, teachers can maximise information technology acceptance as part
of their role as facilitators of college students’ adaptive learning skills (Pei & Wu, 2019) and search for the
necessary adaptive learning resources for a “learn, play, do” model. Both students and lecturers in HEIs
concur that a smartphone is potentially a constructivist tool for ESL/EFL learning to access 'the driven loop
for learning creation’ (Chan et al., 2019) in speaking.

Finally, the formation of the ‘creator loop for learning habits’ in a mobile-assisted language learning
course to enhance the adaptive learning skills of Chinese ESL/EFL learners parallels the findings of
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Rajendran and Yunus (2021) in other regions of the world that digital interest-based language learning
applications improve monolingual language abilities due to adaptive learning skills-based repetition under
the ‘learn, play, do’ model (Okoye, 2022).

METHODS

The purpose of this study is to implement an IDC English course in a blended setting in an HEI and
conduct a quasi-experiment to determine whether or not it improves the adaptive learning skills of Chinese
students. A mixed-method approach was used for the study with TAM and PAL surveys and semi-structured
interviews being conducted at the research site from September to December 2022.

Participants

The location of the research was Yunnan, China, and 210 college students from six administrative
classes were the participants. 27 of them were male and 183 females, and their average age was between
19 and 21. Hence, the ratio of men to women was approximately 1.3 to 8.7, and they were all freshman at
the college. 106 were assigned to the IDC-based English course intervention as the experimental group
(EG), and the remaining 104 were assigned to the control group (CG). Both groups participated in standard
English classes with different instructional approaches. The students in the EG were subjected to IDC-based
training, whereas those in the CG were subjected to lecture-based instruction.

Experiments

The quasi-experimental design, the intervention of IDC English course was conducted in the EG. The
course used the identical technological resources and mobile-assisted language learning with each lesson
in 2 hours, such as platforms like WeChat, Dingtalks, and social media in Table 1.

TABLE 1
THE COMPARISON OF EXPERIMENTAL AND CONTROL GROUP

Pedagogy Experimental Group Control Group
Intervention IDC pedagogy Traditional pedagogy
Teaching objectives  Adaptive learning skills; Adaptive learning skills;
Teaching methods IDC, presentation; roleplay Regular, presentation; roleplay
Teaching resources ~ WeChat, Dingtalks, notebooks, SM WeChat, Dingtalks, notebooks, SM
Lecture role Facilitator, provider, coordinator Teacher-centred
Students’ role Active learner in building interests and ~ Receiver, passive learners

habits.

Note. This research collocates the intervention.

The active control in the CG with the aim of investigating progress in terms of the placebo effect (Chen
& Chang, 2021). The initial core for teachers in IDC: interest engagement was to be a processor by
contemplating questions. Such as: what would the teacher or researcher require the college students to
perform to spark their interests? How do they maintain immersion in their learning progress, and have these
learning immersions been extended? What extracurricular materials and activities will be included in the
course, and what may be necessary to develop and generate interest in the habit?

The second step was to develop the student’s interest range with blended setting (Salih, 2019; Zain et
al., 2021). Then enhance the opportunities for the learners to participate in interest practice by boosting
their adaptive learning skills, forming “the driven loop for learning creation”. However, errors and flaws
were tolerated at this stage to improve the learning experience in blended settings (Alenezi, 2021).

As the final level of adaptive learning skills, the habits were nourished to maturity in a cuing
environment (Chan et al., 2019) in blended 1 settings (Daniel, 2020). After the course, college students
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comprehend their overall performance (Taylor et al., 2021), class discussions, provide feedback on the
course to trained teacher and principal researcher, and appreciation expressed throughout the semester to
generate a ‘creator loop for learning habit’.

Pre-Test and Post-Test

The measurements of a pretest and a posttest were a survey of adaptive learning skills and an interview
to students. The survey was conducted before and after the teaching experiment, and the interview was
implemented afterward.

Adaptive Learning Skills Survey

A survey was undertaken to determine if the technology acceptance (TAM) model (Hoi & Mu, 2021)
and patterns of adaptive learning (PAL) could be practically utilised in a blended adaptive learning setting
(Midgley et al., 1998). In terms of the use of including the TAM in mobile-assisted language learning (Hoi
& Mu, 2021) the students were required to base their answers on a 6-point Likert scale. Previous results
(Hoi & Mu, 2021) have demonstrated a relatively good model fit (X2/DF =5.98, p = 0; SRMR = 0.04; CFI
=0.97; TLI = 0.90; RMSEA = 0.13, CI [0.08; 0.19]), which supports the use of the Extended TAM as an
appropriate means to examine the effect of adaptive learning on mobile-assisted language learning.

The PAL (Midgley et al., 1998) is deemed to be a reliable tool to validate college students’ personalised
learning performance. According to Suprayogi et al. (2019), the latest empirical evidence shows that the
overall Cronbach’s Alpha value of the PAL was MGO = 0.78, PApproach = 0.79, and PAvoid = 0.59.

The adaptive learning skills survey was used in this study as a pre-test and post-test of the adaptive
learning outcomes of the students in the EG and CG. The survey was conducted as a blind test of students
in the fifteenth week on-site as a 15-minute activity. The procedure and results were first examined by
trained teachers and then by the lead researcher. The pre-blind test was administered in the second week
and the post-blind test in the fifteenth week. The data from these two tests was retrieved, combined, and
collated in weeks 15-16.

Semi-Structured Interviews
The 16 students in the EG were invited to participate in online semi-structured interviews after the post-
test in the fall semester of 2022. This qualitative tool was used to investigate their perspective of the learning
outcomes as a dimension of the IDC intervention by answering 7 questions. The anonymous expert reviews
of the kappa results revealed that the values were all within 0.80 to 1. The interview questions were
approved by eight professional practitioners, from full-time instructors to administrative staff in the field
of English in Chinese HEIs, with occupational experience of more than 15 years. The questions are shown
below.
1. Please describe your adaptive learning experience of the course this semester using 1 or 2
Keywords.
2. What did you expect to learn from this course? Did it reach your expectation?
3. How will you use the adaptive learning skills outside the classroom after learning them in this
course?
4. In what kind of environment will you use these skills?
How has this course improved your adaptive learning skills?
6. What adaptive learning skills or habits have you learned from this course that actually works
for you?
7. What further comments do you have about the course?

e

RESULTS

The 210 students participated in the pre-and post-tests, and the adaptive learning skills outcomes were
measured using onsite tests and interviews. The collected data was subjected to a statistical analysis using
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independent t-tests, paired sample t-tests, an ANCOVA, and Nvivo was used to conduct a qualitative
analysis.

Quantitative Results

An independent sample t-test was initially applied to examine the learners’ adaptive learning skills to
gain insight into the details of their performance. The means and standard deviations of the EG and CG
shown in Table 3 are based on the analytical results of the independent sample t-test and adaptive learning
skills outcome is the highlighted variable. TAM and PAL surveys were used for the pre-test and post-test to
examine the proficiency of the EG and CG students to ascertain their English learning progress at the
beginning and end of the intervention in the quasi-experimental design.

The means and standard deviation of the pre-test for adaptive learning skills are shown in Table 2. All
the analytical results are based on eight variables: perceived usefulness, perceived ease of use, teacher
support, behavioural intention, mastery goal orientation, performance avoidance goal orientation, academic
self-handicapping strategies, and academic efficacy.

TABLE 2
RESULTS OF THE INDEPENDENT SAMPLE TEST OF THE PRE-TEST FOR ADAPTIVE
LEARNING SKILLS

Variables Groups M SD t p

Perceived Usefulness EG 3.103 0.701 0.563 0.608
CG 3.014 0.723

Perceived Ease of Use EG 3.002 1.003 0.784 0.704
CG 3.003 1.444

Teacher Support EG 3.202 0.811 0.832 0. 669
CG 3.201 0.842

Behavioural Intention EG 3.004 0.903 0.871 0.709
CG 3.024 0.917

Mastery Goal Orientation EG 2.411 1.201 0.387 0.764
CG 2.413 1.044

Performance Avoidance EG 2,903 1.103 0.285 0.554

Goal Orientation
CG 2.911 1.142

Academic Self-handicapping 5 2.204 1.101 0.653 0.672

Strategies
CG 2.242 1.123

Academic Efficacy EG 2.502 1.403 0.672 0.866
CG 2.513 1.141

Note. n=477. EG= Experimental Group; CG= Control Group. M = Mean, SD = Standard Deviation.

The results of the independent sample test used to pre-test the adaptive learning skills of the students
in the EG and CG indicated that all the variables were homogenous (Misra, 2012): perceived usefulness
(=0.536, p=0.628), perceived ease of use (=0.784, p=0.704), teacher support (=0.832, p=0.669),
behavioural intention (=0.871, p=0.709), mastery goal orientation (=0.3384, p=0.764), performance
avoidance goal orientation (=0.285, p=0.554), academic self-handicapping strategies (=0.653, p=0.672),
and academic efficacy (=0.672, p=0.866). Hence, the overall outcomes of the adaptive learning skills of
both the students in the EG and CG passed the pre-test requirement of homogeneity (p>.05) by indicating
that EG and CG students’ adaptive learning skills were equal at the beginning of the experiment.

The results of the paired-sample test of the adaptive learning skills of the EG are shown in Table 3. The
mean and standard deviation of the variables in EG showed a significant increase in the post-test compared
to the pre-test: perceived usefulness (M=3.722, SD=1.303), perceived ease of use (M=3.613, SD=1.524),
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teacher support (M=3.541, SD=1.043), behavioural intention (M=3.528, SD=1.411), mastery goal
orientation (M=3.843, SD=1.643), performance-avoidance goal orientation (M=3.558, SD=1.241),
academic self-handicapping strategies (M=3.525, SD=1.531) and academic efficacy (M=3.537, SD=1.424).
Therefore, according to the results of the post-test, the adaptive learning skills of the students in the EG had
improved with the IDC intervention.

TABLE 3
RESULTS OF PAIRED-SAMPLE T-TEST OF THE EG’S ADAPTIVE LEARNING SKILLS
. M (SD) M (SD)
Variable Pre-test Post-test !

Perceived Usefulness 3.103 (0.701) 3.722(1.303)  4.144™
Perceived Ease of Use 3.002 (1.003) 3.613(1.524)  5.312™
Teacher Support 3202 (0.811)  3.541(1.043)  1.613™
Behavioural Intention 3.004 (0.903) 3.528 (1.411)  1.830™
Mastery Goal Orientation 2.411 (1.201) 3.843 (1.643)  8.731™
Performance Avoidance Goal 2903 (1.103)  3.558 (1.241)  4.762™
Orientation

Academic Self-handicap Strategies 2.204 (1.101) 3.525(1.531)  5.781™
Academic Efficacy 2.502 (1.403) 3.537(1.242)  8.754™

Note. n=106. EG= Experimental Group. p<0.05. p<0.001. M = Mean, SD = Standard Deviation.

The above results represent a significant improvement of the adaptive learning skills of the EG students
from the pre- to the post-test. The variables that improved the most were perceived usefulness (M=3.722,
SD=1.303), perceived ease of use (M=3.613, SD=1.524), behavioural intention (M=3.528, SD=1.411),
mastery goal orientation (M=3.843, SD=1.643), performance avoidance goal orientation (M=3.558,
SD=1.241), academic self-handicap strategies (M=3.525, SD=1.531), and academic efficacy (M=3.537,
SD=1.242). At the same time, teacher support had only slightly improved (M=3.613, SD=1.524).
Furthermore, there was less significant difference between the adaptive learning skills of the students in the
CG in the pre-and post-tests, as shown in Table 4.

TABLE 4
RESULTS OF PAIRED-SAMPLE T-TEST OF THE CG’S ADAPTIVE LEARNING SKILLS

Variable M (SD M (SD t
Pre-test Post-test

Perceived Usefulness 3.104 (0.723) 3.220 (0.847) 2.336"
Perceived Ease of Use 3.003 (1.444) 3.303 (1.633) 2.163"
Teacher Support 3.201 (0.842) 3.321 (1.041) 1.391
Behavioural Intention 3.024 (0.917) 3.122 (1.208) 1.380
Mastery Goal Orientation 2.413 (1.044) 3.118 (1.706) 6.732°
Performance Avoidance Goal - 91y (1 142 2.947 (1.051) 1.306
Orientation

Academic Self-handicap Strategies 2.242 (1.123) 2.536 (1.504) 1.049"
Academic Efficacy 2.513 (1.415) 2.941 (1.642) 3.525"

Note. n=104. CG= Control Group. p<0.5. M = Mean, SD = Standard Deviation.
Compared to the EG, there was just a minor increase in the adaptive learning skills of the students in

the CG in the post-test compared to the pre-test in terms of the variables: perceived usefulness (M=3.220,
SD=.847), perceived ease of use (M=3.303, SD=1.633), mastery goal orientation (M=3.118, SD=1.706),
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academic self-handicapping strategies (M=2.536, SD=1.504) and academic efficacy (M=2.941, SD=1.642).
There was no difference in the variables of teacher support (M=3.321, SD=1.041), behavioural intention
(M=3.122, §D=1.208), and performance-avoidance goal orientation (M=2.947, SD=1.051) between the pre-
and post-test. In addition, compared to the EG, the above results reveal that CG students’ adaptive learning
skills only partially increased in the post-test without the IDC intervention, with minimal positive changes
in the variables of perceived usefulness, perceived ease of use, mastery goal orientation, academic self-
handicap strategies and academic efficacy.

The results of the paired-sample #-test (Marsden & Torgerson, 2012) generally indicate that the students
in the EG had further significantly improved their adaptive learning skills than those in the CG, which
means that the results from the pre-test to the post-test reached the criteria to prove that the IDC intervention
would become increasingly significant for the students in the EG after they finished the study because it
was evident that their adaptive learning skills had greatly improved.

After controlling for the pre-test scores, a one-way ANCOVA was used to identify any statistically
significant differences between the experimental and control groups in the post-test. The results indicated
that the IDC course intervention had enhanced the adaptive learning skills abilities of the EG students. The
ANCOVA results of their listening (F=685.132, p<.001) and speaking (F= 889.322, p<.001) abilities are
shown in Table 5. These findings are statistically significant and size related (Brydges, 2019).

In order to analyse the homogeneity of the adaptive learning skills, the pre-test scores were firstly
considered as independent variables, and the pre-test and group interactions were examined (Ates et al.,
2020). The findings below fit (p>.05) for the additional algorithms employed by the ANCOVA.

The interactions between the pre-test and groups were found to be insignificant: perceived usefulness
(F=2.142, p=.188>.05), perceived ease of use (F=1.031, p=.151>.05), teacher support (F=5.354,
p=.461>.05), behavioural intention (F'=.823, p=.165>.05), mastery goal orientation (F=2.883, p=.155>.05),
performance avoidance goal orientation (F=1.191, p=.167>.05), academic self-handicapping strategies
(F=.059, p=.058>.05) and academic efficacy (F=.808, p=.137>.05). Hence, the ANCOVA of adaptive
learning skills could proceed.

The next step was to compare the variance and interactive effect between the EG and CG using an
ANCOVA to evaluate the outcomes of their adaptive learning ability. The adjusted mean and standard
deviation determined which group was affected more than the other. The results of the analysis of the two
classes’ adaptive learning skills, included perceived usefulness, perceived ease of use, teacher support,
behavioural intention, mastery goal orientation, performance avoidance goal orientation, academic self-
handicap strategies, and academic efficacy for an ANCOVA.

After the homogeneity of the regression coefficient of adaptive learning skills, the ANCOVA results
were perceived usefulness (F=22.513, p<.001) perceived ease of use (£=18.530, p<.001), teacher support
(F=14.652, p<0.001), behavioural intention (F=24.660, p<.001), mastery goal orientation (F=24.303,
p<.001), performance avoidance goal orientation (F=22.887, p<.001), academic self-handicap strategies
(F=25.405, p<.001) and academic efficacy (F=28.511, p<.001). The ANCOVA results of the adaptive
learning skills shown in Table 5 are statistically significant and substantial (Brydges, 2019).

The results shown in Table 4 demonstrate a considerable impact on both groups’ adaptive learning
ability. The variables of perceived usefulness, perceived ease of use, teacher support, behavioural intention,
mastery goal orientation, performance avoidance goal orientation, academic self-handicap strategies, and
academic efficacy were found to have significantly increased the adaptive learning ability of the students
in the EG and the CG after the quasi-experimental IDC intervention.
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TABLE 5
RESULTS OF ONE-WAY ANCOVA OF THE ADAPTIVE LEARNING SKILLS

Variable Source SS df MS F p

Perceived Usefulness pre-test 14.195 1 14.195 4.547 104
Group 107.647 1 107.647 22.513 .000
Error 386.065 201  38.015
Total 2531.830 209

Perceived Ease of Use pre-test 15.258 1 15.258 5.308 .061
Group 108.577 1 108.577 18.530 .000
Error 380.012 201  34.801
Total 2672.034 209

Teacher Support pre-test 13.473 1 13.473 5.082 107
Group 106.332 1 106.332 14.652 .000
Error 372.044 201 34.177
Total 2528.284 209

Behavioural Intention pre-test 17.228 1 17.228 5.722 .047
Group 112.721 1 112.721 24.660 .000
Error 386.065 201  36.106
Total 2662.137 209

Mastery Goal Orientation  pre-test 15.572 1 15.572 5.647 .029
Group 113.733 1 113.733 24.303 .000
Error 389.011 201  38.805
Total 2656.185 209

Performance Avoidance pre-test 14.553 1 14.553 5.840 .103

Goal Orientation Group 108.005 1 1088.005 22.887 .000
Error 386.065 201 3543
Total 2574.502 209

Academic Self-handicap pre-test 15.785 1 15.785 6.770 015

Strategies Group 107.647 1 107.647 25.405 .000
Error 379.023 201 32.61
Total 2650.115 209

Academic Efficacy pre-test 15.198 1 15.198 5.011 .003
Group 110.055 1 110.055 28.511 .000
Error 384.788 201 36.771
Total 2706.453 209

Note. n=210. p=.000<.001

The next step was to determine if the EG had improved more significantly than the CG. The mean and
the standard deviation of adaptive learning skills scores are shown in Table 5 to demonstrate the constraints
of the pre-test’s influence on the post-test. In terms of specific variables, the IDC course also improved the
students’ adaptive learning abilities in all variables of perceived usefulness on EG (M=3.722, SD=1.103)
and CG (M=3.220, SD=.778), perceived ease of use on EG (M=3.613, SD=1.442) and CG (M=3.303,
SD=1.066), teacher support on EG (M=3.541, SD=1.304) and CG (M=3.321, SD=1.040), behavioural
intention on EG (M=3.528, SD=1.041) and CG (M=3.122, SD=1.008), mastery goal orientation on EG
(M=3.843, SD=1.533) and CG (M=3.122, SD=1.501), performance avoidance goal orientation on EG
(M=3.558, SD=1.042) and CG (M=2.947, SD=1.554), academic self-handicap strategies on EG (M=3.525,
SD=1.033) and CG (M=2.536, SD=1.055), and academic efficacy on EG (M=3.537, SD=1.204) and CG
(M=2.941, SD=1.604) of ANCOVA analysis, when EG was more significant than CG. These results show
that the EG students’ adaptive learning skills were enhanced more by the IDC intervention than
conventional blended courses.
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The results also suggest that the IDC intervention enabled the students in the EG to dynamically and
systematically implement adaptive learning skills in the variables of perceived usefulness, perceived ease
of use, teacher support, behavioural intention, mastery goal orientation, performance avoidance goal
orientation, academic self-handicap strategies, and academic efficacy, which was different from the
incomplete, partial application and slow progress of the students in the CG.

TABLE 6
SUMMARY OF ONE-WAY ANCOVA OF THE ADAPTIVE LEARNING SKILLS

Variable Group Adj. M Adj. SD n
) EG 3.722 1.103 106
Perceived Usefulness cG 3990 0.778 104
) EG 3.613 1.442 106
Perceived Ease of Use cG 3.303 1.066 104
Teacher Support EG 3.541 1.304 106
upp CG 3.321 1.040 104
. . EG 3.528 1.041 106
Behavioural Intention G 3122 1008 104
) . EG 3.843 1.533 106
Mastery Goal Orientation cG 3118 1501 104
Performance Avoidance EG 3.558 1.042 106
Goal Orientation CG 2.947 1.544 104
Academic Self-handicap EG 3.525 1.033 106
Strategies CG 2.536 1.055 104
. . EG 3.537 1.204 106
Academic Efficacy CG 2.941 1.604 104

Note. n=210. EG= Experimental Group; CG= Control Group. M = Mean. SD = Standard Deviation.

According to Table 6, the adaptive learning skills of the students in the EG were better than those in the
CG in the adjusted scores. The IDC intervention had a positive and significant effect on the adaptive
learning ability of the students in the EG in the variables of perceived usefulness, perceived ease of use,
teacher support, behavioural intention, mastery goal orientation, performance avoidance goal orientation,
and academic self-handicapping. These results also predicted a significant improvement of the overall
adaptive learning ability of the EG students due to the IDC intervention.

Qualitative Analysis

The main objective of the semi-structured interviews was to collect thematic feedback (Bernard et al.,
2016) on the impact of the IDC intervention on student’s perception of their adaptive learning proficiency.
The interview questions covered the main dimensions of the research from the experts’ reviews (Gumbheer
et al., 2022). The specific components of the themed analysis were interest creation, driven to create
learning, creation of learning habits for listening, and speaking learning outcomes.

It was found that mobile-assisted language learning made learning a language positive and convenient
and it was able to sustain individuals’ learning habits. This evidence correlates with the study’s objective,
which was to grow learners as hosts of learning integration (Tonekaboni, 2019) rather than performers of
learning tasks given to them in HEIs. Interest was found to help the students to improve their adaptive
learning performance using adaptive learning skills. Besides, they greatly appreciated the combination of
interest and learning activities in adaptive learning skills. The development of these characteristics
(Smervik & Vespestad, 2020) enabled them to achieve a better level of language proficiency by being
immersed in adaptive learning skills and specifying the learning challenges and solutions.
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Extract 1

As I’m studying in general, [’'m making full use of a series of software in my mobile phone
to solve my problems. I think it has helped me more in my studies, so I think it is useful.
(Participant 1, student, second interview)

Developing adaptive learning skills in the IDC course could also have the potential to be beneficial for
sharing the learning objectives of cross-disciplinary subjects. When implementing the learning strategies
and habits in this study (Ghazali, 2022) the technological connection with peers and teachers will increase
the interest in learning (Mahdi & Al-Khateeb, 2019). According to the participants’ discussion, Chinese
college students majoring in English are aware that they need to develop sufficient and constant work on
their adaptive learning techniques to ensure that they have learned what they were supposed to learn. They
believe that it is essential to invest adequate time and engagement in integrating the blended class content
with adaptive learning materials that correspond to the learning objectives, teacher support, and teaching
resources with college life (Rahmawati, 2022).

Extract 2

I am used to using translation software (electronic dictionaries and English learning
resource apps) and then learning software to help me in my normal life, but I still go to the
classroom to learn because if I don’t know some words or understand some sentences, |
can access them immediately. Different kinds of knowledge points can also be researched,
which can help me to constantly accumulate and improve my language knowledge.
(Participant 2, student, second interview)

The following statement matches the purpose of the IDC course design in terms of the role of the teacher
in students’ habit to become life-long learners. The establishment of interest and creation loops in the IDC
course, which is crucial for individuals’ development (Zhang et al., 2022) relies on the use of dynamic and
adaptive skills and resources to plan and implement personal learning habits in extracurricular activities
(Marks et al., 2021).

Extract 3

I’'m still a little bit interested; for example, I can speak fluently, I’m still quite happy and
have a sense of achievement, but I think it’s more to do with study habits, because I’'m a
serious person and strive for perfection. So, every time I do adaptive learning skills, I focus
on quality and quantity. (Participant 16, student, second interview).

DISCUSSION

To answer the first research question, the IDC curriculum improved the students’ adaptive learning
capability in the 16-week intervention. Therefore, adaptive learning skills can be successfully acquired by
integrating the IDC approach, and by learning using adaptive learning skills, EG students could make
learning a lifelong pursuit (Fischer et al., 2023) and a habitual practice. Long-term learning should be
emphasised when cultivating the adaptive learning skills of students in HEIs in second-and third-tier cities
in China to reshape the lifelong competitive mindset (Durall et al., 2019) they developed using the IDC
curriculum, even throughout the epidemic. The IDC course design also enabled students who had never
been exposed to professional EFL classes to swiftly obtain essential and extended knowledge in the field in
16 weeks; for instance, by learning to instantly comprehend the course requirements and relevant
performance in ordinary circumstances without hesitation or explanation using their mother tongue.
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Adaptive learning skills focus on a series of responsible learning outcomes, learning creation, and learning
habits to enhance students’ adaptive learning competency.

In answer to the second research question, adaptive learning skills enhance the creation and mastery of
learning in a specific real-time environment (Auerbach et al., 2020). In the EFL context, students should
experience adaptive learning skills by creating and mastering learning content and transferring it to an
extracurricular setting because HEI students’ experience of EFL learning characteristics is that they are
complex and slow based on conventional teacher support and course design. It is indicated by important
usage-based qualitative research (Hall, 2019) that the problems with mastering learning outcomes in an
EFL pedagogical design should be paired with the learner’s creation of learning by experience, and that
every learning creation should be valued; therefore, the design should be practical, and the difficulty should
be comparable to learners’ real-life situations. Ariffin et al. (2021) found that, when teachers in Malaysia
universally provided associative support for learning to master goals, students’ learning outcomes were
blocked by confusion and pressure between their interest and adaptive learning skills. Bourekkache and
Kazar (2020) found further evidence that teachers should provide students with digital learning systems or
platforms as a means of teacher support to enable the correlation between interest and adaptive learning
skills in English learning to continue to grow outside the classroom. The role of the teacher is to digitally
support students to harness systems or platforms for ease of use and positive learning outcomes.

The answer to the third research question reflected the emphasis of the IDC curriculum on
brainstorming, role-play, cooperative learning, personalised learning, problem-based learning, hands-on
inquiry-based learning, and group discussions (Beca & Aresta, 2022; Ross, 2020) as the primary
experimental activities. The IDC was demonstrated to be a complete pedagogy consisting of adaptive
learning, which supports the emergence of long-term EFL habits. The current EFL interdisciplinary
researchers (Panagiotidis, 2022) have found that learners prefer increased adaptive learning content and
learning creation outcomes in the adaptive learning classroom, which can be practiced and verified in a
blended setting, thereby enabling adaptive learning to increase their practical adaptive learning proficiency.
Claussenius-Kalman et al. (2021) also issued a reminder that the current EFL courses should further enable
and respect students’ ability to create learning using adaptive learning skills and practical improvement
experience based on their individual differences.

CONCLUSION

The IDC course designed in this study was combined with experimental research to determine its ability
to improve Chinese students’ adaptive learning skills in a blended setting in an HEI English course. The
pedagogical intervention to enhance the effectiveness of Chinese students’ flexible and dynamic adaptive
learning skills was completed over 16 lessons in 2022. The IDC (Chan et al., 2018; Wong et al., 2020a) was
found to motivate learners to fulfil their basic physiological impulses, such as curiosity, engagement, and
passion before expanding their adaptive learning skills (Lestari & Syafryadin, 2022). Having experienced
adaptive learning, individuals are able to achieve stability accompanied by a growing desire to pursue
lifelong learning to sustain them in their everyday lives (Chan et al., 2019, Wong et al., 2020b).

This study was based on the integration of an IDC curriculum in English education to increase Chinese
students’ sustainable adaptive learning skills. Students were guided to reorganise, reshape, and reinforce
their learning habits until they could brainstorm, problem-solve, make hands-on inquiries and
extracurricular conversations using adaptive learning skills (Cox & Sanz, 2023), and then integrate them
based on their interest and create learning in the learning process in a blended setting.

With adaptive learning skills (Looi et al, 2023) students could generate a sense of fulfilment,
accomplishment, and personal development as a result of respect and affection. When learners adaptive
learning outcomes continue to strengthen their practical skills, they set greater goals for themselves, such
as public speaking or being a role model. The pursuit of their aspiration (Chen et al., 2020) in adaptive
learning helps their self-actualisation by assisting them to realise their potential and attain a feeling of
purpose and meaning in life.
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IMPLICATIONS OF THE STUDY

Chinese HEIs are recommended to improve students’ IDC-related adaptive learning skills (Chan et al.,
2018; Chan et al., 2019; Chen et al., 2020; Wong et al., 2020) to enable them to achieve a lifelong
educational goal. Sustainability research has begun to include digitalised lifetime learning in EFL and
similar fields (Papageorgiou et al., 2022). Apart from a blended setting, IDC courses designed with
appropriate teacher support have become significant means for young talents to acquire adaptive self-
learning skills in an environment that encourages them to continue to learn beyond the classroom (Silva et
al., 2018).

The HEI curriculum should be redesigned to include a focus on digital and multimodal literacy, with a
particular emphasis on the use of adaptive learning skills and authentic visual and audio resources to prove
the specific EFL learning outcome of sustainable education (Shemshack & Spector, 2021; Strekalova-
Hugheset al., 2021). The EFL curriculum should enable students to explore a common authentic adaptive
environment using adaptive learning skills, making it easy to find commonality and personalise it
immediately from multimodal texts (Begunova & Xu, 2021). It would also be useful for HEIs to make a
decision to include a self-assessment system in a digital curriculum (Vial, 2019). EFL teachers in Chinese
HEIs should base their English curriculum on the independent development of adaptive learning skills,
particularly in the analysis and evaluation of multimodal texts (Narvaez & Reyes, 2022). Therefore, the
curriculum should be redesigned to include activities that promote higher-order thinking (Godwin-Jones,
2019a), such as discussions and the creation of learning, and teachers should be professional supporters of
such learning creation until it becomes a habit for learners (Ismail, 2023; Ismail et al., 2022; Sulistyanto et
al., 2022).

Adaptive learning skills play a role in numerous domains, such as HEIs’ social psychology (Hernandez
et al., 2023), digital behavioural fields (Tang & Hew, 2022), skill enhancement in educational services
(Nantha, 2022) and individual self-help professional training (Mackett, 2022). Although the IDC theory has
been developed and broadened over time, it remains vital to explain humans’ universal behaviour and
thought patterns (Hashim et al., 2021). Also, IDC courses with appropriate teacher support have become
significant means for young talents to acquire adaptive (self-learning) skills in an environment that
encourages them to continue learning in a blended context (Muhria et al., 2022).

REFERENCES

Ahmad, K., & Khan, A.Q. (2021). The underlying reasons for the difficulties in use of the English articles
for EFL learners: An analysis based on the learners’ experiences. Eurasian Journal of Applied
Linguistics, 7(1), 420—434. https://doi.org/10.32601/ejal.911479

Ahmed, A., Amin, S.B., McCarthy, G., Khan, A.M., & Nepal, R. (2022). Is blended learning the future of
education? Students’ perspective using discrete choice experiment analysis. Journal of University
Teaching & Learning Practice, 19(3), 1-18. Retrieved from
https://ro.uow.edu.au/jutlp/vol19/iss3/06

Ali, FA.B.H., & Jali, M.Z. (2018). Human-Technology centric in cyber security maintenance for digital
transformation era. Journal of Physics: Conference Series, 1018(1), 1-12.
https://doi.org/6596/1018/1/012012

Almarshadi, A.N., Alenazi, S.N., Bidin, A., AbdulKarim, A., & Nasir, M.K. (2019). The application of M-
Learning in improving speaking skills among EFL learners. Researcher ID, 6(8), 1-16.
https://doi.org/10.5281/zenodo.3372503

Al-Rahmi, A.M., Al-Rahmi, W.M., Alturki, U., Aldraiweesh, A., Almutairy, S., & Al-Adwan, A.S. (2022).
Acceptance of mobile technologies and M-learning by university students: An empirical
investigation in higher education. Education and Information Technologies, 27(6), 7805-7826.
https://doi.org/10.1007/s10639-022-10934-8

106 Journal of Higher Education Theory and Practice Vol. 23(20) 2023



Ariffin, K., Abdul Halim, N., & Darus, N.A. (2021). Discovering students’ strategies in learning English
online. Asian Journal of University Education, 7(1), 261-268.
https://doi.org/10.24191/ajue.v17i1.12695

Athoillah, U. (2022). The use of mobile assisted language learning (MALL) in teaching students’ listening
and speaking skills. Jurnal Guru Dikmen dan Diksus, 5(1), 133—146.
https://doi.org/10.47239/jgdd.v511.351

Balyer, A., & Oz, O. (2018). Academicians’ views on digital transformation in Education. International
Online Journal of Education and Teaching, 5(4), 809—-830. Retrieved from
http://iojet.org/index.php/IOJET/article/view/441/295

Begunova, M., & Xu, Q. (2021). Developing research competence of teachers as a way of increasing
competitiveness of HEIs in Kazakhstan. Research Square, 4, 1-11.
https://doi.org/10.21203/rs.3.1s-165327/v1

Ben, Y.A., Dahmani, M., & Ragni, L. (2022). ICT use, digital skills and students’ academic performance:
Exploring the digital divide. Information, 13(3), 129—-148. https://doi.org/10.3390/info13030129

Bolsinova, M., Deonovic, B., Arieli-Attali, M., Settles, B., Hagiwara, M., & Maris, G. (2022).
Measurement of ability in adaptive learning and assessment systems when learners use on-
demand hints. Applied Psychological Measurement, 46(3), 219-235.
https://doi.org/10.1177/01466216221084208

Bourekkache, S., & Kazar, O. (2020). Mobile and adaptive learning application for English language
learning. International Journal of Information and Communication Technology Education, 16(2),
36-46. Retrieved from https://orcid.org/0000-0003-2038-6257

Bozkurt, A., & Sharma, R.C. (2022). Digital transformation and the way we (Mis) interpret technology.
Asian Journal of Distance Education, 17(1). https://doi.org/10.5281/zenod0.6362290

Brown, M., McCormack, M., Reeves, J., Brooks, D.C., & Grajek, S. (2020). 2020 EDUCAUSE horizon
report: Teaching and learning edition. EDUCAUSE. Retrieved from
https://library.educause.edu/resources/2020/3/2020-educause-horizon-report-teaching-and-
learning-edition

Buabeng-Andoh, C. (2021). Exploring university students’ intention to use mobile learning: A research
model approach. Education and Information Technologies, 26(1), 241-256.
https://doi.org/10.1007/s10639-020-10267-4

Burston, J., & Arispe, K. (2022). Experimental mobile assisted language learning research in SLA: Past,
present, and future. In N. Ziegler, & M. Gonzalez-Lloret (Eds.), The Routledge handbook of
second language acquisition and technology (pp. 326-340). Routledge.
https://doi.org/10.4324/9781351117586

Burston, J., & Giannakou, K. (2022). Mobile assisted language learning language learning outcomes: A
comprehensive meta-analysis 1994-2019. ReCALL, 34(2), 147-168.
https://doi.org/10.1017/S0958344021000240

Chatterjee, S. (2022). Computer assisted language learning (CALL) and mobile assisted language
learning (MALL); Hefty tools for workplace English training: An empirical study. /nternational
Journal of English Learning & Teaching Skills, 4(2), 1-7. https://doi.org/10.15864/ijelts.4212

Chen, W., Chan, T.W., Wong, L.H., Looi, C.K., Liao, C.C., Cheng, H.N., . . . Pi, Z. (2020). IDC Theory:
Habit and the habit loop. Research and Practice in Technology Enhanced Learning, 15(1), 1-19.
https://doi.org/10.1186/s41039-020-00127-7

Claussenius-Kalman, H., Hernandez, A.E., & Li, P. (2021). Expertise, ecosystem, and emergentism:
Dynamic developmental bilingualism. Brain and Language, 222, Article e105013.
https://doi.org/10.1016/j.bandl.2021.105013

Cox, J.C., & Sanz, C. (2023). Learning a new language in older age: Psycholinguistic and
crossdisciplinary approaches. In A. Godfroid, & H. Hopp (Eds.), The Routledge handbook of
second language acquisition and psycholinguistics (pp. 85-96). Routledge.
https://doi.org/10.4324/9781003018872-10

Journal of Higher Education Theory and Practice Vol. 23(20) 2023 107



Daniel, S.J. (2020). Education and the Covid-19 pandemic. Prospects, 49(1), 91-96.
https://doi.org/10.1007/s11125-020-09464-3.

Danielsen, T., & Valaker, S. (2021). Small state perspectives on learning, improvement, and
institutionalization: A case study. Res Militaris, 11(1), 1-26. Retrieved from
http://hdl.handle.net/20.500.12242/2916

Durall, E., Bauters, M., Hietala, I., Leinonen, T., & Kapros, E. (2019). Co-creation and co-design in
technology-enhanced learning: Innovating science learning outside the classroom. IxD&A, 42,
202-226. Retrieved from http://www.mifav.uniroma2.it/inevent/events/idea2010/doc/42_10.pdf

Dziuban, C., Moskal, P., Parker, L., Campbell, M., Howlin, C., & Johnson, C. (2018). Adaptive learning:
A stabilizing influence across disciplines and universities. Online Learning, 22(3), 7-39.
Retrieved from https://www.learntechlib.org/p/189552/

Fischer, G., Lundin, J., & Lindberg, O.J. (2023). The challenge for the digital age: Making learning a part
of life. The International Journal of Information and Learning Technology, 40(1), 1-16.
https://doi.org/10.1108/1JILT-04-2022-0079

Ghazali, F. (2022). Towards an optimal blended learning model during disrupted education periods.
Pegem Journal of Education and Instruction, 12(3), 97-105.
https://doi.org/10.47750/pegegog.12.03.11

Godwin-Jones, R. (2019a). In a world of SMART technology, why learn another language? Journal of
Educational Technology & Society, 22(2), 4—13. Retrieved from
https://creativecommons.org/licenses/by-nc-nd/3.0/

Godwin-Jones, R. (2019b). Riding the digital wilds: Learner autonomy and informal language learning.
Language Learning & Technology, 23(1), 8-25. https://doi.org/10.15804/tner.2021.64.2.12

Gumbheer, C.P., Khedo, K.K., & Bungaleea, A. (2022). Personalized and adaptive context-aware mobile
learning: Review, challenges and future directions. Education and Information Technologies,
27(6), 7491-7517. https://doi.org/10.1007/s10639-022-10942-8

Hall, J.K. (2019). The contributions of conversation analysis and interactional linguistics to a usage-based
understanding of language: Expanding the transdisciplinary framework. The Modern Language
Journal, 103, 80-94. http://doi.org/10.1111/modl.12535

Halomoan, M., Miftakh, F., & Ahmad, Y. B. (2022). Students’ perceptions toward video as media of
listening learning. Professional Journal of English Education, 5(4), 762—765.
https://doi.org/10.22460/project.v5i4.p762-765

Hashim, S., Masek, A., Mahthir, B.N.S.M., Rashid, A.H.A., & Nincarean, D. (2021). Association of
interest, attitude and learning habit in mathematics learning towards enhancing students’
achievement. Indonesian Journal of Science and Technology, 6(1), 113-122.
https://doi.org/10.17509/ijost.v6i1.31526

Hernandez, P.R., Ferguson, C.F., Pedersen, R., Richards-Babb, M., Quedado, K., & Shook, N.J. (2023).
Research apprenticeship training promotes faculty-student psychological similarity and high-
quality mentoring: A longitudinal quasi-experiment. Mentoring & Tutoring: Partnership in
Learning, 31(1), 1-21. https://doi.org/10.1080/13611267.2023.2164973

Hoi, V. N., & Mu, G. M. (2021). Perceived teacher support and students’ acceptance of mobile-assisted
language learning: Evidence from Vietnamese higher education context. British Journal of
Educational Technology, 52(2), 879-898. https://doi.org/10.1111/bjet.13044

Hu, X., & McGeown, S. (2020). Exploring the relationship between foreign language motivation and
achievement among primary school students learning English in China. System, 89, Article
€102199. https://doi.org/10.1016/j.system.2020.102199

Ichsan, 1.Z., Sigit, D.V., Miarsyah, M., Ali, A., Arif, W.P., & Prayitno, T.A. (2019). HOTS-AEP: Higher
order thinking skills from elementary to master students in environmental learning. Furopean
Journal of Educational Research, 8(4), 935-942. https://doi.ord/10.12973/eu-jer.8.4.935

Ismail, H. (2023). Student need analysis of problem-based learning model with blended learning in EFL
academic reading. International Journal of English Language and Literature Studies, 12(1), 1-
16. https://doi.org/10.55493/5019.v12i1.4698

108 Journal of Higher Education Theory and Practice Vol. 23(20) 2023



Ismail, S., Maasum, T.N.R.T.M., & Ahmad, N. (2022). Problem based cooperative learning and its
potential in enhancing language learners’ Higher order thinking skills (HOTS). FRASA: English
Education and Literature Journal, 3(1), 50-63. https://doi.org/10.47701/frasa.v3i1.2178

Iyer, L.S., Bharadwaj, S., Shetty, S.H., Verma, V., & Devanathan, M. (2022). Advancing equity in digital
classrooms: A personalized learning framework for higher education institutions. In J.
Amaghouss, C.K. Heng, M. Kalogiannakis, S. Papadakis, K. Teoh, A. Yeh, & A. M.F. Yousef
(Eds.), Socioeconomic inclusion during an era of online education (pp. 225-245). 1GI Global.
https://doi.org/10.4018/978-1-6684-4364-4.ch011

Katsumata, M. (2021). Design considerations for a multiple smart-device-based personalized learning
environment. Advances in Intelligent Systems Research and Innovation, 379, 173—184.
https://doi.org/10.1007/978-3-030-78124-8 8

Kefalaki, M., Nevradakis, M., & Li, Q. (2021). Cross-cultural effects of Covid-19 on higher education
learning and teaching practice: A case study from Greece. Journal of University Teaching &
Learning Practice, 18(5), 1-17. https://doi.org/10.14453/jutlp.v18i5.5

Kem, D. (2022). Personalised and adaptive learning: Emerging learning platforms in the era of digital and
smart Learning. International Journal of Social Science and Human Research, 5(2), 385-391.
https://doi.org/10.47191/ijsshr/v5-i2-02

Kukulska-Hulme, A., & Viberg, O. (2018). Mobile collaborative language learning: State of the art.
British Journal of Educational Technology, 49(2), 207-218. https://doi.org/10.1111/bjet.12580

Latifah, L., Susilowati, N., Ardiansah, M.N., Tusyanah, T., & Abdullah, M.S. (2022). Social media
networking and knowledge sharing in increasing innovation and msme’s growth: Based on the
theory of communication visibility. Ekuilibrium: Jurnal llmiah Bidang llmu Ekonomi, 17(2),
122-138. https://doi.org/10.24269/ekuilibrium.v17i2.5329

Lestari, Z. W., & Syafryadin, S. (2022). The effectiveness of Jigsaw method and CIRC method on
enhancing students’ high order thinking skills with different self-efficacy levels through blended
learning. Journal of Innovation in Educational and Cultural Research, 3(2), 185-199. Retrieved
from http://jiecr.org/index.php/jiecr/article/view/92

Li, P, & Lan, Y.J. (2022). Digital language learning (DLL): Insights from behavior, cognition, and the
brain. Bilingualism: Language and Cognition, 25(3), 361-378.
https://doi.org/10.1017/S1366728921000353

Li-Hong, C. (2019). On the application of learner-centered instruction in the English pre-service teacher
training: A case from higher education in China. People: International Journal of Social Sciences,
5(5), 93-102. https://doi.org/10.20319/pijss.2019.52.93102

Liu, Y., Gupta, A., Abbeel, P., & Levine, S. (2018, May 21-25). Imitation from observation: Learning to
imitate behaviors from raw video via context translation [Paper presentation]. 2018 IEEE
International Conference on Robotics and Automation (ICRA), Brisbane, Australia. Retrieved
from https://eecs.berkeley.edu/Pubs/TechRpts/2018/EECS-2018-37.html

Looi, C.K., Wong, S.L., Kong, S.C., Chan, T.W., Shih, J.L., Chang, B., . . . Liao, C.C. (2023). Interest-
driven creator theory: Case study of embodiment in an experimental school in Taiwan. Research
and Practice in Technology Enhanced Learning, 18, 1-34.
https://doi.org/10.58459/rptel.2023.18023

Lu, K., Yang, H.H., Shi, Y., & Wang, X. (2021). Examining the key influencing factors on college
students’ higher order thinking skills in the smart classroom environment. /nternational Journal
of Educational Technology in Higher Education, 18(1), 1-13. https://doi.org/10.1186/s41239-
020-00238-7

Mackett, R.L. (2022). Gender, mental health and travel. Transportation, 49(6), 1891-1920.
https://doi.org/10.1007/s11116-021-10231-2

Madbouly, A., Gupta, V., & Soundarajan, S.R.G. (2020). The impact of knowledge management on the
HEIs’ innovation performance: An analytical study of Omani HEIs. Novyi Mir Journal, 5(11),
124-143. Retrieved from https://novyimir.net/gallery/nmrj 202649/20f.pdf

Journal of Higher Education Theory and Practice Vol. 23(20) 2023 109



Mahdi, H.S., & Al-Khateeb, A.A. (2019). The effectiveness of computer-assisted pronunciation training:
A meta-analysis. Review of Education, 7(3), 733-753. https://doi.org/10.1002/rev3.3165

Marsden, E., & Torgerson, C.J. (2012). Single group, pre- and post-test research designs: Some
methodological concerns. Oxford Review of Education, 38(5), 583—616.
https://doi.org/10.1080/03054985.2012.731208

Metruk, R. (2020). EFL learners’ perspectives on the use of smartphones in Higher Education settings in
Slovakia. Electronic Journal of E-learning, 18(6), 537-549.
https://doi.org/10.34190/JEL.18.6.006

Midgley, C., Kaplan, A., Middleton, M., Maehr, M.L., Urdan, T., Anderman, L.H., . . . Roeser, R. (1998).
Patterns of adaptive learning scales (PALS) [Database record]. APA PsycTests.
https://doi.org/10.1037/t19870-000

Misra, S. (2012). Randomized double blind placebo control studies, the “Gold Standard” in intervention
based studies. Indian Journal of Sexually Transmitted Diseases and AIDS, 33(2), 131-134.
https://doi.org/10.4103/0253-7184.102130

Mubhria, L., Supriatna, N., & Nurfirdaus, N. (2023). Students’ challenges of blended learning model in
higher education. Journal Corner of Education, Linguistics, and Literature, 2(3), 223-233.
https://doi.org/10.54012/jcell.v2i3.123

Mulyadi, D., Aimah, S., Arifani, Y., & Singh, C. (2022). Boosting English leaners’ listening
comprehension through a developed mobile learning application: Effectiveness and practicality.
Applied Research on English Language, 11(3), 37-56.
https://doi.org/10.22108/ARE.2022.130726.1785

Nantha Tang, Y., & Hew, K.F. (2022). Effects of using mobile instant messaging on student behavioral,
emotional, and cognitive engagement: A quasi-experimental study. International Journal of
Educational Technology in Higher Education, 19, 1-22. https://doi.org/10.1186/s41239-021-
00306-6

Narvaez, O.M., & Reyes, C. (2022). English teachers’ perceptions of higher order thinking skills. CIEX
Journal, (14), 19-33. Retrieved from https://journal.ciex.edu.mx/index.php/cJ/article/view/135

National Committee for Foreign Language Teaching (NACENGLISHT). (2020). Guidance on the
organisation and management of online teaching in ordinary colleges and universities during the
period of epidemic Prevention and Control [Policy brief]. The Ministry of Education. Retrieved
from https://www.moe.gov.cn/srcsite/A08/s7056/202002/t20200205 418138.html

Nielit, S.G., & Thanuskodi, S. (2020). E-discovery components of E-teaching and M-learning: An
overview. In M. Khosrow-Pour (Ed.), Mobile Devices in Education: Breakthroughs in Research
and Practice (pp. 928-936). IGI Global. https://doi.org/10.4018/978-1-7998-1757-4.ch053

Okoye, F. (2022). Pedagogical relations in higher education institutions (HEIs) in developing nations:
The class-size challenges. GNOSI: An Interdisciplinary Journal of Human Theory and Praxis,
5(2), 70-83. Retrieved from http://gnosijournal.com/index.php/gnosi/article/view/193

Orji, C.T., Anaele, E.A.O., Olelewe, C.J., Kanu, C.C., & Chukwuone, C.A. (2021). A critical view on
blended learning improvement strategies in post-Covid 19. IETE Journal of Education, 62(2),
80-88. https://doi.org/10.1080/09747338.2021.1967206

Otobo, A.O.A., & Watila, M.M. (2020). Mediacology: A model to information reception and knowledge
creation learning. /OSR Journal of Humanities and Social Science, 25(12), 21-26.
https://doi.org/10.9790/0837-2512112126

Pachuashvili, N., & Khabeishvili, G.A. (2022). Learner-centered approach to developing transferable skill
learning activities in higher education institutions (HEIS). IRCEELT-2022, 65, 187-195.
Retrieved from https://www.researchgate.net/profile/Nato-
Pachuashvili/publication/360223126.pdf

Panagiotidis, P. (2022). Blockchain in education-the case of language learning. European Journal of
Education, 5(1), 66-82. https://doi.org/10.26417/443gjm8&3

110 Journal of Higher Education Theory and Practice Vol. 23(20) 2023



Papageorgiou, S., Wu, S., Hsieh, C., Tannenbaum, R.J., & Cheng, M. (2022). i 5 M 57 5 2 e /145
TR T Lo E SRR 1R (CSE) i [A study on the alignment of English test
scores with local proficiency levels: The example of the Chinese scale of English proficiency
(CSE)]. Chinese/English Journal of Educational Measurement and Evaluation, 3(1), 18-33.
Retrieved from https://www.ce-jeme.org/journal/vol3/iss1/2

Pelletier, K., Brown, M., Brooks, D. C., McCormack, M., Reeves, J., Arbino, N., . . . Mondelli, V. (2021).
2021 EDUCAUSE Horizon Report Teaching and Learning Edition. EDUCAUSE. Retrieved from
https://library.educause.edu/-/media/files/library/2021/4/202 1hrteachinglearning.pdf

Plass, J.L., & Pawar, S. (2020). Toward a taxonomy of adaptivity for learning. Journal of Research on
Technology in Education, 52(3), 275-300. https://doi.org/10.1080/15391523.2020.1719943

Rahmawati, F. (2022). Investigating EFL teachers’ approaches to meaningful learning in blended-learning
listening and speaking courses. Indonesian EFL Journal, 8(1), 91-104.
https://doi.org/10.25134/ieflj.v8i1.5602

Rajendran, T., & Yunus, M.M. (2021). A systematic literature review on the use of mobile assisted
language learning (MALL) for Enhancing speaking skills among ESL and EFL learners.
International Journal of Academic Research in Progressive Education and Development, 10(1),
586—609. http://doi.org/10.6007/IJARPED/v10-11/8939

Roschelle, J., & Burke, Q. (2019). Commentary on Interest-driven creator theory: A US perspective on
fostering interest, creativity, and habit in school. Research and Practice in Technology Enhanced
Learning, 14(1), 1-8. https://doi.org/10.1186/s41039-019-0107-2

Ross, D.A. (2020). Creating a “quarantine curriculum” to enhance teaching and learning during the
COVID-19 pandemic. Academic Medicine, 95(8), 1125-1126.
https://doi.org/10.10972FACM.0000000000003424

Shemshack, A., & Spector, J.M. (2021). A comprehensive analysis of personalized learning components.
Journal of Computers in Education, 8(4), 485-503. https://doi.org/10.1007/s40692-021-00188-7

Silva, R., Rodrigues, R., & Leal, C. (2018). Academic motivation scale: Development, application and
validation for Portuguese accounting and marketing undergraduate students. International
Journal of Business and Management, 13(11), 1-16. https://doi.org/10.5539/ijbm.v13n11p1

Smervik, K.K., & Vespestad, M.K. (2020). Bridging marketing and higher education: Resource
integration, co-creation and student learning. Journal of Marketing for Higher Education, 30(2),
256-270. https://doi.org/10.1080/08841241.2020.1728465

Strekalova-Hughes, E., Nash, K.T., Schmer, B., & Caldwell, K. (2021). Meeting the needs of all
cultureless learners: Culture discourse and quality assumptions in personalized learning research.
Review of Research in Education, 45(1), 372—407. https://doi.org/10.3102/0091732X20985081

Sulistyanto, H., Anif, S., Sutama, S., Narimo, S., Sutopo, A., Haq, M.I., & Nasir, G.A. (2022). Education
application testing perspective to empower students’ higher order thinking skills related to the
concept of adaptive learning media. Indonesian Journal on Learning and Advanced Education,
4(3), 257-271. https://doi.org/10.23917/ijolae.v4i3.19432

Tawafak, R.M., Romli, A., Malik, S.I., Shakir, M., & Alfarsi, G.M. (2019). A systematic review of
personalized learning: Comparison between E-learning and learning by coursework program in
Oman. International Journal of Emerging Technologies in Learning (Online), 14(9), 93—104.
https://doi.org/10.3991/ijet.v14i109.10421

Tonekaboni, A.M. (2019, December 6). Effects of mobile assisted language learning (MALL) on speaking
proficiency (A case of learn English daily mobile app) [Paper presentation]. The 2nd International
Conference on Advanced Research in Humanities and Art, Venice, Italy.
http://doi.org/10.6007/IJARPED/v10-11/8939

Torabi, F., Warnell, G., & Stone, P. (2019). Recent advances in imitation learning from observation. ArXiv
Preprint ArXiv, 1905, Article €13566. https://doi.org/10.48550/arXiv.1905.13566

Vial, G. (2019). Understanding digital transformation: A review and a research agenda. The Journal of
Strategic Information Systems, 28(2), 118—144. https://doi.org/10.1016/j.jsis.2019.01.003

Journal of Higher Education Theory and Practice Vol. 23(20) 2023 111



Walkington, C., & Bernacki, M.L. (2020). Appraising research on personalized learning: Definitions,
theoretical alignment, advancements, and future directions. Journal of Research on Technology in
Education, 52(3), 235-252. https://doi.org/10.1080/15391523.2020.1747757
Wong, L.H., Chan, T.W., Chen, W., Looi, C.K., Chen, Z.H., Liao, C.C.Y., ... Wong, S.L. (2020a). IDC
theory: Interest and the interest loop. Research and Practice in Technology Enhanced Learning,
15(1), 1-16. https://doi.org/1-16. 10.1186/s41039-020-0123-2
Wong, S.L., Khambari, M.N.M., Wong, S.L., Voon, X.P., & Wong, L.H. (2020b). Igniting student interest
towards educational technology through interest driven creator theory: A case study at Universiti
Putra Malaysia. In H.-J. So, M.M. Rodrigo, J. Mason, & A. Mitrovic (Eds.), Proceedings of the
28th International Conference on Computers in Education 2020 (Vol. 2, pp. 279-285). Asia-
Pacific Society for Computers in Education. Retrieved from
https://apsce.net/icce/icce2020/proceedings/W1-13/W7/ICCE2020-Proceedings-Vol2-W7_1.pdf
Xu, J., & Qiu, X. (2023). Study abroad experiences count: Motivational profile of EFL listeners and its
impact on top-down and bottom-up processing. Applied Linguistics Review, 14(1), 145-172.
https://doi.org/10.1515/applirev-2020-0037
Yang, S. (2022). A digital future of diversity, connectivity, and sustainability: Critical review of MALL in
CSL/CFL education (2013-2021). Applying Mobile Technologies to Chinese Language Learning,
67, 87-110. https://doi.org/10.4018/978-1-7998-4876-9.ch003
Yuliati, S.R., & Lestari, I. (2018). Higher-order thinking skills (HOTS) analysis of students in solving
hots question in higher education. Perspektif limu Pendidikan, 32(2), 181-188.
https://doi.org/10.21009/P1P.322.10
Zhang, L., Carter, Jr., R.A., Basham, J.D., & Yang, S. (2022). Integrating instructional designs of
personalized learning through the lens of universal design for learning. Journal of Computer
Assisted Learning, 38(6), 1639—-1656. https://doi.org/10.1111/jcal.12725
Zheng, L. (2021). Foster learning interest based on the interest-driven creation theory in stem activities: A
case study. In Data-Driven Design for Computer-Supported Collaborative Learning (pp. 61-74).
Springer, Singapore. https://doi.org/10.1007/978-981-16-1718-8 5

Zhou, G., & Luo, S. (2018). Higher education input, technological innovation, and economic growth in
China. Sustainability, 10(8), 241-255. https://doi.org/10.3390/su10082615

Zhou, Y., & Wang, J. (2019). Goal orientation, learning strategies, and academic performance in adult
distance learning. Social Behavior and Personality: An international journal, 47(7), 1-20.
https://doi.org/10.2224/sbp.8195

112 Journal of Higher Education Theory and Practice Vol. 23(20) 2023





