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Abstract. Online teaching has become prevalent nowadays. The effectiveness of online
learning is the focus of teachers’ attention in content design and curriculum quality moni-
toring. Drawing from Self-determination theory, from the perspective of students’ identi-
fication regulatory motivation and personality of openness to experience, this paper dis-
cusses how curriculum content adaptability design affects students’ learning willingness
and capability. Through the longitudinal investigation of 93 students’ learning in a course
throughout the semester, the empirical results show that the content adaptability design of
the course has a positive impact on students’ learning performance, and students’ identifi-
cation regulatory motivation mediates the relationship. Furthermore, students’ openness to
experience strengthens the relationship between content adaptability design and identifi-
cation regulatory motivation. This study aims to provide ideas for improving students’
online learning effectiveness.

Keywords: Course adaptability design; Learning performance; Openness to experience;
Identification regulatory motivation

1 Introduction

The development of digital technology has improved online teaching. Integrating online and
offline learning offers one effective panacea for universities to cope with unexpected crises, and
focus on long-term development. With the enrichment and in-depth development of educational
resources of online learning platforms such as Massive Open Online Courses (MOOC), the im-
portance of online learning in universities has increased. Growing attention has been paid to
exploring how to enhance students’ online learning performance. Despite students’ reading and
retrospective behaviors [1], the proper utilization of social media [2], and information literacy
[3], extant research has suggested that instructors’ engagement, interactions with students [4],
teaching approach [5] and teaching mode [1] play crucial roles in student learning outcomes.
However, it is also worth noting that it has been acknowledged for a long time that increased
teacher input does not necessarily improve students’ learning performance. Drawing from Self-
determination Theory (hereafter referred to as “SDT”), when students perceive they have au-
tonomy during online learning, or they can engage in online learning in a discretional manner,
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they will perceive the online course as self-determining and will be more motivated, and gener-
ate more willingness to learn, which would result in higher learning performance [6-7]. Notably,
among various approaches to empower students with learning discretion, deliberate course de-
sign could leverage online learning outcomes. Albeit the accumulative research findings,
knowledge is limited regarding how to facilitate students’ learning performance from the per-
spective of course content.

This paper focuses on online course content adaptability design. It derived from the media rich-
ness theory and refers to the “degree to which users think a message can be adapted to other
formats” [8] (p.726). It indicates that the design of course content could adapt to different mo-
dalities of instruction, mediums of instruction, or different purposes of instruction. Accordingly,
the presentation of course content largely affects students’ learning outcomes [9]. In this vein,
we highlight that instructors could consider devoting more effort to conducting content adapta-
bility design to enhance students’ learning experiences [10].

Drawing from SDT, from the perspective of online course content adaptability design, this study
aims to provide a possible pathway for instructors to expedite students’ learning performance
and further delineate how and when the relationship occurs.

2 Theory and Hypothesis

2.1  Online Course Content Adaptability Design and Identification Regulatory
Motivation

According to SDT, identification regulatory motivation indicates that students identify and ac-
cept the value and importance of learning and can carry out autonomous learning behaviors
without being asked to do so by others [6-7]. This study implies that course content adaptability
design can promote students’ identification regulatory motivation. on the one hand, the course
content adaptability is designed to make the presentation of the teaching content more natural,
bring students a better learning experience, enhance their sense of identification with learning,
and further stimulate their motivation of identification regulation. On the other hand, since stu-
dents have different learning styles and cognitive abilities, they generate different levels of ad-
aptation to different instructional media [4]. Course content adaptability allows instructors to
deliver the learning materials in more ways; learners can choose their preferred learning medium
according to their learning style, and can also choose their preferred learning methods, such as
when and how they submit assignments. Thus, the adaptability of the course content is designed
to give students a full choice in the learning process, fully satisfying their internal need for
autonomy and further motivating them to identify with the regulation [6-7]. Thus, we propose
the following:

Hypothesis 1: Online course content adaptability design positively relates to students’ identifi-
cation regulatory motivation.

2.2 Identification Regulatory Motivation and Learning Performance

Identification regulatory motivation facilitates persistence in uninteresting but important activ-
ities [6-7]. Therefore, students with such motivation are more likely to persist during learning
because they have recognized its value for themselves [6-7], which in turn facilitate better



memory and learning ability, more creative problem-solving capabilities, and thus results in
better learning outcomes. In addition, previous research has demonstrated that identification
regulatory motivation is positively related to student’s academic performance [6], providing
evidence supporting our tenet. Therefore, this study proposes that:

Hypothesis 2: Students’ identification regulatory motivation is positively related to their learn-
ing performance.

Generally speaking, by enriching teaching media and beefing up content display, the online
course content adaptability design provides students with more learning autonomy and discre-
tion and creates better learning experiences by enriching teaching media. Thus, it promotes stu-
dents’ identification regulatory motivation and further induces their learning performance.
Therefore, we propose that:

Hypothesis 3: Students’ identification regulatory motivation mediates the relationship between
online course content adaptability design and learning outcomes.

2.3  The Moderating Role of Openness to Experience

Openness to experience features a student with creativity, optimism, an exploratory attitude, and
sensitivity to arts [11]. This study propels students’ openness to experience enhances their iden-
tification regulatory motivation stimulated by content adaptability design. When students’ open-
ness to experience is high, they are more eager and receptive to new things [12]. They are more
inclined to generate high learning willingness during the online course, and long to gain
knowledge [13]. High-openness-to-experience students tend to face online learning with a more
positive attitude, are less prone to be avoidance-oriented regarding academic motivation, and
engender more meaning during online learning [14]. All these, in turn promote higher identifi-
cation regulatory motivation.

In contrast, when students are less open to experience, since the less exposed online learning
adaptation itself faces more limitations compared to traditional offline learning, so even if the
course content adaptability is enhanced, students cannot fully appreciate the value that content
adaptability brings to them, weakening the effect of content adaptation on identification regula-
tory motivation.

In addition, students have distinct and specific needs for autonomy and competence. Even em-
bedded within the same environment, due to different levels of openness to experience, the
higher ones would generate more satisfaction if online course content adaptability is high [14],
which would, in turn facilitates identification regulatory motivation. We therefore propose:

Hypothesis 4: Students’ openness to experience strengthens the relationship between online
course content adaptability design and identification regulatory motivation, such that the rela-
tionship is stronger when openness to experience is higher.

Figure 1 depicts the theoretical model.



Openness to
experience

Online course content Identification Learning
adaptability design regulatory motivation performance

Fig. 1. Theoretical Model

3 Method

3.1  Sample

To minimize the effect of common method variance [15], a three-wave study (Time 1, Time 2
and Time 3) was designed. The data was collected in an online course “Enterprise Crisis Man-
agement” at a university located in Beijing, China. According to the roster, 102 students enrolled
in the course. We invited all 102 students to participate in our online survey. At the beginning
of the semester (Time 1), students were asked to self-evaluate their perceived level, of course,
content adaptability, openness to experience, and demographic information. At the semester’s
midterm, six weeks after Time 1, at Time 2, students were invited to report their level identifi-
cation regulatory motivation. Then, At the end of the semester (Time 3), all students were asked
to evaluate their learning performance during the whole course.

To eliminate students’ concerns, before conducting the research, we promised anonymity and
voluntariness are guaranteed, their answers would be used for research purposes only. There
would not be “right” or “wrong” in their answers; participants could withdraw at any time. The
students were asked to generate a six-digit code only known to themselves. By the end of each
survey (i.e., Time 1, 2 and 3), the participants were invited to fill in the six-digit code, which
enables us to match the three-wave data.

For each data collection wave, we sent online survey links to all 102 students enrolled in the
course through the Wechat group. At Time 1, 99 students participated in the survey. At Time 2,
a total of 96 students completed surveys. At Time 3, we gained 94 responses. After data clean-
ing, we obtained 93 valid and matched data with a valid response rate of 91.2%. Among the 93
participants, 36 were male and 57 were female.

3.2 Measurements

We presented all survey items in Chinese. Since all the scales were originally developed in
English, we followed translation/back-translation procedures to ensure participants’ proper un-
derstanding of the items. All measures were rated on a seven-point Likert scale (1 = strongly
disagree, to 7 = strongly agree).

Online Course Content adaptability. We utilized the corresponding subscale from the Capabili-
ties of Media Richness Scale [8] to measure online course content adaptability. A sample item
included “The original curriculum material can be presented in different viewing modes.”
Cronbach’s alpha (o)) was 0.83.



Identification regulatory motivation. Identification regulatory motivation was measured using
the subscale from the Self-Regulation Questionnaire (SRQ) developed by Ryan and Connell
[16]. It consists of five items. Sample items included “Because I want to learn new things” and
“Because I want to understand the subject”. (o = 0.74).

Openness to experience. We invited students to report their openness to experience level using
the scale developed by Costa and Mccrae [17], consisting of five items. A sample item included
“I enjoy learning about new ideas.” (a = 0.76).

Learning performance. We adapted Tsui and colleagues’ [18] 11-item core task performance
scale to measure students’ learning performance, as learning could be regarded as students’
“core task.” A sample item included “The duration of my learning time is higher than the aver-
age of my classmates.” (o = 0.94).

Control variables. Gender, age, and major were included as control variables to diminish their
effects on our proposed relationships.

4 Results

4.1  Confirmatory Factor Analysis

We conducted confirmatory factor analyses (CFA) and examined the distinctiveness of the four
focal variables. Due to the ratio of the sample size to the total number of items would influence
the overall model fit, to reduce the number of parameters that need estimating and improve
model fit [19], we parceled each focal variable into three items using the item-to-construct-
balance approach. As shown in Table 1, the four-factor measurement model (y*/df = 1.54,
RMSEA = 0.08, TLI = 0.94, SRMR = 0.07, CFI = 0.96) showed a better fit than the other
alternative models, indicating the four focal variables are empirically distinct.

Since all the data were self-reported by students, common method bias potentially contaminates
the results. Therefore, we conducted Harman’s single-factor test [15]. The one-factor model has
a much poorer fit than the hypothesized four-factor model (y*/df = 6.27, RMSEA = 0.24, TLI =
0.41, SRMR = 0.22, CFI = 0.52). In addition, the exploratory factor analysis showed the first
factor accounts for 32.63% of the variance, which is lower than the threshold of 50%, indicating
that our results have not been impacted largely by common method bias.

Table 1. Results of Confirmatory Factor Analysis

Models X df Y/df AP RMSEA TLI SRMR CFI
Four-factor model:
Hypothesized four-factor model 73.73 48 1.54 — 0.08 0.94 0.07 0.96

Three-factor model:

Combine identification regulatory moti-

. . 108.57 51 2.13  34.84 0.11 0.87 0.09 0.90
vation and openness to experience

Combine course content adaptability de-

- - 13224 51 259 5851 0.13 0.82 0.12 0.86
sign and openness to experience



Combine identification regulatory moti-

. . 166.53 51 327 92.8 0.16 0.75 0.15 0.81
vation and learning performance

Two-factor model.:

Combine identification regulatory moti-
vation, openness to experience and iden-  191.54 53  3.61 117.81 0.17 0.71 0.12 0.77
tification regulatory motivation

Combine course content adaptability de-
sign and openness to experience, and
combine identification regulatory moti-
vation and learning performance

21422 53  4.04 14049 0.18 0.66 0.18 0.73

Single-factor model:
Combine all variables 33850 54 627 264.77 0.24 0.41 0.22 0.52
Note. A2 was compared with the hypothesized four-factor model.

4.2  Preliminary Analyses

The descriptive and bivariate correlation analysis in Table 2 indicates that content adaptability
design was positively related to identification regulatory motivation (» = 0.32, p < 0.01), and
identification regulatory motivation was positively related to learning performance (» = 0.35, p
< 0.01). These provide initial support for our hypotheses.

Table 2. Means, Standard Deviations, Correlations, and Reliabilities.

Variables Mean  SD 1 2 3 4 5 6 7
1. Gender - 0.49 -
2. Age - 1.08 -0.23" -
3. Major -- 0.52 -0.16 -0.15 --

4. Course content adaptability ~ 6.00  0.76 021" -0.14 -0.14 (0.83)

> ldentification regulatory 537 g4 010 012 004 032 (0.74)

motivation
6. Openness to experience 561 082 -0.02 -008 002 028 046" (0.76)
7. Learning performance 458 096 -0.15 -0.01 -0.11 004 035" 021" (0.94)

Notes. N = 93. SD = standard deviation. Cronbach’s alphas are shown in parentheses along the diagonal.
For gender, man = 1, woman = 2; for major, business administration = 1, international Economics and
Trade = 2, and Information Management = 3. Age was measured in years. * p < 0.05, ** p <0.01.

4.3  Hypothesis testing

Table 3 indicates regression results for hypotheses testing. Models 1-3 take identification regu-
latory motivation as the dependent variable. In Model 1, only control variables (gender, age,
and major) are added for regression. In Model 2, we further regress course content adaptability
design based on Model 1. The results show that the association between course content adapta-
bility design and identification regulatory motivation was positive and significant (f = 0.34, p
< 0.01, Model 2). Thus, Hypothesis 1 is supported.



Models 4-6 take learning performance as the dependent variable. In Model 4, only control var-
iables (gender, age, and major) are added for regression. In Model 5, we further regress identi-
fication regulatory motivation based on Model 4. The results show a positive and significant
association between identification regulatory motivation and learning performance (5 = 0.42, p
< 0.01, Model 5). Thus, Hypothesis 2 is supported.

To test the mediating effect of identification regulatory motivation, we first regress both course
content adaptability and identification regulatory motivation in Model 6. The results show a
significant relationship between identification regulatory motivation and learning performance
(B=10.44, p <0.01, Model 6). In contrast, the relationship between course content adaptability
and learning performance is no longer significant (§ = -0.08, p > 0.05, Model 6). In addition,
we tested the mediation effect with the Macro in SPSS PROCESS [20] to generate 95% confi-
dence interval [CI] with 5,000 times bootstrapping. The result shows that the indirect effect of
course content adaptability on learning performance through identification regulatory motiva-
tion is 0.15 and significant (95% CI = [0.03,0.31], not including zero). Thus, Hypothesis 3 re-
ceives support.

Following the suggestions of Aiken and West [21], to eliminate the problem of multicollinearity,
we centered the independent variable and the moderator, and produced their interaction term to
test the moderation effect in Hypothesis 4. In Model 3, we regress the centered course content
adaptability design, centered openness to experience, and their interaction term on identification
regulatory motivation. Results show that the coefficient of the interaction term is positive and
significant, indicating (f = 0.22, p < 0.05), indicating the moderator role of openness to experi-
ence. Further, to better interpret the results, we plot the interaction pattern in Figure 2. hypoth-
esis 4 receives support.

Table 3. Regression Results

Identification Regulatory Learning Performance

Variables Motivation
Model Model  Model Model  Model Model
1 2 3 4 5 6

Constants 7.02 445 2.23 6.95 4.04 4.47
Control variables
Gender 0.12 0.03 0.10 -0.37 -0.42° -0.40
Age -0.09 -0.06 -0.05 -0.07 -0.25 -0.04
Major -0.08 -0.01 -0.05 -0.28 -0.03 -0.26
Main effect
Course content adaptability design 0.34™  0.25" -0.08
Identification regulatory motivation 0.42™ 0.44™
Openness to experience 0.44™
Moderating effect
Course content adaptability design x .
Openness to experience 0.22
R -0.01 0.07 0.24 0.01 0.14 0.13
F 0.67 2.68 5.83 1.39 4.64 3.74

Notes. N =93. * p <0.05, ** p <0.01.
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Fig. 2. Moderating Effect of Openness to Experience on the Relation of Course Content Adaptability De-
sign with Identification Regulatory Motivation

5 Discussion

5.1  Research Findings

Drawing from SDT, this study posits and proves the mediating role of identification regulatory
motivation in the relationship between course content adaptability design and student learning
outcomes. The online course content adaptability design enables the presentation of teaching
content to be more natural and thus reinforces students’ learning motivation. Meanwhile, the
adaptability design of online course content facilitates the instructor’s multi-media teaching. It
satisfies different students’ learning styles, thus inspiring students’ identification regulatory mo-
tivation, realizing the importance of learning, and further promoting them to take learning initi-
atives.

Also, this paper found that openness to experience enhances the relationship between online
course content adaptability design and identification regulatory motivation. Specifically, the
higher the students’ openness to experience, the stronger the positive relationship. Such finding
echoes extant evidence suggesting the predicting role of openness to experience in students’
intrinsic motivation to learn English [22]. We believe the exploration of boundary conditions
provides us with a more nuanced understanding of how to promote students’ learning perfor-
mance by modifying online course design.

5.2 Theoretical Contribution

Existing studies tend to differentiate learning motivation into controlled and autonomous moti-
vation [7, 23], and only exceptional studies have paid attention to identification regulatory mo-
tivation and examined its impact on students’ leisure-time physical activity in physical educa-
tion [24]. Notably, due to the differences between extrinsic, introjected, identified regulation
and intrinsic motivation and their distinct effects on individuals [6-7], it is important to zoom in



on how sheer identification regulatory motivation exerts influence. Thus, this study validates
the underlying mechanism of identification regulatory motivation, which sheds light upon in-
depth future research on the role of identification regulatory motivation.

Recent research has concentrated on the influence of environmental factors on teaching mode
[25], teaching video presentation [26, 27], course design [28] and internal factors of learner
characteristics, learning strategies, the social presence of learners [9], on students’ learning per-
formance. From a student-instructor interactive perspective, this study explores the influence of
content adaptability from media richness to broaden the antecedents of learning performance.

5.3  Educational Implication

Design the teaching content adapted to online teaching and give full play to the advantages of
online teaching. The role of instructors is changing from content performers to content devel-
opers [28], while the conversion of online and offline teaching lies not only in the transfer of
platforms but more importantly, in the matching and fitting of content and teaching formats.
Instructors should give full play to the advantages of online teaching, share learning resources,
distinguish between self-study content and key teaching content, and provide students with in-
tegrated information resources. At the same time, instructors should also pay special attention
to the limitations of online teaching and make appropriate trade-offs for content with special
environmental requirements. For example, there are inherent challenges in delivering practical
courses online, and if instructors only utilize audio, traditional slide, or lectures, students may
need help understanding. In addition, instructors cannot keep track of student’s mastery of
knowledge, resulting in students gradually losing interest. In this regard, instructors should pay
more attention, make adjustments, and integrate high-quality online resources to address this
issue.

Improve the functional design of online teaching platform and provide technical support for
instructors. Since different media teaching methods reflect different levels of content adaptabil-
ity [8], to improve the adaptability, of course, content design, digital technology supporters
should improve the development of teaching platforms. For example, integrating simple infor-
mation aggregation technology with teaching, meeting the needs of different learners by the
method of presentation adaptation [29] and improving the level of content adaptability presen-
tation could lay the foundation for the adaptability design of course content. In addition, instruc-
tors should pay more attention to the multi-modality presentation of content when designing
content, try to avoid relying on a single media for teaching content, and provide as many learn-
ing styles as possible to accommodate different students’ preferences for different presentation
methods, and in turn enhance students’ identification regulatory motivation and learning out-
comes. In terms of content presentation, instructors allow students to choose specific methods
according to their own learning styles and preferences, such as in additional explanations, pre-
requisite knowledge explanations, and adding explanatory variants, and appropriately increase
the ways of content presentation, such as slides or video, that is, to provide more learning op-
tions for students and thus enhance the learning performance of each student.

Mastering flexible teaching techniques to enhance students’ identification regulatory motiva-
tion. Based on our research findings, students’ learning outcomes could be enhanced by arous-
ing their identification regulatory motivation. Following the Expectancy value theory, individ-
ual identification regulatory motivation is stimulated by recognizing the value of learning for



oneself. So, there would be individual differences regarding the value of learning [13]. Thus,
instructors are advocated to facilitate students’ intrinsic motivation to learn. Providing students
with autonomy enhances their identification regulatory motivation [30]. For example, instruc-
tors could encourage students to solve problems in their way by incorporating the information
provided. At the same time, instructors should avoid controlling behaviors in the teaching pro-
cess, whether minor punitive measures or rewards, which may negatively affect students’ iden-
tification regulatory motivation [31]. Instructors should raise the expectations and requirements
for students during the teaching process [32], promptly investigate students’ confusion in learn-
ing, and encourage students to actively express their learning problems, thus promoting identi-
fication regulatory motivation.

54 Limitations and Future Directions

There are still several limitations in this study which call for future research. On the one hand,
this study was conducted on a single course in China with a small sample size, which somewhat
restricts the external validity. Future research is encouraged to test the theoretical model in dif-
ferent contexts, especially in different cultures, to explore the potential impacts of environment
further. On the other hand, although we have articulated the role of identification regulatory
motivation and its antecedent (i.e., course content adaptability design), identification regulatory
motivation is still a type of motivation that needs to be internalized for students, and only by
cultivating students’ interest in learning and achieving the integration of internal and external
motivation can the quality of teaching and learning be improved at a deeper level. Thus, a deeper
internalization of students’ identification regulatory motivation will become an important direc-
tion for future research.

6 Conclusion

Drawing from SDT, from the perspective of students’ identification regulatory motivation and
personality of openness to experience, this paper discusses the mechanism of curriculum content
adaptability design on students’ learning willingness and capability. We concluded that the con-
tent adaptability design of the online course positively impacts students’ learning performance.
Students’ identification regulatory motivation mediates the relationship between content adapt-
ability design and learning performance. Furthermore, students’ openness to experience person-
ality strengthens the relationship between content adaptability design and identification regula-
tory motivation.
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