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ABSTRACT

Student engagement plays an important role in blended learning. But it is not easy to keep
students active over time. Students need clear learning tasks, useful feedback, and simple
digital support. This study explores how gamification strategies (GS) affect student engage-
ment in a blended learning course. It also examines whether chatbot usability strength-
ens this effect. The study focuses on four gamification strategies: triggers, actions, variable
rewards, and investment. It draws on self-determination Theory, the Hook Model, and the
Technology Acceptance Model. Data were collected from 600 undergraduate students who
took a blended Chinese history course. Structural equation modeling (SEM) and hierarchical
regression were used to test the proposed relationships. The results show that gamification
strategies have a positive effect on student engagement (B = 0.86, p < 0.01). Among the four
strategies, investment makes the strongest contribution. The results also show that chatbot
usability is positively related to student engagement (§ = 0.26, p < 0.01). In addition, chatbot
usability moderates the relationship between gamification strategies and student engagement
(interaction B =0.05, p < 0.05). This means that gamification strategies are more effective when
students find the chatbot easy and useful to use. These results suggest that gamified learning
design should work together with usable chatbot support. Clear tasks, meaningful rewards,
and simple chatbot interaction can help students take part more actively in blended learning.
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1  INTRODUCTION

In recent years, digital technologies have developed quickly. Al and natural lan-
guage processing have also become more widely used in education. Because of this,
chatbots have become an important tool in teaching and learning [1]. These intelli-
gentassistants can give students quick feedback, learning suggestions, and interactive
support. They are also changing traditional teaching models. Compared with many
traditional online learning tools, chatbots can support students in a more direct and
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flexible way. This may help improve student engagement and learning outcomes.
Also, the use of chatbots with gamification strategies (GS) may further increase
students’ learning motivation and engagement [2, 3]. Gamification strategies include
elements such as points, rewards, and leaderboards. These elements can encourage
students’ motivation and make learning more active and interesting [4, 5]. But sev-
eral research gaps remain. Existing studies have shown that gamification strategies
can improve student engagement. But there is still limited research on specific gam-
ification elements, such as immediate feedback and challenge settings [6]. Also, few
studies have clearly examined how chatbot usability may moderate the relationship
between gamification strategies and student engagement [2]. Therefore, this study
examines the effects of gamification strategies on student engagement in blended
learning contexts. It focuses on two research questions: (1) How do different gamifi-
cation elements, including triggers, actions, variable rewards, and investment, affect
student engagement? (2) Does chatbot usability moderate the relationship between
these gamification strategies and student engagement?

Therefore, this study investigates whether chatbot usability strengthens the rela-
tionship between gamification strategies and student engagement in blended learn-
ing. Gamification strategies refer to game design elements used to increase learning
motivation and engagement. Chatbot usability refers to students’ perceived ease of
use, satisfaction, efficiency, and interaction quality when using chatbots [7, 8].

2  LITERATURE REVIEW
2.1 Gamification strategies and student engagement

Blended learning combines face-to-face teaching with online learning activities.
It has become common in higher education. In this study, blended learning refers
to a network-supported teaching approach. It combines classroom teaching, online
resources, and learning technologies to improve learning outcomes. But it is still dif-
ficult to keep students engaged in blended learning. This problem is more obvious
when online activities do not provide timely feedback, interaction, or motivational
support [9-13]. Student engagement refers to students’ active participation and
mental involvement in learning activities. It is shown through behavioral, cogni-
tive, affective, and social dimensions [14, 15]. In technology-supported and gamified
learning contexts, engagement can be seen in task completion, interaction frequency;,
participation quality, and students’ self-reported involvement [4-16]. Many studies
have examined the positive effect of gamification strategies on student engagement,
especially in online and blended learning environments [2]. For example, gami-
fication designs with immediate feedback and reward mechanisms can improve
students’ motivation. They can also help students stay engaged during learning [9].
Also, gamification can support students’ active participation in learning tasks and
improve their efficiency and accuracy in task completion [17].

This relationship can be explained by SDT, flow theory, and the Hook Model. SDT
suggests that students are more motivated when learning supports their needs for
autonomy, competence, and relatedness [18]. Gamification strategies may support
these needs through task variety, immediate feedback, badges, leaderboards, and
challenges [2, 19]. Flow Theory also suggests that clear goals, timely feedback, and
suitable challenges can help students focus more deeply and become more engaged
in learning [20, 21]. The Hook Model provides another useful way to explain sus-
tained engagement. It includes four components: triggers, actions, variable rewards,
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and investment. These components match the gamification dimensions used in this
study [22]. Gamification strategies may prompt students to take learning actions.
They may also maintain students’ interest through variable rewards. Over time, they
may encourage students to invest more effort in blended learning.

Therefore, this study proposes the following hypothesis:

Hypothesis 1: Gamification strategies positively correlate with student engagement in
blended learning environments.

2.2 Chatbot usability

Chatbot usability is an important factor in Al-supported education. It can affect
students’ learning experience and engagement. In this study, chatbot usability refers
to students’ perceived learnability, satisfaction, efficiency, and interaction quality
when they use chatbots [23, 24]. These dimensions show whether students can use
the chatbot easily. They also show whether students can get timely and accurate
answers and have meaningful interaction during learning [25-28]. Previous studies
have found that usable chatbots can give quick feedback, personalized learning sup-
port, and interactive dialogue. These functions can improve students’ motivation
and learning engagement [24-27]. GS may be useful, but their effects may depend
on the usability of the educational technologies used to deliver them [2]. According
to the technology acceptance model, students are more likely to accept and con-
tinue using tools when they find them easy to use, efficient, and satisfying [29-32].
Therefore, chatbot usability may strengthen the effect of GS on student engagement
in blended learning environments [1].

Based on prior theoretical and empirical findings, the following hypothesis is
put forward:

Hypothesis 2: Chatbot usability moderates the relationship between gamification
strategies and Student engagement.

To visually represent the proposed research relationships, Figure 1 presents the

conceptual framework illustrating the direct effects of gamification strategies on
student engagement and the moderating role of chatbot usability.

Moderator:

Chatbot Usability

H;

Gamification 1! Student
Strategies H, Engagement

Fig. 1. Conceptual framework
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3  METHODOLOGY
3.1 Participants

This study used a questionnaire survey. The participants were undergraduate
students in blended learning courses at three comprehensive universities in Western
Guangdong, China. The study used random sampling. Course administrators at the
three universities provided class rosters. Students were then selected from these
rosters. This process helped ensure that every student enrolled in the course had an
equal chance of being selected. The selected course was a blended Chinese History
course. A total of 645 questionnaires were distributed. Finally, 600 valid responses
were collected during class breaks. The response rate was 93.02%. Students were
told that participation was voluntary. They were also told that their responses would
remain anonymous. All participants gave informed consent. Small incentives were
provided to encourage students to complete the survey.

3.2 Context

The study was carried out in a blended Chinese History course. The course
was delivered through a designated learning platform. It combined face-to-face
classes with online modules. The online modules included video learning, primary
source analysis, quizzes, discussions, and group tasks. The course also used several
gamification strategies. These strategies included reminders, points, progress track-
ing, variable rewards, and investment-based activities. For example, students could
unlock advanced learning content after completing certain tasks. An intelligent
chatbot was also added to the platform. The chatbot provided learning guidance,
instant answers, personalized suggestions, task reminders, and feedback support.
These functions helped students understand learning tasks more clearly. They also
supported students’ autonomy and helped them stay engaged in blended learning
activities.

3.3 Measures

The survey included three main instruments: (1) the Gamification Strategies
Scale, (2) the Chatbot Usability Scale, and (3) the Student Engagement Scale. The GS
Scale was adapted from the GAMEFULQUEST questionnaire developed by Kumari
and Gujral [32]. It also included items from related studies [33-35]. This scale
measured four dimensions: Trigger, Action, Variable Rewards, and Investment.
The Chatbot Usability Scale was developed based on previous studies [36, 37].
It measured ease of use, satisfaction, efficiency, and interaction quality. The Student
Engagement Scale used the Agentic Engagement Scale developed by Reeve [38].
It measured behavioral, cognitive, and affective engagement. All items used a
5-point Likert scale, from “strongly disagree” (1) to “strongly agree” (5). The ques-
tionnaires were distributed in two ways. Paper questionnaires were given during
class. Online questionnaires were shared through the learning platform and class
groups. The survey questions were written in a short and clear way. Small gifts
or lottery opportunities were offered to increase the response rate and support
data quality.
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SPSS 26.0 and AMOS 24.0 were used for data analysis. Firstly, the question-
naires were checked. Invalid responses were removed. Valid data were then
entered for analysis. Descriptive statistics, including means and standard devia-
tions, were used to summarize the data [39]. Confirmatory factor analysis (CFA)
was used to test the construct validity of the measurement scales. Cronbach’s a
coefficients were calculated to test internal consistency reliability [40]. Structural
equation modeling (SEM) was then conducted in AMOS 24.0. This analysis exam-
ined the proposed relationship between gamification strategies and student
engagement. It also tested the moderating effect of chatbot usability [40]. Finally,
hierarchical regression analysis was used to further test the moderating role of
chatbot usability. Before the moderation model was built, all variables were mean-
centered. This step was used to reduce multicollinearity and improve the stability
of the analysis.

4  RESULTS
4.1 Descriptive statistics

Table 1 shows the demographic characteristics of the participants. The study
included 600 valid respondents. Among them, 56.00% were female and 44.00%
were male. Freshmen made up 63.00% of the sample, and sophomores made up
37.00%. Most participants were 18 or 19 years old. Also, most students reported
occasional or frequent use of LMS. Most students were also somewhat familiar with
chatbots. This shows that the sample had enough experience with blended learning
and Al-supported learning tools.

Table 1. Descriptive participant statistics

Variables Number Percent %
Gender Male 264 44.00
Female 336 56.00
Grade Freshman 378 63.00
Sophomore 222 37.00
Age 17 9 1.50
18 302 50.33
19 276 46.00
20 and above 13 217
LMS Usage | Rarely Use 5 0.83
Sometimes Use 405 67.50
Frequently Use 190 31.67
Chathots Not Familiar 16 2.67
Somewhat Familiar 517 86.17
Very Familiar 67 11.17
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4.2 Reliability analysis

As shown in Table 2, all constructs had high internal consistency. Cronbach’s o
valuesranged from 0.923 to 0.977. The CITC values were also above the recommended
level. This result shows that the items had good discrimination and reliability.

Table 2. Reliability test of factors

Construct Number of Items Cronbach’s o CITC Range
Triggers 6 0.947 0.808-0.864
Actions 4 0.923 0.783-0.852
Variable Rewards 6 0.953 0.829-0.890
Investment 10 0.971 0.836-0.890
Chathot Usability 12 0.952 0.730-0.799
Student Engagement 15 0.977 0.824-0.878

4.3 Validity analysis

Confirmatory factor analysis was conducted to test convergent validity. All
standardized factor loadings were higher than 0.6 and were statistically sig-
nificant. This shows that the items had strong relationships with their related
constructs. As shown in Table 3, average variance extracted (AVE) values for all four
constructs were above 0.5. The composite reliability (CR) values were also above 0.7.
These results show that the measurement model had good convergent validity.

Table 3. Convergent validity results

AVE CR.
GS 0.771 0.989
CU 0.669 0.960
SE 0.754 0.979

Note: GS: Gamification strategies, CU: Chatbot Usability, SE: Student Engagement.

Discriminant validity was also tested by comparing the square root of AVE for
each construct (refer Table 4). The square root of AVE for Gamification Strategies
(GS) was 0.878. This value was higher than the largest correlation among the factors,
which was 0.754. This result shows good discriminant validity [41]. The square root
of AVE for Chatbot usability (CU) was 0.823. The value for SE was 0.869. Both values
were higher than their related inter-factor correlations. These results show that the
constructs were clearly different from each other.

Table 4. Validity assessment

Gamification Strategies  Chatbot Usability =~ Student Engagement

Gamification Strategies 0.878
Chathot Usability 0.663** 0.823
Student Engagement 0.754** 0.643** 0.869

Note: GS: Gamification Strategies, CU: Chatbot Usability, SE: Student Engagement.
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4.4 Structural equation modeling analysis
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Fig. 2. Standardized estimates for hypothesized SEM models

Figure 2 shows the standardized estimates of the SEM model. The results
showed a strong positive path from Gamification Strategies to Student Engagement
(B =0.859, p < 0.01). The model also showed an acceptable fit. The fit indices were
y?/df = 2.743, CFI = 0.953, NFI = 0.928, and RMSEA = 0.054, as shown in Table 5.
Therefore, Hypothesis 1 was supported.

Table 5. Overall measurement model fit statistics

Measures Measurement Model Threshold Values
1 2123124
df 774
p-value 0.000
xdf 2.743 Less than 3
GFI 0.859 0.900 and above
(Continued)
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Table 5. Overall measurement model fit statistics (Continued)

Measures Measurement Model Threshold Values
CFI 0.953 0.900 and above
NFI 0.928 0.900 and above
RMSEA 0.054 Less than 0.100

Path analysis supported Hypothesis 1 (H1). GS had a significant positive effect on
SE. The standardized path coefficient was § = 0.859, with C.R. =70.583 and p < 0.01
(see Table 6). Therefore, H1 was supported.

Table 6. Findings related to H1

X-Y SE CR. Path Coefffcients Results p
GS—T - - 0.333 Not supported 0.333
GS—A 0.359 70.531 0.832 Supported 0.832
GS—VR 0.312 70.451 0.776 Supported 0.776
GS—I 0.353 70.589 0.881 Supported 0.881
GS—SE 0.355 70.583 0.859 Supported 0.859

4.5 Moderating effect analysis

Hierarchical regression was used to test the moderating effect of chatbot usabil-
ity. As shown in Table 7, Model 1 showed that gamification strategies significantly
predicted student engagement (f = 0.754, p < 0.01, R? = 0.569). In Model 2, chatbot
usability was added to the model. Gamification strategies remained significant (§ =
0.584, p < 0.01). Chatbot usability was also a significant predictor (3 =0.257, p < 0.01).
The explained variance increased to 60.6%. In Model 3, the interaction term was sig-
nificant (§ = 0.053, p < 0.05). This result shows that chatbot usability positively mod-
erated the relationship between gamification strategies and student engagement.

Table 7. Results of hierarchical regression models 1-3

Model 1 Model 2 Model 3
B SE t P B SE t P B SE t p

Constant - 0.030 | 102.960 | 0.000** - 0.028 | 107.578 | 0.000** - 0.035 | 85.982 | 0.000**
GS 0.754 | 0.033 28.077 | 0.000** | 0.584 | 0.042 17.011 | 0.000** | 0.567 | 0.043 | 16.077 | 0.000**
CU 0.257 | 0.035 7473 | 0.000** | 0273 | 0.036 7.750 | 0.000**
GS*CU 0.053 | 0.032 1.989 | 0.047*
R? 0.569 0.606 0.608
Adjusted R? 0.568 0.604 0.606
F F=788313 F=458.231 F=308.319
p 0.000 0.000 0.000
AR? 0.569 0.037 0.003
AF F=788.313 F=55.847 F=3.956
P 0.000 0.000 0.000
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4.6 Simple slope analysis

Simple slope analysis further confirmed the moderating effect of chatbot usabil-
ity. As shown in Table 8, the effect of gamification strategies on student engagement
was strongest when chatbot usability was high. The effect was moderate when
chatbot usability was average. The effect was weakest when chatbot usability was
low. These results support Hypothesis 2.

Table 8. Simple slope analysis across models 1, 2 and 3

VarisbleLovel _ Coeficients 51 FTO" 95% 1
Average CU 0,695 0,043 16077 | 0000 | 0610 | 0779
High CU 0.763 0,048 15766 | 0000 | 0668 | 0858
Low CU 0,626 0.061 10183 | 0000 | 0505 | 0746

Note: CU: Chatbot Usability.

5  DISCUSSION

This study found that gamification strategies significantly improved student
engagement in a blended learning environment. This finding is consistent with pre-
vious studies. Gamified elements can support students’ motivation and participa-
tion by offering clear tasks, timely feedback, rewards, and chances for continued
involvement. Among the gamification dimensions, investment had the strongest
effect. This result shows that sustained effort, accumulated progress, and meaning-
ful task involvement are important for keeping students engaged [42-44].

This study also examined the moderating role of chatbot usability. The findings
provide empirical support for gamified learning. They also offer useful guidance
for teachers, course designers, and educational technology developers. The results
showed that gamification strategies had a significant positive effect on student
engagement. Investment showed the strongest contribution among all dimensions.
This finding is in line with previous research. It suggests that students’ psychological
investmentinlearning tasks can strongly affect their motivation and engagement [45].
Therefore, instructional designers should pay more attention to students’ sense of
investment. They can do this through challenging tasks, clear goals, and timely feed-
back [46]. These strategies can help students stay focused and feel a stronger sense
of achievement. Students should also have some autonomy when completing tasks.
This can further improve their intrinsic motivation and active participation.

Moreover, the dimensions of action and variable rewards had a significant effect
on student engagement. This result shows the importance of clear task structures
and flexible reward systems in improving students’ learning experiences [47].
Educators should design learning tasks in a step-by-step way. They should also use
different reward mechanisms, such as badges, points, and leaderboards, to encour-
age active participation. For example, immediate feedback can help students receive
timely recognition after they complete tasks. This can support motivation to learn,
engagement, and task completion.

Another important finding was that chatbot usability positively moderated the
relationship between gamification strategies and student engagement. In other
words, gamification strategies were more effective when chatbot usability was high.
This result shows that chatbots can do more than provide quick feedback in gamified
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learning environments. They can also improve the overall learning experience.
When students find the chatbot easy and useful to use, they may be more willing
to take part in gamified tasks. For educational technology developers, this finding
suggests that user experience should receive more attention [48]. Developers should
improve conversational naturalness, system intelligence, and personalized learning
support. For example, high usability chatbots should provide personalized sugges-
tions based on students’ learning progress. They should also offer timely help when
students face problems. Technologies such as speech recognition and sentiment
analysis may also make chatbot interaction smoother and more natural. This can
help students participate more actively in learning.

6  CONCLUSION

This study examined how gamification strategies affected student engagement
in a blended Chinese History course. It also tested the moderating role of chatbot
usability. The results showed that gamification strategies significantly improved stu-
dent engagement. Among the four dimensions, investment had the strongest effect.
Chatbot usability also positively moderates this relationship. This means that gami-
fied learning design worked better when students found the chatbot easy and useful
to use. This study also offers theoretical and practical value. In theory, it extends the
use of SDT, TAM, and the Hook Model in Al-supported blended learning. In practice,
the findings suggest that teachers and educational technology developers should
design meaningful gamified tasks. They should also improve chatbot usability
through clearer interaction, timely feedback, and personalized learning support.
Future studies can examine other disciplines. They can also use longitudinal designs
and test the separate moderating effects of different chatbot usability dimensions.
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