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Maintaining learning motivation and achieving academic success in English 
language learning remains a challenge for many university students, particularly 
those with lower proficiency. Conventional teacher-centered classrooms are 
often characterized by passive learners with limited personalized support. In 
contrast, blended and artificial intelligence (AI)-assisted learning have emerged 
as promising alternatives to address motivational and performance challenges in 
English as a foreign language (EFL) contexts. However, empirical comparisons of 
these instructional approaches remain limited. Grounded in Self-Determination 
Theory (SDT) and cognitive constructivism, this study examined the comparative 
effects of conventional, blended, and AI-blended instructional approaches on 
Chinese university students’ goal orientation, self-efficacy, instructional support, 
and English academic achievement. The AI-blended approach integrated tools 
such as automated writing evaluation (AWE), automated speech recognition (ASR), 
and the chatbot DouBao to support pre-class learning. A 1.5-year longitudinal 
within-subject design was employed with 43 first-year EFL students at a Chinese 
university. Participants experienced all three instructional approaches sequentially, 
with data collected via motivational questionnaires and achievement tests. Repeated 
measures analyses, including ANOVA and Friedman tests, were conducted. Results 
indicated that both blended and AI-blended instruction significantly improved 
students’ motivation and academic performance relative to conventional instruction. 
The AI-blended approach produced the most substantial gains in self-efficacy, 
instructional support, and key language skills such as listening comprehension, 
translation, and writing. These findings inform ongoing discussions on the integration 
of AI in EFL pedagogy and provide practical implications for instructional design, 
teacher preparation, and education policy innovation. The study’s limitations, 
including the small sample size, limited demographic diversity, and constraints 
of a within-subject design, should be addressed in future research.
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1 Introduction

An effective instructional approach in English Language Teaching (ELT) is fundamental 
to fostering meaningful learning experiences. In recent years, ELT has witnessed a substantial 
shift from traditional teacher-centered instruction towards more student-centered 
instructional approaches that actively involve learners in the educational process and 
encourage meaningful engagement (Rezai et  al., 2025). Traditional teacher-centered 
classrooms are typically characterized as a one-person show with uninvolved learners, relying 
heavily on direct instruction while offering minimal opportunities for student interaction 
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(Umida et  al., 2020). Although some studies have suggested that 
conventional offline instruction may yield better academic outcomes 
than online learning (Rachmah, 2020), and Chinese scholars have 
similarly underscored the effectiveness of face-to-face classroom 
activities and handwritten assessments which proved to be effective 
and essential for students in traditional learning environments (Yang 
et al., 2022; Li et al., 2025), this instructional approach has been widely 
criticized for its limitations (Khan and Khan, 2024).

With the advancement of information technology and the 
increasing prevalence of mobile devices, blended learning has 
emerged as a promising alternative, combining traditional face-to-face 
instruction with digital learning to provide learners with greater 
flexibility and access to educational resources anytime and anywhere 
(Yang et  al., 2022). Empirical studies have demonstrated its 
effectiveness in enhancing academic achievement (Sankar et  al., 
2022), increasing learner engagement, and enabling more 
individualized learning experiences (Macaruso et al., 2020; McCarthy 
et al., 2020).

Despite its potential, blended learning is not without challenges. 
Learners accustomed to conventional face-to-face instruction often 
struggle with the transition to online learning (Dewaele et al., 2024). 
A systematic review by Boelens et al. (2017) identified four major 
threats in implementing blended instructional approach, including 
the need to incorporate flexibility and autonomy, to stimulate social 
interaction, to facilitate learning processes and to foster an affective 
learning climate. Other studies have further stated the practical 
difficulties, such as reduced interaction (Pham et al., 2023), increased 
distractions in digital environments (Yu et al., 2022), and a lack of 
self-regulation among learners (Sun et al., 2024). For example, when 
instructors shift instructional tasks to pre-class activities, students 
may experience confusion or frustration if adequate support and 
scaffolding are not provided.

In recent years, AI has become increasingly pervasive in 
educational contexts, including ELT. Park and Doo (2024) reviewed 
empirical studies on AI-supported blended learning in ELT, 
indicating its potential to address many of the limitations inherent in 
traditional blended instructional approach. AI tools have been shown 
to improve accessibility, engagement, and personalized instruction, 
and are being widely used to enhance course delivery and learning 
adaptation (Alshahrani, 2023). Kizilcec (2023) highlighted that AI 
holds great promise for optimizing the effectiveness of blended 
learning environments.

As instructional approaches become increasingly shaped by 
technology, growing attention has been directed toward their impact 
on learners’ motivation, a key factor influencing second or foreign 
language acquisition (Ellis, 1994). With the increasing use of AI in 
ELT, researchers have begun to examine how AI learning 
environments impact learners’ motivational constructs (Yuan and Liu, 
2025). In the exam-oriented Chinese ELT context, the educational 
system significantly affects students’ goal orientations. Prior studies 
have typically categorized goal orientation into two broad dimensions: 
learning (or mastery) goals and performance goals (Ames, 1992; 
Button et  al., 1996). Studies have shown that Chinese university 
students tend to prioritize performance goals (Yang, 2024; Zhong and 
Zhan, 2024). Li et al. (2022) further confirmed that performance goals 
were particularly salient among Chinese university EFL learners, as 
they were strongly linked to students’ perceptions of academic success 
and career advancement.

Another key construct influencing learner motivation is self-
efficacy, an individual’s belief in their ability to perform a task 
successfully. Self-efficacy develops through experience, learning, and 
feedback (Gist and Mitchell, 1992) and plays a critical role in 
regulating motivation, cognitive effort, and persistence (Wood and 
Bandura, 1989). In the ELT context, students with higher self-efficacy 
are more willing to engage in English-speaking tasks, thereby 
improving both language proficiency and academic achievement 
(Zhang et al., 2020). Notably, recent studies suggest that self-efficacy 
also plays a mediating role in reducing AI-related anxiety and shaping 
positive attitudes toward AI in language learning (Chen 
D. et al., 2024).

Beyond learners’ internal factors, instructional support has a 
significant influence on students’ learning performance. Although not 
traditionally categorized as a motivational construct, instructional 
support is critical in promoting students’ academic motivation and 
achievement, both in blended or online learning contexts (Fowler, 
2018). Supportive and responsive teachers play a pivotal role in 
shaping students’ learning experiences (Dewey, 1986; ter Vrugte and 
de Jong, 2012). Tools such as ChatGPT are increasingly being 
integrated into higher education to provide real-time support in 
language learning, helping students overcome barriers, adapt to 
diverse cultural and academic learning environments, and maintain 
learning motivation (Lo et al., 2024). However, emerging research also 
points to the potential negative emotional effects of AI-based 
interactions on learners’ motivation and engagement, especially in the 
Chinese ELT settings (Xin and Derakhshan, 2025).

As part of the national push for educational digitalization, the 
Ministry of Education of the People’s Republic of China has launched 
a strategic action plan to develop smart education platforms (China 
National Academy of Edu, 2023). This initiative has notably 
accelerated the integration of emerging technologies, particularly AI, 
into higher education. Therefore, it is crucial to examine not only the 
effects of instructional innovations on students’ key psychological 
constructs such as goal orientation, self-efficacy, and instructional 
support, but also their influence on academic achievement.

2 Literature review

2.1 Instructional approaches and learning 
motivation

Instructional approaches play a pivotal role in English Language 
Teaching (ELT), influencing learners’ motivation and attitudes (Rezai 
et al., 2025). In recent years, the implementation of blended and AI 
instructional approaches has drawn increasing attention for their 
potential to promote more confident, motivated and actively 
engaged learners.

Blended learning has been found to enhance students’ motivation 
and engagement (McCarthy et al., 2020). Sun et al. (2024) compared 
traditional and flipped classrooms and found that the flipped approach 
fostered goal-oriented learning and enhanced reflective thinking. Hao 
and Fang (2024), in a study involving 132 Chinese undergraduates, 
showed that students in the blended learning group reported 
significantly higher speaking self-efficacy than those in conventional 
classrooms. Similarly, Guo et al. (2023) incorporated WeChat-based 
assignments and scaffolding strategies into blended learning and 
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found significant improvements in both language proficiency and self-
efficacy among 232 university students.

Recent research has also explored the motivational effects of AI 
instruction. In a systematic review of 70 empirical studies, Lo et al. 
(2024) found that ChatGPT was frequently used to enhance learner 
motivation, overcome linguistic barriers, and improve academic 
engagement in ELT. Wang and Xue (2024), in a study of Chinese 
university students, found that AI-driven chatbots significantly 
increased academic engagement by promoting behavioral, cognitive, 
and emotional involvement. However, Xin and Derakhshan (2025) 
found that while AI instruction provided valuable learning support, it 
also triggered anxiety, frustration, and stress in some students. 
Similarly, Zhang et  al. (2023), using questionnaires, eye-tracking, 
writing tasks, and interviews, examined the effects of AI writing tools 
on university students, indicating the limited improvements in writing 
self-efficacy, largely due to learners’ low confidence in adapting to 
diverse learning styles and strategies.

In blended and flipped learning contexts, AI has been applied to 
further enhance student motivation. Huang et  al. (2023) used 
AI-driven personalized video recommendations in a flipped 
programming course, reporting that learners in the AI-enhanced 
blended condition demonstrated significantly higher levels of 
motivation and engagement.

2.2 Instructional approaches and English 
academic achievement

Learners’ academic performance and language proficiency are 
significantly shaped by the instructional approaches (Li and Chan, 
2024). Given the increasing integration of technology in ELT, 
researchers have compared technology-enhanced instructional 
approaches with conventional face-to-face instruction. For example, 
Kashefian-Naeeini et  al. (2023) found that students receiving 
web-based instruction showed significantly greater improvement in 
vocabulary acquisition compared to those taught through traditional 
approaches. Similarly, Khan and Khan (2024) reported that Saudi 
university students in the online learning group outperformed those 
in the conventional classroom. In contrast, Rachmah (2020) found 
that offline instruction led to better academic performance, suggesting 
that traditional approaches still hold value in ELT.

In addition, blended learning has received growing attention for 
its potential to enhance academic achievement in ELT. For example, 
Sankar et al. (2022) demonstrated that blended learning significantly 
improved academic achievement in higher education. Macaruso et al. 
(2020) conducted a large-scale study in kindergartens and found that 
those in the blended instruction group made greater reading gains 
than their peers receiving traditional instruction.

However, in the Chinese ELT context, findings regarding the 
effectiveness of blended learning have been more nuanced. Yang et al. 
(2022) compared conventional approaches (textbook instruction, 
stage presentations, handwritten exams) with blended approaches 
(video-based lessons, letter exchanges, online exams), and emphasized 
the continued importance of classroom-based activities and 
handwritten assessments for promoting academic achievement. Teng 
and Zeng (2022) reported that while blended learning improved oral 
fluency and accuracy among junior middle school students, it had 
limited effects on oral complexity. Similarly, Tao et al. (2024) noted 

that the effectiveness of blended instruction varied by proficiency 
level, with significant benefits observed for lower-proficiency learners, 
but limited gains for more advanced students.

More recently, the integration of AI into instructional approaches 
has opened new avenues for personalized feedback and adaptive 
learning. However, empirical findings regarding its impact on 
academic achievement remain inconclusive. In a six-week repeated-
measures quasi-experimental study, Escalante et al. (2023) compared 
AI-generated feedback (via ChatGPT) with human tutor feedback in 
a university writing course, and found no consistent advantage 
associated with AI intervention. These findings illustrate the 
increasing convergence between instructional technology and its dual 
impact on learner motivation and academic achievement in ELT.

2.3 Theoretical framework

The theoretical framework underpinning this study draws on 
Self-Determination Theory (SDT) and cognitive constructivism to 
explain how instructional approaches affect learners’ motivation and 
academic achievement. SDT is a widely recognized theory of human 
motivation that emphasizes the importance of fulfilling three basic 
psychological needs (e.g., autonomy, competence, and relatedness), 
in order to foster sustained engagement, personal growth, and well-
being (Ryan and Deci, 2022). Autonomy concerns a sense of initiative 
and ownership in one’s actions; Competence represents the need to 
feel capable of achieving success and mastering challenges; and 
Relatedness describes the need for meaningful social connections and 
a sense of belonging (Ryan and Deci, 2020). When these needs are 
supported, research shows that individuals tend to exhibit greater 
persistence, improved performance, enhanced social functioning, 
and overall psychological well-being (Ryan and Deci, 2022). In 
educational settings, SDT offers a practical and coherent framework 
for understanding learner motivation and engagement (Anderman, 
2020). In the context of this study, these three psychological needs 
correspond, respectively, to the constructs of goal orientation, self-
efficacy, and perceived instructional support, representing learners’ 
learning purposes, sense of competence, and perceptions of 
relatedness within instructional environments.

Piaget’s cognitive constructivism posits that knowledge is not 
passively received, but actively constructed by learners through direct 
interaction with their environment, including viewing, listening, 
reading, and hands-on experiences (Piaget, 2005). Learning is a 
process of meaning-making shaped by the mechanisms of assimilation, 
which involves integrating new information into existing cognitive 
structures, and accommodation, which refers to adjusting those 
structures to incorporate novel insights. When these processes operate 
in tandem, learners achieve cognitive equilibrium and develop more 
sophisticated ways of thinking (Mohammed and Kinyo, 2020). From 
this perspective, instructional approaches that prioritize learner-
centered engagement, such as blended and AI-blended approaches, 
can be understood as constructivist in nature. These approaches are 
designed to activate prior knowledge and support the construction of 
meaning, all of which are essential for academic development.

Grounded in SDT and cognitive constructivism, this study aims 
to longitudinally examine the effectiveness of conventional, blended, 
and AI-blended instructional approaches in influencing students’ 
perceptions of goal orientation, self-efficacy, and instructional 
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support, as well as their overall English academic achievement. 
Accordingly, two research questions have been formulated to guide 
the investigation.

Research question 1: To what extent do conventional, blended and 
AI-blended instructional approaches lead to significant changes in 
students’ perceptions of goal orientation, self-efficacy and instructional 
support, and are there any significant differences across these 
instructional approaches?

Research question 2: To what extent do the conventional, blended, 
and AI-blended instructional approaches impact students’ English 
academic achievement?

3 Methodology

A longitudinal within-subject experimental design study was 
adopted to investigate the effects of conventional, blended, and 
AI-blended instructional approaches on non-English major EFL 
learners at a university in Hunan, China. A repeated-measures design 
is appropriate for within-subjects studies where the same participants 
are exposed to multiple conditions (Field, 2013). Compared to 
between-subjects designs, this design offers greater precision by 
reducing variability associated with individual differences (Clifford 
et al., 2021). A total of 43 students in one intact experimental class 
sequentially experienced all three instructional approaches. The 
instructional sequence was pedagogically scaffolded over three 
consecutive semesters, each lasting 17 weeks. The conventional 
instructional approach, designed to establish baseline learning 
performance, was delivered from September 2023 to January 2024, 
comprising 24 face-to-face sessions. The blended instructional 
approach, implemented from March to July 2024, maintained the 
same duration and session count, transitioning students into a digitally 
supported learning environment that combined pre-class online 
learning with in-class activities. The AI-blended instructional 
approach, conducted from September 2024 to January 2025, 
introduced personalized learning features through AI tools and 
included 16 sessions due to minor scheduling constraints. The 
sequence of instructional approaches was determined to align with the 
structure of the academic calendar and to allow for balanced 
implementation across semesters. Additionally, it mirrors a natural 
learning curve in instructional technology adoption, which is from 
familiar (conventional) to transitional (blended) and then to 
innovative (AI-blended) instructional approaches. Each instruction 
was delivered as an independent phase and evaluated in relation to its 
own timeframe. Outcome variables were measured at the end of each 
phase to assess the effects of each instructional approach. To reduce 
the potential influence of cumulative exposure and temporal 
maturation, natural breaks of 1–2 months occurred between each 
instructional phase, functioning as washout intervals that helped 
mitigate carryover effects commonly associated with repeated-
measures designs. Furthermore, the use of the Newstart College 
English Books 1–3 across the three phases provided a controlled and 
standardized curriculum framework. The structure, learning 
objectives, and instructional focus of the materials remained 
consistent across instructional phases, ensuring that only the 
instructional delivery approaches varied.

Three instructional approaches were developed based on the Dick 
and Carey instructional system (Dick, 1996), Constructive Alignment 

(Biggs, 1996), and Bloom’s Taxonomy of cognitive learning objectives 
(Momen et al., 2022). This foundation ensured alignment between 
learning objectives, instructional activities, and assessment methods, 
thereby fostering a coherent and structured learning environment 
across all instructional approaches.

Table 1 provides a comparative overview of the three instructional 
approaches. The conventional instructional approach referred to a 
fully face-to-face, teacher-led classroom setting, where structured 
learning activities were delivered through direct instruction 
(Hartikainen et al., 2023). This approach excluded any pre-course 
online learning and relied primarily on lectures and textbook-based 
instruction. Instructional strategies centered around the Grammar-
Translation Method (GTM) and Communicative Language Teaching 
(CLT), offering both explicit grammar instruction and opportunities 
for communicative practice.

The blended instructional approach combines online and offline 
instruction to create a flexible and interactive learning environment 
(Ashraf et  al., 2022). Prior to in-class sessions, students engaged in 
pre-class online learning through the WE Learn platform, which 
provided materials such as videos, multimedia resources, and exercises. 
Clear instructions on accessing and navigating the platform were 
provided at the beginning of the first session to ensure all students could 
participate effectively. In-class session was then devoted to interactive 
activities including group discussions, mind mapping, and collaborative 
tasks. This instructional approach primarily employed Communicative 
Language Teaching and Task-Based Language Teaching (TBLT), while 
incorporating the Grammar-Translation Method when necessary to 
address specific language issues that learners needed, fostering active 
participation, critical thinking, and peer collaboration.

The AI-blended instructional approach was built upon blended 
learning by incorporating AI tools into pre-class learning. Students were 
assigned online learning resources with AI-driven learning missions, 
which served to enhance their preparation for subsequent in-class 
activities. AI tools such as AWE and ASR on the WE Learn platform 
automatically assessed learners’ writing and speaking performances. 
Meanwhile, the AI chatbot DouBao was introduced to provide 
personalized feedback, extend learning opportunities, and offer 
contextualized missions before face-to-face instruction. All learning 
activities were intentionally and synchronously aligned between pre-class 
and in-class phases to support instructional coherence. A dedicated 
course introduction at the beginning of the first session was conducted 
to guide students in the use of AI tools. Grounded in the principles of 
Technology-Enhanced Language Learning (TELL), this approach 
combined Communicative Language Teaching and Task-Based 
Language Teaching, creating a highly personalized and student-centered 
learning environment. It allowed for adaptive scaffolding, real-time 
feedback, and greater learner autonomy (Lechuga and Doroudi, 2023).

3.1 Participants

The study adopted a convenience sampling strategy and was 
conducted at a university in Hunan, China. A total of 43 first-year 
non-English major students (aged 18–19) who enrolled in the 2023 
academic year voluntarily participated in the study. Although the 
sample was not randomly selected, convenience sampling is 
commonly used in educational research and can still yield sufficiently 
representative samples (Golzar et al., 2022). Furthermore, the decision 

https://doi.org/10.3389/feduc.2025.1614388
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Liu et al. 10.3389/feduc.2025.1614388

Frontiers in Education 05 frontiersin.org

to use 43 participants was guided by Chen Y. J. et al. (2024), who 
implemented a repeated-measures design with a similar sample size 
and noted that samples exceeding 30 are typically sufficient for such 
designs. All participants were freshmen at a similar stage in their 
English learning journey, as college English courses in China are 
typically completed during the first two academic years. Eligibility 
criteria included having no prior experience with college-level English 
instruction and no history of long-term study abroad.

All three instructional approaches were implemented sequentially 
with the same intact class over a period of 1.5 years. To control for 
instructor-related confounding variables, all instructional sessions 
were conducted by the same College English teacher, who had over 
3 years of teaching experience in higher education. The 
teacher collaborated with the researcher in designing the 
instructional interventions.

Participation in the study was fully voluntary. Students were 
informed of their right to withdraw at any point without academic 
penalty. All procedures involving human participants were reviewed 
and approved by the Ethical Board of the researcher’s university.

3.2 Instruments

As outlined in Table 2, two research instruments were employed as 
provided in Supplementary material: the motivational questionnaires 
(MQ) and the English Achievement Tests (EAT). These instruments 
were administered across all three instructional approaches over an 
18-month period, which included regular academic breaks. The MQ 
assessed students’ perceptions of goal orientation, self-efficacy, and 
instructional support, while the EAT evaluated their English academic 
achievement. A baseline pre-test of MQ (MO0) was administered prior 
to any instructional intervention. In total, students completed four 
rounds of MQ assessments and three EAT administrations, each 
conducted at the end of one instructional approach.

3.2.1 Motivational questionnaire
To assess students’ motivational constructs, goal orientation, self-

efficacy, and instructional support, a motivational questionnaire was 
developed by adapting and integrating items from three well-
established instruments. The first was the Motivated Strategies for 
Learning Questionnaire (MSLQ) developed by Pintrich et al. (1993), 
a self-report instrument designed to measure university students’ 
motivational orientations toward a course. The MSLQ is modular in 
nature, allowing its sections and subscales to be adapted to specific 

research contexts. The second instrument was the Motivation to Learn 
Online Questionnaire (MLOQ) by Fowler (2018), which focuses 
specifically on motivational factors such as goal orientation, self-
efficacy, and instructional support within online learning 
environments. The third was the Academic Self-Efficacy Scale (ASES) 
developed by Byrne et al. (2014), which measures students’ confidence 
in their academic capabilities.

The integrated questionnaire used a 5-point Likert scale, ranging 
from 1 (“totally disagree”) to 5 (“totally agree”), enabling students to 
indicate the extent of their agreement with each item. The initial 
version consisted of 36 items, designed to capture students’ perceptions 
of the three focal motivational constructs. The draft questionnaire was 
reviewed by an expert to ensure content clarity and construct 
alignment. A pilot study was then conducted with a separate sample 
of students to assess the instrument’s reliability and validity. Based on 
item-total correlation analysis, three items were removed due to low 
corrected item-total correlations (0.054, 0.082, and 0.095). The final 
version contained 33 items and demonstrated high internal 
consistency, with a Cronbach’s alpha coefficient of 0.949.

3.2.2 English achievement tests
The English achievement tests were developed and marked by a 

team of professional English lecturers at the experimental university, 
who taught the same academic level and followed a standardized 
national College English curriculum, ensuring consistency in 
instructional content. The EAT functioned as an official end-of-course 
examination and was designed as criterion-referenced assessments, 
which evaluated students against predefined learning objectives rather 
than against the performance of their peers (Cohen et al., 2018). To 
enhance scoring reliability, a segmented marking approach was 
adopted, where each instructor was responsible for grading a specific 
section of the exam. As detailed in Table 3, each EAT was a 100-point 
assessment divided into five sections: 1. Listening Comprehension (20 
multiple-choice questions, sourced from official College English 

TABLE 2 Timeline of research study.

Timeline Instructions Instruments

August 2023 MQ pilot study

September 2023 MQ0

September 2023-January 2024 Conventional instruction MQ1 and EAT 1

March 2024–July 2024 Blended instruction MQ2 and EAT 2

September 2024–January 2025 AI-blended instruction MQ3 and EAT 3

TABLE 1 Comparison of three instructional approaches.

Aspects Conventional Blended AI-blended

Mode Fully face-to-face Online pre-class and offline in-class instruction AI-supported pre-class missions and offline in-class 

instruction

Instructional Platform None WE Learn platform WE Learn platform

Instructional strategies GTM, CLT CLT, TBLT, supplemented by GTM TELL, CLT, TBLT, supplemented by GTM

Pre-class components None Online resources and exercises Online resources, AWE, ASR, and AI chatbot (DouBao)

In-class activities Lecture-based instruction 

with structured exercises

Group discussions, mind mapping, presentations, 

task-based collaboration, aligned with pre-class 

missions

Group discussions, mind mapping, presentations, task-based 

collaboration, aligned with pre-class missions

Teacher’s role Knowledge deliverer Learning facilitator Learning facilitator
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examination materials); 2. Vocabulary and Grammar (10 multiple-
choice questions, derived directly from the course content); 3. Reading 
Comprehension (Two multiple-choice reading passages and one 
gap-filling passage, with a total of 20 items drawn from the textbook); 
4. Written Translation (Five English-to-Chinese translation sentences, 
all based on instructional content); 5. Writing (One letter-writing task, 
requiring students to produce a text of 120–180 words). In total, the 
test included 56 items, covering a range of language skills and ensuring 
alignment with the instructional objectives. The tests demonstrated 
content validity by aligning all items with the national College English 
curriculum and instructional objectives. Scoring reliability was 
enhanced through segmented marking and the use of consistent 
grading rubrics across all instructors.

3.3 Data analysis

The collected data included four administrations of the 
motivational questionnaire and three administrations of the English 
achievement test. These data were analyzed to examine differences in 
students’ motivation (goal orientation, self-efficacy, and instructional 
support) and English academic achievement across the conventional, 
blended, and AI-blended instructional approaches.

Prior to statistical testing, assumptions of normality and sphericity 
were assessed to determine the appropriateness of parametric testing 
(Verma, 2015). Repeated-measures ANOVA or its non-parametric 
equivalent, the Friedman test, was employed depending on whether 
the outcome variables met the assumptions of normality. The Shapiro–
Wilk test was used to examine the normality of the distribution of data 
and Mauchly’s Test of Sphericity was applied to assess the assumption 
of sphericity for repeated measures ANOVA. Where sphericity was 
violated, Greenhouse–Geisser corrections were applied. All statistical 
analyses were designed to assess within-subject differences in the 
magnitude of change across instructional phases, thereby enabling a 
focused examination of the relative impact of each instructional 
approach and were conducted using SPSS Statistics (Version 29).

4 Results

4.1 Preliminary tests

The preliminary tests of normality and sphericity were first 
conducted in the analysis of both motivational questionnaires and 
English achievement tests.

4.1.1 Motivational questionnaire
Descriptive analysis of the motivational questionnaire responses 

across the instructional approaches revealed distinct patterns across 
the three measured constructs. For goal orientation, the most notable 
improvements were observed under the AI-blended instructional 
approach, particularly in stimulating curiosity (Item 26), where 18.6% 
of participants selected “strongly agree,” compared to none in both the 
pre-test and conventional instruction. In contrast, self-efficacy levels 
were relatively low across the instructional approaches. Many items 
lacked responses in the “strongly agree” category, suggesting a general 
absence of strong learning confidence. Notably, this response category 
disappeared entirely after the conventional instruction, while the 

proportion of “strongly disagree” responses remained below 10%, 
indicating a reduction in extreme negative perceptions. Regarding 
instructional support, while a large proportion of responses clustered 
around “neutral” and “agree,” very few students selected “strongly 
agree,” especially before and after the conventional instructional 
approach. However, following the AI-blended instructional approach, 
an increased proportion of high-scale responses was observed, 
reflecting more positive perceptions of guidance and learning support.

The Shapiro–Wilk test indicated that goal orientation after the 
conventional (p = 0.019) and AI-blended (p = 0.037) instructional 
approaches violated the normality assumption. Similarly, self-efficacy 
after the blended instructional approach failed to meet the normality 
assumption (p = 0.034). Consequently, non-parametric Friedman tests 
were applied to analyze these two constructs. For the instructional 
support, all four measurement points passed the normality test 
(p > 0.05), allowing for parametric repeated measures ANOVA to 
be conducted. In addition, as the sphericity assumption was not met, 
the Greenhouse–Geisser correction was applied to adjust the degrees 
of freedom accordingly.

4.1.2 English achievement tests
Descriptive analysis of the English achievement test results across 

the five sections showed overall improvement under the AI-blended 
instructional approach. In particular, both minimum and maximum 
scores increased in most sections, indicating gains among both lower- 
and higher-achieving students. Mean scores also showed upward 
trends across sections, with the AI-blended instructional approach 
yielding the highest performance overall. For instance, Vocabulary 
and Grammar showed notable gains, with the mean increasing from 
11.209 under the conventional instructional approach to 15.372 under 
the AI-blended instructional approach, accompanied by 
improvements in both minimum and maximum scores (6–8, and 
16–20, respectively). Reading demonstrated the largest absolute 
increase in mean score, from 15.372 to 19.209, although the standard 
deviation remained high, suggesting continued variability in reading 
proficiency. Translation scores became more concentrated around the 
mean under the AI-blended instructional approach, with the standard 
deviation decreasing from 3.022 to 2.042.

Due to violations of the normality assumption, as indicated by 
significant Shapiro–Wilk test results (p < 0.05) for at least one point in 
each section (including total score), non-parametric Friedman tests 
were conducted to examine differences across conventional, blended, 
and AI-blended instructional approaches.

TABLE 3 Distribution of 56 items in the English achievement tests.

Sections Type of test Items Scores

Listening 

comprehension

Multiple-choice questions 20 20

Vocabulary and 

grammar

Multiple-choice questions 10 20

Reading 

comprehension

2 Multiple-choice passages 10 20

1 gap-filling passage 10 10

Written translation English-to-Chinese sentences 5 15

Writing Letter writing 1 15

Total 56 100
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4.2 Results for research question 1

To what extent do conventional, blended and AI-blended instructional 
approaches lead to significant changes in students’ perceptions of goal 
orientation, self-efficacy and instructional support, and are there any 
significant differences across these instructional approaches?

4.2.1 Goal orientation
The Friedman test revealed a statistically significant difference 

in students’ goal orientation (GO) across the four time points, 
χ2(3) = 12.767, p = 0.005, as shown in Table 4. Post-hoc Wilcoxon 
Signed-Rank Tests were conducted to identify pairwise differences. 
As shown in Table 5, students reported significantly higher goal 
orientation scores under the AI-blended instructional approach 
(GO3) compared to both the conventional approach (GO1), 
Z = −4.464, p < 0.001, and the blended approach (GO2), 
Z = −1.971, p = 0.049. These results indicate that the AI-blended 

instructional approach substantially improved students’ 
goal orientation.

4.2.2 Self-efficacy
The Friedman test also indicated significant differences in self-

efficacy (SE) across the four measurement points, χ2(3) = 34.422, 
p < 0.001. Follow-up Wilcoxon tests showed that self-efficacy under 
the AI-blended instructional approach (SE3) was significantly higher 
than the pre-test (SE0), Z = −4.316, p < 0.001, the conventional 
instructional approach (SE1), Z = −5.473, p < 0.001, and the blended 
instructional approach (SE2), Z = −3.092, p = 0.002. These findings 
demonstrate a consistent enhancement in students’ confidence in 
learning through AI-blended instructional approach.

4.2.3 Instructional support
Since the instructional support (IS) data met parametric 

assumptions, a repeated measures ANOVA was performed. The 
analysis yielded a statistically significant effect, F-value of 8.349, 
p < 0.001, indicating differences across the four time points. Paired-
sample t-tests were used for pairwise comparisons (see Table  6). 
Results showed that instructional support significantly improved 
under the AI-blended instructional approach (IS3) when compared 
to the pre-test (IS0) (p < 0.001) and the conventional instructional 
approach (IS1) (p = 0.002), highlighting students’ enhanced 
perceptions of guidance and support.

To address research question 1, repeated measures analyses were 
conducted across four time points of motivational questionnaires, 
examining goal orientation, self-efficacy and instructional support. 
The results demonstrated that students’ motivational perceptions 
significantly differed among instructional approaches, as illustrated in 
Figure 1. In particular, the AI-blended instructional approach led to 
statistically significant improvements in all three motivational 
constructs compared to conventional and blended instructional 
approaches. These findings suggest that the AI-blended instructional 
approach holds greater potential to foster students’ motivation in EFL 
learning contexts.

4.3 Results for research question 2

To what extent do the conventional, blended, and AI-blended 
instructional approaches impact students’ English academic achievement?

Given the violations of the normality assumption, the analysis 
proceeded with Friedman Tests to evaluate differences across the 

TABLE 4 Friedman test of goal orientation and self-efficacy.

Test statistics GO SE

Chi-square 12.767 34.422

Asymp. Sig. 0.005 <0.001

TABLE 5 Wilcoxon signed ranks tests of goal orientation and self-
efficacy.

Variables Z Asymp. Sig. (two-tailed)

GO0–GO1 −1.358b 0.174

GO0–GO2 -.505b 0.614

GO0–GO3 -1.560c 0.119

GO1–GO2 -.943c 0.346

GO1–GO3 −4.464c <0.001

GO2–GO3 -1.971c 0.049

SE0–SE1 -.149c 0.881

SE0–SE2 -1.214c 0.225

SE0–SE3 -4.316c <0.001

SE1–SE2 -.982c 0.326

SE1–SE3 −5.473c <0.001

SE2–SE3 −3.092c 0.002

bBased on negative ranks. cBased on positive ranks.

TABLE 6 Pairwise comparisons of instructional support.

(I) IS (J) IS Mean 
Difference 

(I-J)

Std. Error Sig.b 95% Confidence interval for differenceb

Lower bound Upper bound

0 1 −0.288 0.125 0.156 −0.633 0.057

2 −0.230 0.130 0.503 −0.589 0.129

3 −0.587* 0.139 <0.001 −0.972 −0.203

1 2 0.058 0.160 1.000 −0.385 0.501

3 −0.299* 0.076 0.002 −0.511 −0.088

2 3 −0.358 0.179 0.315 −0.854 0.138

Based on estimated marginal means. * The mean difference is significant at the 0.05 level. bAdjustment for multiple comparisons: Bonferroni.
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FIGURE 1

Distribution of motivational constructs across instructional approaches.

TABLE 7 Friedman test in sections in English achievement test.

Test statistics L VG R T W EAT

Chi-square 11.497 29.425 32.868 56.609 28.885 43.750

Asymp. sig. 0.003 <0.001 <0.001 <0.001 <0.001 <0.001

TABLE 8 Wilcoxon signed ranks test in sections in English achievement test.

Variables Z Asymp. Sig. (two-tailed)

L1–L2 −2.017b 0.044

L1–L3 -.993c 0.321

L2–L3 −4.083c <0.001

VG1–VG2 −4.871c <0.001

VG1–VG3 −5.020c <0.001

VG2–VG3 -.956c 0.339

R1–R2 −4.045c <0.001

R1–R3 −4.285c <0.001

R2–R3 -.709c 0.478

T1–T2 −1.643c 0.100

T1–T3 −5.364c <0.001

T2–T3 −4.960c <0.001

W1–W2 −3.534c <0.001

W1–W3 −4.933c <0.001

W2–W3 −2.284c 0.022

EAT1–EAT2 −4.135c <0.001

EAT1–EAT3 −5.544c <0.001

EAT2–EAT3 −3.362c <0.001

bBased on negative ranks. cBased on positive ranks.

conventional, blended, and AI-blended instructional approaches for 
each section and the total score of the English Achievement Test 
(EAT). As shown in Table 7, the Friedman tests yielded statistically 
significant chi-square values (p < 0.05) for all five sections, Listening 
Comprehension (L), Vocabulary and Grammar (VG), Reading 
Comprehension (R), Written Translation (T), and Writing (W), as well 
as the total EAT scores, indicating overall differences across three 
instructional approaches.

To further examine the pairwise differences, Wilcoxon Signed-
Rank Tests were conducted (see Table 8). A significant improvement 
in listening comprehension from blended (L2) to AI-blended 
instructional approaches (L3) (Z = −4.083, p < 0.001), indicating a 
strong positive effect of AI integration. In vocabulary and grammar, 
significant improvements were observed from conventional (VG1) 
to both blended (VG2) and AI-blended (VG3) instructional 
approaches (p < 0.001), although the difference between blended 
and AI-blended was not statistically significant. This may be due to 
the close alignment of the vocabulary and grammar section with the 
course content, limiting the added value of AI assistance. For reading 
comprehension, significant improvements were also observed 
between conventional (R1) and both blended (R2) and AI-blended 
(R3) instructional approaches. However, similar to the VG section, 
the AI-blended instructional approach did not produce a statistically 
significant advantage over the blended instructional approach. In the 
case of written translation, no significant difference was found 
between conventional (T1) and blended (T2) (Z = −1.643, 
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p = 0.100), but the AI-blended instructional approach (T3) showed 
statistically significant improvements over both previous 
instructional approaches (p < 0.001). Writing scores also improved 
significantly across all approaches, with noticeable gains from 
conventional to blended, and further to AI-blended instructional 
approach (p < 0.05).

To answer research question 2, the Friedman Test on total EAT 
scores confirmed a consistent upward trend across instructional 
approaches, indicating that both blended and AI-blended instructional 
approaches significantly improved students’ overall English academic 
achievement compared to the conventional one, as illustrated in 
Figure 2. Overall, although the AI-blended instructional approach did 
not produce statistically significant improvements over the 
conventional instructional approach in listening comprehension, nor 
over the blended instructional approach in vocabulary and grammar, 
and reading comprehension, its integration nonetheless appears to 
facilitate a more comprehensive and balanced development of English 
language skills.

5 Discussion

University students, particularly those with lower English 
proficiency, often face substantial challenges in maintaining learning 
motivation and achieving satisfactory academic success. This study 
provides nuanced insights into how conventional, blended, and 
AI-blended instructional approaches support or hinder students’ 
goal orientation, self-efficacy, and instructional support, as well as 
their English academic achievement across key English 
language skills.

The motivational questionnaire results showed that the 
AI-blended instructional approach significantly enhanced students’ 
perceptions of self-efficacy and instructional support. These findings 

align with previous research highlighting the positive role of AI tools 
in language learning environments. For example, Zhang et al. (2024) 
found that ChatGPT-supported writing instruction improved 
students’ self-efficacy in English argumentative writing, while Xu 
et  al. (2024) reported increased foreign language enjoyment and 
confidence among Chinese learners using an AI learning system. The 
adaptive, real-time, and personalized feedback enabled by AI likely 
contributed to learners’ stronger sense of support and competence 
(Alshahrani, 2023).

Significant improvements were also observed in goal orientation 
under the AI-blended instructional approach compared to both 
conventional and blended learning. This implies that AI integration 
supports both mastery goals by tracking personal progress and 
offering constructive feedback, and performance goals by creating 
visible opportunities for success. This is important since goal 
orientation fosters enthusiasm for learning and contributes to 
improved academic performance (Izadpanah, 2023), as well as 
engagement in writing (Yang, 2024; Zhong and Zhan, 2024). 
Compared to goal orientation, the even greater improvement in self-
efficacy under the AI-blended instructional approach underscores 
the transformative potential of intelligent tools in boosting learner 
confidence and autonomy (Xu et al., 2024).

The analysis of the English achievement test indicated that both 
the blended and AI-blended instructional approaches significantly 
improved students’ overall English academic achievement compared 
to the conventional instructional approach. These findings support the 
growing body of research suggesting that technology-enhanced 
instruction improves grammar performance (Khodabandeh, 2024) 
and reading skills (Tao et al., 2024), by offering greater flexibility, 
increased exposure to learning materials, and diverse choices 
of engagement.

However, a more detailed examination revealed nuanced 
differences across specific skills. For instance, in listening 

FIGURE 2

Distribution of sections in English achievement test across instructional approaches.
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comprehension, the AI-blended instructional approach led to 
significant improvement over the blended one, suggesting that 
AI-enhanced tools may offer better support for developing auditory 
processing through features like repeated input, real-time feedback, 
or ASR. In contrast, the blended instructional approach alone did 
not significantly outperform the conventional one, a finding that 
diverges from prior research (Pyo and Lee, 2024; Sujatha and 
Rajasekaran, 2024), which emphasized the benefits of mobile-
assisted blended learning for listening in distinguishing relevant 
information, conceptualizing audio content, and predict meaning 
in listening tasks. One possible explanation is that students in this 
study lacked the learner autonomy needed to engage effectively in 
online listening tasks, a challenge previously noted by (Boelens 
et al., 2017).

In the vocabulary and grammar and reading comprehension 
sections, both blended and AI-blended instructional approaches 
significantly outperformed conventional instruction, consistent with 
earlier findings (Khodabandeh, 2024; Tao et al., 2024). However, the 
difference between AI-blended and blended instructional approaches 
was not statistically significant in this study, possibly due to test item 
alignment with course materials, which may have limited the added 
value of AI-enhanced personalization in these sections.

The translation section revealed a particularly strong effect of the 
AI-blended instructional approach, which significantly outperformed 
both conventional and blended approaches. While blended learning 
improved translation competence when students held positive 
attitudes (Peng et al., 2023) and achieved flexible peer collaboration 
(Chen, 2022), this study supports that AI-integrated instruction can 
scaffold complex productive tasks, such as sentence restructuring or 
meaning transfer, by offering targeted feedback and examples.

In terms of writing, both blended and AI-blended instructional 
approaches led to significant improvements. This aligns with studies 
by Chen (2023) and Wei et al. (2023), who found that AWE systems 
not only provided timely feedback but also enhanced students’ writing 
fluency. In the present study, the writing gains under the AI-blended 
instructional approach may reflect the dual advantage of immediate 
feedback and personalized revision guidance, creating a more 
structured yet adaptive writing environment.

While the blended instructional approach generally produced 
better achievement than the conventional instructional approach, it 
did not yield consistent advantages across all skills, particularly in 
listening comprehension and translation, nor did it demonstrate 
significantly greater improvements in student motivation constructs. 
One possible explanation lies in the limited autonomous learning 
capacity of university students, especially those with lower English 
proficiency. In traditional Chinese classrooms, learning has long been 
teacher-centered, with students accustomed to passive knowledge 
reception rather than self-directed learning (Li, 2022). Hence, students 
under the blended instructional approach may have struggled to 
manage online pre-class learning missions independently. This aligns 
with Boelens et al. (2017), who emphasized that blended learning 
must be  carefully scaffolded to support learner autonomy and 
affective climate.

These results highlight that the blended instructional approach 
alone is not universally effective because its success depends on how 
well the online component is integrated, the degree of learner 
readiness, and the scaffolding provided by instructors. In contrast, 
the AI-blended instructional approach appeared to compensate for 

these limitations by embedding adaptive support into the 
online learning.

6 Conclusion, limitations, implications 
and recommendations

The present study investigated the effectiveness of conventional, 
blended and AI-blended instructional approaches on university 
students’ perceptions of goal orientation, self-efficacy and instructional 
support, and their English academic achievement. The findings 
demonstrated that both blended and AI-blended instructional 
approaches improved students’ motivation and academic performance 
compared to the conventional approach. Notably, the AI-blended 
instructional approach yielded the most significant enhancements 
across all dimensions, highlighting its potential to support more 
effective and engaging EFL learning in higher education contexts.

Several limitations should be acknowledged. First, the study was 
conducted at a single university with a single cohort of first-year 
non-English majors, which may limit the generalizability of the 
findings. Second, the longitudinal design spanning 1.5 years may have 
introduced confounding factors related to students’ natural academic 
and emotional development. The observed improvements in 
motivation and achievement may have partially resulted from 
maturation effects beyond instructional influences.

To implement the AI-blended instructional approach effectively, 
educators must carefully select AI tools that are both technically 
accessible and pedagogically aligned with instructional goals. Tools 
should support multiple language skills, offer clear usage guidance, 
and foster student output through collaborative activities such as 
group projects and in-class discussions. Instructional design should 
strategically integrate pre-class and in-class learning, going beyond 
merely introducing AI as a novelty and instead cultivating meaningful 
learning engagement.

The successful integration of AI also depends on teachers’ 
readiness to adopt technology-enhanced pedagogies. Thus, ongoing 
professional development is critical, not only to strengthen technical 
competence but also to foster teachers’ ability to align AI with learner 
needs, instructional objectives, and ethical standards. Additionally, 
clear institutional and national guidelines on the responsible use of AI 
in education are essential to ensure that implementation is 
instructionally sound and ethically compliant.

Future research should extend this investigation to diverse 
educational levels, including primary and secondary schools, to 
explore how an AI-blended instructional approach influences younger 
learners’ motivation and achievement in EFL contexts. Moreover, 
school leaders and administrators should take an active role in 
establishing structured frameworks for the selection and integration 
of digital tools, providing a foundation upon which teachers can 
choose appropriate, accessible, and pedagogically sound 
AI technologies.
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