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  Abstract 
This article examines how digital speaking tools can be integrated into college Eng-
lish speaking instruction in Chinese higher education. It reviews three tool types: 
acoustic-analysis tools such as Praat, automatic speech recognition (ASR)-based 
pronunciation and speaking platforms, and large language model (LLM)-powered 
conversational agents. Drawing on research in technology-assisted language learn-
ing, pronunciation instruction, mobile-assisted practice, and artificial intelligence 
(AI)-supported oral interaction, the article compares their functions and limits in 
classroom teaching and learner autonomy. The analysis shows that these tools serve 
different stages of speaking development: acoustic-analysis tools support pronun-
ciation diagnosis, ASR-based platforms and video-dubbing applications support 
imitation and feedback, and LLM-powered conversational agents support situated 
oral production. Based on a focus on form, situated cognition, and task-based lan-
guage teaching, the article proposes a “diagnosis-imitation-situated production” 
model. The model emphasizes teacher-designed tasks, process-based evidence, and 
a balance among pronunciation accuracy, oral fluency, and pragmatic appropriate-
ness. 

Keywords 
College English speaking; digital speaking tools; situated learning 

 
1. Introduction 

College English speaking instruction has long faced a practical tension. Students need to express ideas, respond to 
others, and handle intercultural situations in real communication, yet classroom time is limited, and teachers can 
hardly provide immediate feedback on every student’s pronunciation, intonation, and pragmatic use. Mobile learning 
platforms, speech recognition technologies, and generative artificial intelligence (AI) have extended the time and 
space for oral practice. However, a larger number of tools does not necessarily lead to better teaching results. Without 
clear pedagogical positioning, acoustic-analysis tools may remain technical demonstrations, automatic speech recog-
nition (ASR)-based speaking platforms may become mechanical scoring exercises, and large language model (LLM)-
powered conversational agents may only create an illusion of communication. Therefore, a discussion of digital 
speaking tools must return to concrete classroom questions: Which problems can be supported by technology, and 
which stages still require teacher design, guidance, and evaluation? 

Research on technology-assisted language learning reminds us that technology should not be treated as an external 
decoration added to the language classroom. It needs to be embedded in task goals, interactional processes, and 
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learning activities. A review of technology use in foreign language learning shows that, although many types of tools 
are available, solid empirical evidence for their effectiveness is not always sufficient; researchers need to attend to 
the specific relationship between tool use and language learning outcomes (Golonka et al., 2014). Research also notes 
that technology-mediated interaction has deeply changed the social practices of language learners, and language 
teachers need to transform this interactional potential into purposeful and guided learning experiences (Kessler, 2018). 
This means that research on speaking tools should not stop at describing tool functions. It also needs to explain how 
tools enter the teaching process and how they relate to teacher roles, classroom tasks, and learning activities. 

This concern is especially important in non-English-major college English courses, where students often differ in 
pronunciation foundation, willingness to speak, and experience with digital learning. Chapelle (2003) argues that 
language-learning technology should be evaluated in relation to learning potential, learner fit, meaning focus, authen-
ticity, impact, and practicality. These criteria shift attention from tools themselves to the conditions under which they 
support learning. Similarly, learner autonomy should not mean leaving students alone with digital resources; it needs 
goals, strategies, and social mediation (Reinders & White, 2016). 

Generative AI has further changed oral practice. Students no longer only repeat fixed materials; they can receive 
responses to their own input. Yet this does not mean that all speaking problems can be handed over to intelligent 
dialogue systems. One major tension in English as a foreign language (EFL) speaking instruction in China is that 
more opportunities for oral production do not automatically solve pronunciation accuracy, prosodic control, and in-
telligibility problems. CAPT research shows that many studies still focus on segmental features, repetition-based 
practice, and local feedback, while the link between intelligibility, comprehensibility, and communicative ability 
remains underdeveloped (Amrate & Tsai, 2025). ASR studies also show variation in feedback depth, stability, and 
assessment reliability (Nickolai et al., 2024). 

Against this background, this article examines digital speaking tools within the context of college English teaching 
in Chinese higher education. It first reviews the movement from acoustic visualization to automated scoring and then 
to generative interaction. It then compares the affordances, limitations, and suitable users of different tool types. It 
further draws on focus on form, situated cognition, and task-based language teaching to explain why oral practice 
needs to connect formal accuracy with meaningful expression. Finally, it proposes an integrated model for college 
English speaking instruction. The article does not attempt to prove the universal superiority of any single tool. Instead, 
it argues that teachers should combine tools according to teaching goals, so that digital tools can genuinely support 
the gradual development of students’ speaking ability. 

2. The Development of Speaking-Support Tools 

Early speaking-support tools mainly served phonetic experimentation and pronunciation diagnosis. Praat, a repre-
sentative acoustic-analysis tool, can display acoustic parameters such as pitch, formant, duration, intensity, spectro-
grams, and waveforms. It turns pronunciation differences that students may find difficult to perceive into visible 
patterns. For Chinese learners, problems such as insufficient vowel openness, unclear stress placement, and flat into-
nation are often not solved simply by reading a sentence several more times. The value of visual feedback lies in 
helping students see the specific gap between their own pronunciation and the target pattern. In this way, the vague 
judgment that “my pronunciation is inaccurate” becomes a problem that can be analyzed and revised. A review of 
computer technology in pronunciation teaching suggests that technology contributes not only to automatic feedback 
but also to error diagnosis, the understanding of pronunciation goals, and teachers’ explanation of pronunciation 
problems (Levis, 2007). 

In the teaching of stress and intonation, spectrograms and pitch contours can provide more direct references than 
auditory discrimination alone. Students’ recordings can be replayed and observed repeatedly, and acoustic images 
can help learners connect prosodic features with actual speech production. However, Praat is not a general tool that 
every learner can use independently without support. Learners need some phonetic knowledge, and teachers also 
need to reduce operational complexity and provide continuing feedback. For this reason, the value of Praat does not 
lie in turning every student into an acoustic analyst. It lies in helping students develop phonological awareness 
through a small number of typical, interpretable examples. In college English classrooms, Praat is therefore more 
suitable as a teacher-guided diagnostic tool than as a daily practice platform left entirely to students. 

With the development of automatic speech recognition (ASR), oral learning has entered a stage of repetition scor-
ing and immediate feedback. ASR-based pronunciation and speaking platforms usually provide model audio, repeti-
tion tasks, automated scoring, pronunciation error prompts, and practice records. Students can practice repeatedly 
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after class and receive timely quantitative feedback. Compared with Praat, these tools lower the technical threshold 
and are more suitable for after-class extension in large classes. A mixed-methods study with Chinese EFL learners 
shows that mobile ASR feedback and peer feedback can both serve as useful resources for pronunciation learning. 
At the same time, learning effects and learning experiences differ across feedback conditions, which suggests that 
ASR feedback should be understood within specific learning contexts (Dai & Wu, 2023). 

The growth of mobile-assisted language learning also supports the shift from classroom-only practice to distributed 
practice. Mobile-assisted language learning has moved beyond fixed content delivery toward supported collaboration, 
interaction, and situated use (Kukulska-Hulme & Shield, 2008). For speaking instruction, this matters because oral 
ability develops through repeated exposure, practice, noticing, and revision. ASR-based platforms can provide prac-
tice opportunities that large classes often lack. Yet scores and automated prompts become meaningful only when they 
are linked to classroom explanation, follow-up tasks, and reflection. 

In addition to ASR-based speaking platforms, video-dubbing applications can supplement imitation practice. These 
tools turn film clips, animations, and other audiovisual materials into oral practice resources. Through synchronous 
dubbing, imitation of pronunciation and intonation, and comparison between model audio and self-recordings, stu-
dents can practice pronunciation, intonation, speech rate, and speech rhythm in a multimodal context. Their value 
lies in combining sound, image, role, and situation, moving imitation from isolated sentence reading toward more 
contextualized oral practice. A study on video-dubbing applications shows that Chinese college students at different 
proficiency levels develop oral skills differently after using dubbing applications, which supports including such tools 
in a speaking-practice sequence (Wang & Lee, 2025). 

At the same time, video dubbing should not be understood only as entertainment or as a way to make speaking 
practice more attractive. It offers a bridge between controlled imitation and discourse-level performance. Because 
learners have to coordinate voice, timing, emotion, and role positioning, dubbing tasks can draw attention to prosody, 
rhythm, and pragmatic tone in ways that sentence-level repetition cannot easily achieve. For lower-level learners, 
such tasks may provide a supported model for pronunciation and intonation. For higher-level learners, they may 
create opportunities to notice how spoken language changes with speaker role, emotion, and communicative intention. 
This makes video dubbing useful as an intermediate stage between ASR-based repetition and more open conversa-
tional tasks. 

The emergence of generative AI has shifted speaking tools from asking whether students “sound like the model” 
to responding to what students actually say. In Chinese higher education, tools such as SparkDesk Companion, Dou-
bao, and ERNIE Bot may be regarded as localized forms of locally accessible LLM-powered conversational agents. 
Their common feature is the ability to generate dialogues around themes such as job interviews, classroom presenta-
tions, travel consultation, and academic discussion. Students can practice organizing ideas, asking follow-up ques-
tions, revising expressions, and maintaining interaction through continuous responses. A systematic review shows 
that AI chatbots can help improve EFL speaking learning outcomes, confidence, engagement, and motivation. It also 
suggests that this field is still developing and needs further work in teaching implementation, tool design, and research 
methodology (Du & Daniel, 2024). Therefore, generative intelligent interaction should not be seen as a replacement 
for pronunciation training. It should be placed after pronunciation preparation as a stage of situated oral production. 

This stage also changes the nature of interactional practice. Earlier digital speaking tools usually controlled what 
students could say: learners repeated given sentences, read fixed passages, or responded to predesigned prompts. 
LLM-powered conversational agents, by contrast, can generate different follow-up questions, reformulate learner 
input, and maintain a topic over several turns. Godwin-Jones (2023) notes that AI bots have become part of emerging 
spaces for language learning, where the boundaries between learning environment, conversational partner, and digital 
resource are increasingly fluid. For speaking instruction, this creates both opportunities and risks. The opportunity 
lies in more frequent and less threatening oral interaction. The risk lies in the possibility that students may accept 
fluent AI output as automatically appropriate, even when the response does not fit the required register, task goal, or 
cultural context. Teacher guidance is therefore needed not only before students use the tool, but also after the inter-
action, when students evaluate whether the exchange actually served the communicative purpose. 

3. Functional Boundaries and Pedagogical Fit of Different Tool Types 

From the perspective of teaching function, speaking-support tools can be grouped into three broad types: acoustic-
analysis tools, ASR-based speaking platforms, and LLM-powered conversational agents. The first type, represented 
by Praat, is suitable for teacher-led explanation in class and for learners with a stronger phonetic foundation who are 
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willing to conduct some self-analysis. Teachers can select several typical problems in segments, stress, or intonation, 
compare students’ recordings with target pronunciation, and guide students to observe the relationship between 
acoustic parameters and articulatory actions. The value of this type of tool is not that all students should operate 
complex software for a long time, but that students can develop phonological awareness and understand where their 
pronunciation problems occur. 

The second type is more suitable for daily self-study and after-class consolidation. ASR-based pronunciation and 
speaking platforms usually provide automatic transcription, pronunciation scoring, error prompts, repeated practice, 
and practice records. They can be aligned with textbooks and classroom progress, and teachers can assign speaking 
tasks at different levels before, during, and after class. A study of ASR-based computer-assisted pronunciation train-
ing (ASR-based CAPT) indicates that learners’ perceptions of ease of use and usefulness influence their attitudes 
toward the system and their intention to continue using it (Hsu, 2016). For large college English classes, such tools 
can reduce teachers’ repetitive workload in basic practice. Nevertheless, teachers still need to select training materials 
carefully, so that students do not remain in mechanical repetition or score-oriented practice. A more effective ap-
proach is to connect platform tasks with classroom themes, unit topics, and assessment criteria, making clear which 
aspect of speaking ability each repetition task is designed to support. 

Video-dubbing applications can be regarded as a transitional tool between ASR-based speaking platforms and 
situated oral production. On the one hand, dubbing activities still rely on imitation, repetition, and repeated practice. 
On the other hand, video context, character roles, and emotional intonation prevent language practice from being 
reduced to isolated sentence reading. As a form of multimodal oral practice, video dubbing embeds pronunciation 
work in visible, audible, and imitable contexts. It enables learners to perceive pronunciation, intonation, speech flow, 
and emotional expression in materials that approximate real discourse rhythm and role relationships. Such activities 
retain the perceptual advantages of audiovisual materials, including films, animations, and songs, and help move 
speaking practice from mechanical repetition toward more context-aware expression. 

The third type is suitable for higher-level oral expression practice. LLM-powered conversational agents can be 
used for interviews, academic questions, intercultural communication, and problem-solving tasks. They are open and 
inexpensive to repeat, but they also have limits. Generated content depends on task setting and prompt design; feed-
back may not match course objectives; and overreliance on AI templates may weaken students’ independent language 
organization. A systematic review of generative AI tools for oral skills notes their potential for low-anxiety practice 
and personalized pathways, but also points to problems in coherence, feedback quality, and pedagogical fit (López-
Molines, 2025). 

Feedback is therefore a key boundary between tool use and learning. Automated feedback may identify errors 
quickly, but it cannot always explain why an expression is inappropriate or how to revise it for a given audience and 
purpose. Research on oral corrective feedback shows variation in type, timing, explicitness, and learner uptake (Lys-
ter et al., 2013). For digital speaking tools, AI- or ASR-generated feedback should be interpreted as part of a peda-
gogical conversation, not as a final judgment. 

It follows that different tools should not be ranked in a simple hierarchy. Praat is better suited to the question of 
why a learner’s pronunciation is inaccurate. ASR-based speaking platforms are better suited to increasing practice 
frequency and providing timely feedback. Video-dubbing applications are better suited to imitating pronunciation 
and intonation in audiovisual contexts. LLM-powered conversational agents are better suited to helping students 
continue speaking and speak more appropriately in a given situation. When selecting tools, teachers should first 
clarify the teaching goal. If the goal is to correct vowels, stress, and intonation, visual diagnostic tools should be 
prioritized. If the goal is to increase practice frequency and stabilize spoken forms, ASR-based platforms can be used. 
If the goal is to improve communicative fluency and pragmatic strategies, LLM-powered conversational agents can 
be introduced. Only when these tools are placed in a continuous teaching process can their complementary functions 
be realized. 

4. Situated Learning and Focus on Form: Theoretical Grounds for Tool Integration 

Speaking instruction should neither focus only on linguistic form nor pursue fluency without attention to accuracy. 
Pronunciation, intonation, grammar, and other formal features need to be handled within concrete expression tasks. 
At the same time, when students complete meaning-oriented tasks, they still need clear pronunciation cues, feedback, 
and opportunities for revision. The concept of focus on form emphasizes that, within meaning-centered communica-
tive activities, learners still need to attend to linguistic form (Long, 1991). This idea is particularly important for 
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technology-assisted speaking instruction. Praat and ASR feedback should not remain at the level of isolated sound 
correction, and LLM-powered conversational agents should not pursue “keeping the conversation going” while ig-
noring intelligibility and grammatical accuracy. 

When pronunciation teaching is integrated into oral communication courses, training often begins with phonolog-
ical awareness and focused perception, and then moves gradually to reading aloud, information-gap activities, dia-
logue, and more open communicative practice. Research on integrating pronunciation into ESL/EFL classrooms sug-
gests that speaking practice should move from a narrow focus on phonetic form toward an activity chain that com-
bines form and meaning (Levis & Grant, 2003). For college English speaking instruction, pronunciation accuracy 
and communicative fluency are not mutually exclusive. Without basic intelligibility, fluent speech may still fail to 
communicate effectively. Yet if learners remain for a long time at the level of segment correction and sentence rep-
etition, they are unlikely to develop genuine oral communicative competence. 

An intelligibility-oriented view of pronunciation also supports this position. Derwing and Munro (2015) argue that 
second language pronunciation teaching should not pursue native-like accent as the main goal; rather, it should help 
learners become understandable and communicatively effective. This distinction matters for the present model. Praat-
based visualization may show acoustic differences between learner speech and a target model, but not every differ-
ence needs the same amount of classroom attention. ASR scores may encourage students to pursue numerical im-
provement, but a high score does not necessarily mean that the learner can speak appropriately in a conversation. For 
this reason, pronunciation work should be guided by intelligibility, comprehensibility, and communicative usefulness. 
Digital tools can make speech features visible and practice more frequent, but teachers still need to decide which 
pronunciation problems most strongly affect communication. 

This integrated approach can also be explained through situated cognition. Situated cognition suggests that 
knowledge and ability are not first acquired outside use and then simply transferred into practice. Learning activities, 
learning contexts, and the cultures in which learners participate all contribute to the formation of knowledge (Brown 
et al., 1989). Speaking ability is a clear example. Knowing a sentence pattern does not mean that a student can intro-
duce himself or herself appropriately in an interview. Reading a word accurately does not mean that the student can 
respond naturally in group discussion. The pedagogical value of LLM-powered conversational agents lies in their 
ability to generate sustained interactional environments based on themes, roles, and tasks, allowing students to prac-
tice expression in language-use contexts that are closer to real communication. 

However, context cannot replace basic training, and situated learning also requires prior preparation in form. Oth-
erwise, students may keep repeating existing errors in conversation without achieving meaningful improvement. 
Task-based language teaching emphasizes that language learning should be organized around meaningful tasks, but 
tasks do not mean giving up formal guidance. Research on task-based language teaching shows that task design, 
interactional processes, teaching methodology, and assessment form important dimensions of task-based instruction 
(Ellis, 2003). From this perspective, speaking-support tools should not be listed side by side. They should be placed 
within a continuous task sequence: preliminary diagnosis helps students see problems, imitation practice helps stabi-
lize spoken forms, and situated production helps students carry those forms into real expression. 

The tool-integration model proposed in this article therefore follows a basic logic: help students see the problem 
first, stabilize spoken forms through imitation and feedback, and then move into purposeful situated expression. 
Praat’s visualization function is suitable for developing formal awareness. ASR-based speaking platforms and video-
dubbing applications are suitable for repeated practice, immediate feedback, and imitation of pronunciation and in-
tonation. LLM-powered conversational agents are suitable for open-ended production and pragmatic adjustment. 
These tools are not parallel items in a list; they correspond to different levels of speaking development. Such an 
integrated approach responds to the continuing concern with intelligibility and communicativeness in CAPT research, 
while also avoiding the overstatement of generative AI as an all-purpose solution. 

5. An Integrated Model for College English Speaking Instruction 

Considering the realities of college English classrooms in Chinese higher education, this article proposes an integrated 
model of “diagnosis-imitation-situated production.” The model can be organized within one unit, one thematic task, 
or a speaking module lasting several weeks. Its focus is not to require all tools to appear at the same time, but to select 
the most suitable tool according to the teaching process, so that students can move gradually from noticing problems 
to authentic expression. Figure 1 presents the overall framework of the model. 
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Figure 1. The Integrated Framework of the Diagnosis-Imitation-Situated Production Model. 

As shown in Figure 1, the first step is diagnosis. At this stage, teachers select pronunciation points related to the 
unit theme, such as vowel contrasts, word stress, sentence stress, or intonation patterns. Students record short speech 
samples, and teachers use Praat to analyze several representative problems rather than excessive technical details. 
The purpose is not to train every student as an acoustic analyst, but to help students notice specific pronunciation 
problems and understand how these problems may affect intelligibility. 

The second step is imitation and consolidation. After diagnosis, students need repeated practice to transform pho-
nological awareness into more stable speaking habits. ASR-based platforms and video-dubbing applications can be 
used for repetition, dubbing, retelling, and feedback-based revision. Students may compare an early recording with a 
later one and identify one improvement, one remaining problem, and one strategy for the next task. In this way, 
automated scores and feedback become part of guided reflection rather than isolated numerical judgments. 

The third step is situated production. When students have received basic pronunciation preparation, teachers can 
design communicative tasks such as interviews, academic discussions, intercultural role plays, or problem-solving 
dialogues. LLM-powered conversational agents can then provide interactive practice based on task roles and com-
municative goals. Students revise their responses through AI feedback, peer evaluation, and teacher comments. This 
stage connects pronunciation accuracy, oral fluency, and pragmatic appropriateness within meaningful language use. 

The same logic can be adapted to other themes. In intercultural communication, diagnosis may focus on sentence 
stress and polite intonation, imitation may use short dialogues or dubbing clips, and situated production may ask 
students to negotiate a misunderstanding with an AI conversational agent. In academic presentation tasks, teachers 
may combine pausing, chunking, shadowing, and follow-up questions. These examples show how the model connects 
pronunciation form, discourse function, and communicative purpose. 

In assessment, the model emphasizes multiple sources of evidence. Acoustic images generated by Praat can serve 
as diagnostic evidence for pronunciation problems. Scores and practice records from ASR-based platforms can show 
the learning process. Dialogue transcripts and recordings from situated tasks can present students’ performance in 
authentic or semi-authentic communication. Teachers should not equate the score of a single tool with a student’s 
speaking ability. Instead, they should make a comprehensive judgment based on intelligibility, fluency, pragmatic 
strategies, interactional ability, and reflective quality. For students, this form of assessment also creates a clearer 
learning path: first knowing where the problem is, then revising it through platform-based practice, and finally testing 
whether they can speak clearly, naturally, and appropriately in context. 

Table 1. Possible Criteria for Assessing the Impact of the Integrated Model 

Dimension Assessment Criteria Possible Evidence 

Pronunciation segmental accuracy, word stress, sentence stress, intona-
tion, intelligibility 

Praat-based acoustic images, ASR feedback rec-
ords, teacher rating, pre- and post-task recordings 

Fluency speech rate, pausing, continuity, self-correction, ability to 
maintain speech 

oral recordings, classroom task performance, ASR 
practice records, peer and teacher observation 

Pragmatic ability appropriateness of response, register, turn-taking, rele-
vance, ability to respond to follow-up questions 

AI dialogue transcripts, role-play performance, 
peer feedback, teacher evaluation, learner reflec-
tion 
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The practical value of the model also needs to be examined through empirical validation. Future classroom-based 
studies may adopt a quasi-experimental design, comparing classes that use the integrated model with those that use 
conventional speaking practice. Pre- and post-task recordings, ASR practice records, Praat-based acoustic evidence, 
AI dialogue transcripts, teacher ratings, peer feedback, and learner reflections can be collected to examine changes 
in pronunciation, fluency, and pragmatic appropriateness. Such evidence would help determine whether the model 
improves not only the frequency of oral practice but also the quality of students’ spoken performance in meaningful 
communicative tasks. 

In practice, this model requires attention to three issues. Teachers should control the number of tools and avoid 
platform switching merely to show technological richness. LLM-powered conversational agents also need clear tasks 
and boundaries, and students need to judge whether AI feedback fits their communicative goals. Institutions and 
teachers should also consider platform access, learner differences, data security, and technical support, since tech-
nology can expand practice opportunities but cannot replace pedagogical judgment. 

Data privacy and algorithmic bias should also be considered when the model is implemented. Students’ recordings, 
ASR scores, practice records, and AI dialogue transcripts are learning data and should be collected with informed 
consent, anonymized when used for research, and stored on secure and institutionally approved platforms. Teachers 
should avoid asking students to upload sensitive personal information during AI-assisted speaking tasks. AI feedback 
may also be shaped by the training data and recognition models of different systems. Learners with different accents, 
proficiency levels, or first-language backgrounds may receive unequal or inaccurate feedback. Therefore, automated 
feedback should be used as a reference rather than as the only basis for assessment. 

The model also has limitations that should be made explicit. First, it remains a pedagogical framework and still 
requires classroom-based validation across different learner groups and teaching contexts. Second, the model assumes 
that teachers have at least basic familiarity with acoustic analysis, ASR feedback, video-dubbing applications, and 
AI-assisted dialogue. In institutions where teachers have limited access to training or stable platforms, the model may 
need to be simplified. Third, the use of LLM-powered conversational agents raises ethical and practical issues, in-
cluding unequal access, data protection, and the reliability of AI feedback. These limitations do not weaken the need 
for tool integration; rather, they show that integration must be gradual, selective, and guided by realistic classroom 
conditions. 

6. Conclusion 

Overall, the development of college English speaking-support tools shows a movement from acoustic analysis and 
ASR-based feedback to LLM-powered interaction. Visual tools such as Praat make pronunciation problems more 
observable. ASR-based speaking platforms expand opportunities for autonomous practice. Video-dubbing applica-
tions provide multimodal contexts for imitation. LLM-powered conversational agents create new possibilities for 
situated expression. These tools have different strengths and limitations. Effective integration in speaking instruction 
does not mean replacing existing teaching with the newest software. It means placing different tools in appropriate 
learning stages. 

For college English teaching, teachers should design tasks, tools should provide support, and students should de-
velop reflection. Assessment should move beyond single scores toward process and performance evidence. Future 
research may test the model among students of different levels. Clear goals and technological boundaries remain 
essential. 
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