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Abstract: Constructivist classroom interaction design centres on the learner’s active construction of meaning. By creating 
dialogic contexts, collaborative tasks and reflective practices, it promotes students’ comprehensive development across cognitive, 
social and emotional dimensions. Drawing upon constructivist learning theory, this paper systematically analyses the theoretical 
foundations and fundamental principles of classroom interaction design. It explores the cognitive mechanisms (conceptual 
transformation, metacognitive development), social mechanisms (social identity construction, cultivation of collaborative skills) 
and affective mechanisms (learning motivation, self-efficacy) through which interaction design promotes student development. 
Building on this, the paper further proposes four typical models: problem-based interactive design, role-playing interactive 
design, project-based collaborative interactive design, and technology-enhanced interactive design, and analyses their respective 
core contributions to student development. 
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1. Introduction 
Against the dual backdrop of quality enhancement in 

higher education and student-centred reform, how classroom 
teaching can shift from a ‘teaching-centred’ to a ‘learning-
centred’ approach has become a focal point of concern for 
both educational researchers and practitioners. Constructivist 
learning theory provides a robust epistemological foundation 
for this shift: knowledge is not an objectively existing entity 
awaiting transmission, but rather a product actively 
constructed by learners through their interaction with the 
environment [1]. Within this framework, the design and 
implementation of classroom interaction are no longer merely 
matters of pedagogical technique, but fundamental issues 
concerning the nature of learning and student growth. 

‘Student growth’ is a broad concept. It encompasses not 
only the cognitive dimensions of deepening knowledge and 
developing thinking skills, but also the social dimensions of 
communication skills, a spirit of cooperation and civic 
awareness, as well as the emotional dimensions of self-
identity, learning motivation and psychological resilience. 
The key to how constructivist classroom interaction design 
promotes student growth lies in placing students within real 
or simulated task contexts, enabling them to generate and 
transform meaning through continuous interaction with peers, 
teachers, learning content, and the technological environment 
[2]. However, current research on constructivist classroom 
interaction largely remains at the operational level, lacking a 
systematic examination of the underlying mechanisms of 
student growth. This paper seeks to address the following 
questions from a theoretical perspective: What are the core 
elements of constructivist classroom interaction design? 
Through what pathways does it promote students’ 
comprehensive cognitive, social and emotional growth? How 
do different interaction design models differ in their 
contribution to student growth? Clarifying these issues will 
assist teachers in designing classroom interaction activities 
more consciously, whilst also providing a theoretical 
framework for relevant empirical research. 

2. Theoretical Foundations of 
Constructivist Classroom 
Interaction Design 

2.1. Core Tenets of Social Constructivism 
Constructivism is not a single theoretical school of thought, 

but social constructivism offers the most direct insights for 
classroom interaction design. Vygotsky’s concept of the ‘zone 
of proximal development’ posits that children, when 
collaborating with more capable peers or adults, are able to 
accomplish tasks that exceed the scope of their independent 
capabilities [3]. The core implication of this theory for 
classroom interaction design is that learning cannot be viewed 
as an isolated individual activity, but rather as a process of 
joint construction realised through social interaction. The 
function of classroom interaction is precisely to provide 
learners with a form of ‘social scaffolding’, helping them to 
reach and transcend their Zone of Proximal Development 
through collaboration. Furthermore, Vygotsky emphasised 
that higher mental functions (such as logical memory, 
conceptual thinking and intentional attention) first emerge at 
the level of social interaction, and are subsequently 
internalised to become individual mental functions. This 
implies that the abilities students demonstrate in interaction—
such as reasoning, debating and planning—are not merely 
means to complete tasks, but rather the very contexts in which 
these abilities are formed and developed. In other words, the 
quality of classroom interaction design directly influences the 
level of development of students’ higher-order thinking skills. 

2.2. Piaget’s Theory of Cognitive Conflict 
If Vygotsky provided the conceptual tools of ‘collaboration’ 

and ‘scaffolding’ for interaction design, then Piaget’s theory 
of cognitive development contributed the key mechanism of 
‘cognitive conflict’. Piaget believed that cognitive 
development stems from the individual’s continuous 
balancing of cognitive structures through assimilation and 
accommodation. When learners encounter new information 
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that is inconsistent with their existing cognitive schemas, a 
state of disequilibrium arises; it is precisely this state of 
disequilibrium that serves as the driving force behind 
cognitive development [4]. 

In classroom interactions, students are more likely to reveal 
contradictions and gaps in their understanding through the 
exchange of views with peers and teachers. Different 
interpretative approaches among peers, as well as 
counterexamples or probing questions raised by the teacher, 
can all serve as triggers for cognitive conflict. A core task of 
interactive design is to consciously create moderate cognitive 
conflict whilst providing students with sufficient security and 
support to help them achieve cognitive restructuring amidst 
this conflict. It is worth noting that the intensity of conflict 
requires careful regulation: conflict that is too weak is 
unlikely to provoke cognitive disturbance, whilst conflict that 
is too intense may lead to defensive avoidance. 

2.3. Situated Cognition and Learning 
Communities 

Lef and Wenger’s theory of situated cognition further 
enriches the theoretical resources for constructivist classroom 
interaction design. They argue that learning is a form of 
‘legitimate marginal participation’, whereby learners move 
from the periphery towards the core through gradual 
engagement within communities of practice, acquiring 
knowledge, skills and identity in the process [5]. This theory 
broadens the scope of interaction design from short-term 
classroom dialogue to community participation spanning the 
entire curriculum and indeed the whole learning journey. 

From the perspective of situated cognition, classroom 
interaction is not merely about solving a specific problem, but 
rather about enabling students to ‘become’ a certain kind of 
person—for example, an apprentice historian, a prospective 
engineer, or a responsible participant in public discourse. 
Interaction design must consider how to enable students to 
gradually undertake more complex tasks, how to transition 
from observers to participants and then to contributors, and 
how to develop a sense of belonging within the learning 
community. 

3. Basic Principles of Constructivist 
Classroom Interaction Design 

Based on the theoretical foundations outlined above, we 
can distil four basic principles for constructivist classroom 
interaction design. These principles serve both as the starting 
point for design and as criteria for evaluating the quality of 
the design. 

3.1. The Principle of Authenticity and 
Contextualisation 

Authenticity does not imply that the classroom must 
replicate entirely real workplace or life scenarios; rather, it 
means that tasks should possess a problem structure similar to 
that found in the real world—that is, they should involve a 
degree of uncertainty, require the weighing up of multiple 
factors, and allow for a variety of possible solutions. 
Contextualisation, meanwhile, emphasises that learning 
should be tied to specific task contexts, avoiding abstract, 
decontextualised drills of knowledge [6]. For example, rather 
than having students memorise economic principles, one 
might design an interactive task such as a ‘simulated city 
budget hearing’, where students apply concepts such as 

supply and demand, taxation, and public goods through role-
play. 

3.2. The Principles of Generativity and 
Participation 

Generativity refers to the idea that the interactive process 
should not be entirely predetermined by the teacher, but 
should instead continuously generate new questions, 
perspectives, and pathways through dialogue between teacher 
and students. Teachers need not be fixated on following a pre-
set lesson plan step by step, but should instead keenly identify 
valuable resources emerging from the interaction and amplify 
and deepen them. The principle of participation requires that 
interactive design ensures every student has the opportunity 
and motivation for substantive participation, rather than 
having discussions dominated by a few active students. This 
can be achieved through mechanisms such as group division 
of labour, anonymous voting, and taking turns to speak [7]. 

3.3. The Principles of Scaffolding and Dynamic 
Withdrawal 

Scaffolding refers to the temporary support provided by the 
teacher or more capable peers when learners have not yet 
mastered a particular skill independently. In constructivist 
classrooms, forms of scaffolding include: demonstration, 
prompts, questioning, partial practice, and the provision of 
examples. The key characteristic of scaffolding is that it is 
‘temporary’—as students’ abilities improve, scaffolding 
should be gradually withdrawn; this process is known as 
‘dynamic withdrawal’ [8]. Interaction design should clearly 
distinguish between the different stages of ‘teacher-led – 
collaborative guidance – student independence’, allowing 
scaffolding to fade naturally as students develop, thereby 
avoiding the students becoming chronically dependent on 
teachers or peers. 

3.4. The Principles of Reflectiveness and 
Integration 

Reflectiveness refers to the fact that interactions should not 
only facilitate ‘doing’, but also ‘thinking about doing’. 
Students accumulate a wealth of experience during the 
interaction process, but without a reflective component, it is 
difficult for this experience to be transformed into 
transferable skills. Interactive design should incorporate 
structured reflective activities, such as learning journals, 
group summaries and peer feedback analysis. The principle of 
integration emphasises that interactive activities should not be 
isolated ‘classroom games’, but should form an organic whole 
with curriculum objectives, assessment methods and out-of-
class learning. Issues arising during interaction can be 
extended to out-of-class inquiry; performance during 
interaction can be incorporated into formative assessment; 
and the outcomes of interaction can serve as the starting point 
for the next stage of learning. 
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4. Mechanisms through Which 
Constructivist Classroom 
Interaction Design Promotes Student 
Growth 

4.1. Cognitive Growth Mechanism: Conceptual 
Transformation and Metacognitive 
Development 

The most fundamental manifestation of students’ cognitive 
growth is the deepening and restructuring of their conceptual 
systems. In traditional classrooms, students may obtain 
correct answers through rote memorisation, but this does not 
equate to genuine understanding. Constructivist classroom 
interaction design creates situations of cognitive conflict by 
introducing diverse perspectives, counterexamples and 
anomalous phenomena, thereby compelling students to adjust 
their existing cognitive schemas whilst explaining these 
conflicts [9]. For instance, in a physics lesson, students might 
first predict the relative speeds at which light and heavy 
objects fall, then watch an experimental video, and finally 
discuss in groups the discrepancies between their predictions 
and the results—this simple interactive design can trigger 
profound conceptual shifts. 

The enhancement of metacognitive abilities is another 
crucial dimension of cognitive growth. Metacognition 
involves the planning, monitoring and regulation of one’s 
own thought processes. Interactive designs externalise these 
thought processes by requiring students to engage in activities 
such as ‘articulating your thought process’, ‘evaluating a 
peer’s argument’ or ‘summarising the group’s problem-
solving strategies’. When students hear peers organise the 
same problem in different ways, they unconsciously compare 
their own thinking styles, thereby gaining metacognitive 
insights. Research indicates that students who frequently 
engage in structured interactions demonstrate a stronger 
tendency towards self-monitoring when undertaking complex 
tasks independently [10]. 

4.2. Mechanisms of Social Growth: Identity 
Construction and Collaborative Skills 

Classroom interaction is not only a venue for cognitive 
events but also a laboratory for social development. Through 
interaction, students achieve three key forms of social growth: 
firstly, the development of social identity—gradually 
internalising their role as members of the discipline’s 
community of practice; secondly, the enhancement of 
communication and collaboration skills—learning to listen, to 
ask questions, and to seek consensus amidst differing 
viewpoints; and thirdly, the cultivation of a sense of 
responsibility—in group tasks, students are accountable not 
only for their own learning but also for the team’s outcomes 
[11]. 

Sociocultural theory posits that identity is not pre-existing 
but is continually negotiated and constructed through 
participation in practice. When a student successfully defends 
their viewpoint in a group discussion and is accepted by their 
peers, they gain a sense of identity as a ‘contributing member’; 
when a student takes the initiative to organise the group’s 
opinions, they experience the identity of an ‘organiser’. The 
accumulation of these identity experiences gradually shapes 
students’ self-concepts, influencing their future willingness 
and manner of participation. In other words, the quality of 
interactive design directly determines whether students will 

perceive themselves as valuable and capable learners. 

4.3. Mechanisms of Emotional Growth: 
Learning Motivation and Self-Efficacy 

Emotional factors have long been overlooked in cognitive 
research, but studies over the past two decades indicate that 
learning motivation, emotional experiences and self-efficacy 
have a significant impact on learning outcomes. 
Constructivist classroom interaction design primarily 
promotes student growth on an emotional level through the 
following means. 

The autonomy granted through interactive choices satisfies 
students’ need for self-determination. When students are able 
to choose research topics, grouping methods or the format of 
their work within a certain scope, their intrinsic motivation is 
significantly enhanced [12]. Secondly, peer recognition can 
enhance students’ sense of belonging. Receiving feedback 
such as ‘your perspective is very insightful’ during group 
interactions evokes far more positive emotions than a mark 
on an exam. Furthermore, successfully completing 
challenging collaborative tasks is a key pathway to enhancing 
self-efficacy. When students witness themselves and their 
peers jointly resolving a problem that initially seemed 
insurmountable, their belief in their own capabilities 
undergoes a qualitative transformation. 

Emotional growth manifests in an even deeper way: 
students gradually learn to manage and transform negative 
emotions arising from interactions. Defensiveness when their 
views are challenged, frustration at task failure, anxiety over 
group disagreements—these emotional experiences, which 
are inevitable in interactions, can serve as a training ground 
for students’ emotional regulation skills if handled 
appropriately. By modelling non-defensive responses, 
guiding students to attribute outcomes to effort rather than 
ability, and creating a safe atmosphere that allows for 
mistakes, teachers can help students develop healthier 
emotional response patterns. 

5. Typical Models of Constructivist 
Classroom Interaction Design 

5.1. Problem-Oriented Interaction Design 
The core of problem-oriented interaction design lies in 

driving classroom interaction through an open-ended, ill-
structured problem. Such problems typically possess the 
following characteristics: there is no single correct answer; 
there is more than one path to a solution; they require the 
integration of knowledge and information from multiple 
sources; and they are relevant to the real world. Typical 
examples include: “If you were an urban planner, how would 
you select a site for a new waste treatment plant?” “ “Given a 
limited budget, which health intervention programme do you 
think should be prioritised for funding?” 

The core contribution of problem-oriented interaction to 
student development lies in the fact that it simulates the 
cognitive load of real-world problem-solving, compelling 
students to employ higher-order thinking skills (analysis, 
synthesis, evaluation). At the same time, due to the open-
ended nature of the questions, students from diverse 
backgrounds can offer insights from their own perspectives, 
thereby lowering the threshold for participation and 
increasing the likelihood of a collision of diverse viewpoints. 
Research indicates that, following training in problem-based 
interaction, students demonstrate significantly greater 
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strategic flexibility and persistence when facing unfamiliar 
and complex problems compared to a control group [13]. 

5.2. Role-play Interaction Design 
Role-play interaction design requires students to 

temporarily assume a specific role (such as a lawyer, 
journalist, historical figure or stakeholder) and to participate 
in discussions or decision-making based on that role’s stance, 
knowledge and motivations. The unique advantage of this 
design lies in the fact that it compels students to transcend 
their personal positions during interaction and engage in ‘de-
centred’ thinking. For example, in an environmental ethics 
class, students might be asked to play the roles of 
environmentalists, business owners, local residents and 
government officials to negotiate a development project. 
Many of the views students express in these roles are ones 
they would not normally consider, as the knowledge 
structures and value orientations of the roles differ from their 
own. 

Role-playing contributes to student development in three 
ways: firstly, it fosters the development of perspective-taking 
and empathy; secondly, it deepens contextualised 
understanding of knowledge—students no longer merely 
‘know’ stakeholder theory in the abstract, but ‘experience’ the 
tensions between different interests whilst in character; thirdly, 
it provides a low-risk arena for social practice, where students 
can boldly experiment with different communication styles 
and negotiation strategies without affecting their real 
identities [14]. 

5.3. Project-Based Collaborative Interaction 
Design 

Project-based collaborative interaction design typically 
operates on a semester or half-semester cycle, with students 
working in groups to complete a comprehensive project (such 
as a research report, product prototype or curatorial proposal), 
whilst engaging in regular interaction and delivering interim 
reports throughout the process. Unlike problem-based 
interaction, project-based collaborative interaction involves 
longer timeframes, more complex tasks and places greater 
demands on teamwork. 

From the perspective of student development, project-
based collaborative interaction provides a learning experience 
that most closely resembles real-world work scenarios. 
Students must independently allocate tasks, coordinate 
schedules, resolve conflicts, and integrate contributions from 
different disciplinary backgrounds. These skills are difficult 
to acquire through lectures alone and can only be developed 
gradually through practical project work. Furthermore, the 
public presentation of project outcomes (such as exhibitions 
or oral defences) provides students with opportunities to 
receive external evaluation, which helps build professional 
confidence and social capital. A longitudinal study of 
engineering students found that those who participated in 
project-based learning scored significantly higher in post-
graduation assessments of teamwork skills than students in 
traditional courses [15]. 

5.4. Technology-Enhanced Interactive Design 
With the development of information technology, 

technology-enhanced interactive design is receiving 
increasing attention. This type of design utilises technological 
tools such as online discussion forums, real-time voting 
systems, collaborative whiteboards and virtual simulation 

platforms to expand the temporal and spatial boundaries of 
classroom interaction and broaden the range of possible 
formats. Typical examples include: preparing arguments via 
online forums prior to class, allowing classroom time to be 
devoted to in-depth debate; using anonymous polling tools to 
gather the distribution of views across the class, followed by 
discussion based on this distribution; and simulating 
hazardous or costly experimental procedures in virtual 
laboratories, with students engaging in decision-making 
discussions during the simulation process. 

The core contribution of technology-enhanced interaction 
to student development lies in the fact that it lowers the barrier 
to participation for certain students (such as introverts, those 
with poor verbal expression skills, and non-native speakers). 
In asynchronous online discussions, students have more time 
to organise their thoughts and consult resources, thereby 
producing higher-quality contributions. At the same time, the 
immediate visual feedback provided by technological tools 
(such as bar charts of voting results, word clouds, and mind 
maps) helps students to see the structure and evolution of 
collective thinking more intuitively, thereby enhancing their 
metacognitive abilities. Of course, technology should not 
overshadow the learning process; the core of interactive 
design remains the negotiation of meaning between people, 
with technology serving merely as a vehicle for this objective. 

6. Strategies for Optimising 
Constructivist Classroom 
Interaction Design 

6.1. Moving from Activity Design to Growth 
Design 

When attempting constructivist interactions, many teachers 
easily fall into the trap of ‘interaction for interaction’s sake’: 
they design a group discussion that appears lively but lacks 
cognitive depth, or is disconnected from the core objectives 
of the course. The first step in optimising interactive design is 
to shift from an ‘activity-centred’ to a ‘growth-centred’ 
approach—that is, to ask oneself with every interactive design: 
what specific growth do I hope students will achieve on the 
cognitive, social or emotional level through this interaction? 
How can this growth be observed and assessed? When 
teachers review their activity designs through the lens of 
growth objectives, many redundant or perfunctory activities 
will naturally be weeded out. 

6.2. Embedding Formative Interactive 
Assessment 

The quality of interactive design depends not only on the 
activity itself, but also on how the teacher assesses student 
performance during the interaction. Traditional interactive 
assessment often relies on crude metrics such as ‘number of 
participations’. A more effective approach is to establish a 
framework for formative interactive assessment; for example, 
breaking down interactive skills into sub-dimensions such as 
‘proactive questioning’, ‘evidence-based argumentation’, 
‘responding to others’ and ‘synthesising viewpoints’, and 
providing targeted feedback after each interaction. 
Assessment need not necessarily involve grading; it can take 
the form of descriptive text or symbolic markers. The key is 
to make students aware that interaction is a skill that can be 
observed, assessed and improved, rather than a vague concept 
of ‘classroom behaviour’ [16]. 
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6.3. Cultivating a Culture of Interaction 
Rather Than Merely Designing Activities 

In some classrooms, despite the design of well-crafted 
interactive activities, student engagement remains low or the 
quality of participation is poor; the root cause lies in the 
absence of a culture of interaction. An interactive culture 
refers to a set of shared beliefs and norms among class 
members regarding ‘what constitutes good interaction’. 
Teachers can foster this culture by: establishing interactive 
agreements with students at the start of the term (such as ‘state 
your reasons when disagreeing’, ‘do not interrupt others’, 
‘take turns to lead’); leading by example in daily interactions, 
demonstrating respectful questioning and constructive 
feedback; and organising regular reflection sessions where 
students share their progress and challenges in interacting. 
The formation of an interactive culture takes time, but once 
established, it has a lasting impact that extends beyond the 
specific course—students will carry these positive interactive 
habits into other courses. 

6.4. Addressing Issues of Power and Difference 
in Interaction 

Classroom interaction does not occur in a vacuum; students’ 
gender, ethnicity, linguistic background, personality traits and 
other factors all influence how they participate in interactions 
and how they are treated. Research indicates that in unguided 
interactions, male students, extroverted students, and those 
from mainstream cultural backgrounds tend to receive more 
opportunities to speak. Optimising interaction design requires 
acknowledging these power imbalances and implementing 
targeted measures: for example, using anonymous speaking 
tools, enforcing a speaking rotation, ensuring diversity in 
group formation, and providing individual guidance to 
students who dominate discussions (“Let’s hear from those 
who haven’t spoken yet”). Only when all students are granted 
equal voice in interactions can interactive design truly foster 
the growth of every student [17]. 

7. Conclusion 
Constructivist classroom interaction design is not a fixed 

set of technical solutions, but rather a teaching philosophy and 
practical framework centred on student growth. It is rooted in 
social constructivism, cognitive conflict theory and situated 
cognition theory, and is guided by the fundamental principles 
of authenticity, generativity, scaffolding and reflection. 
Through three pathways—stimulating cognitive conflict and 
metacognition, cultivating social identity and collaborative 
skills, and enhancing learning motivation and self-efficacy—
interaction design facilitates students’ comprehensive 
cognitive, social and emotional development. 

The four typical design models—problem-based, role-
playing, project-based collaboration and technology-
enhanced—each have their own focus and serve student 
development in different dimensions. When designing 
interactions, teachers should transcend the role of mere 
‘activity facilitators’; instead, they should adopt a growth-
oriented approach, embed formative assessment, foster a 
culture of interaction, and address power imbalances. Future 
research could further explore the mechanisms for matching 
interaction design models to different disciplinary contexts, 
as well as how to utilise learning analytics to track and 

intervene in students’ growth trajectories in real time. Amidst 
the broader trend in higher education shifting from knowledge 
transmission towards a competence-based approach, 
constructivist classroom interaction design will become an 
indispensable core pathway for promoting student growth. 
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