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ABSTRACT

Student-centred, flipped and collaborative pedagogies transfer substantial responsibility for foundational learning to students
before class and reserve contact time for application, discussion and peer learning. Their effectiveness therefore depends on
readiness for both self-regulation and collaboration, yet these capacities are often presumed rather than demonstrated. This
systematic critical integrative review examined how undergraduate preparation and meaningful participation are conceptual-
ised, what predicts them, how they relate to learning, how learner diversity is represented, and which design principles can
address persistent disengagement. Searches conducted on 30 July 2026 covered empirical studies published from January 2015
to December 2025. OpenAlex, ERIC and SciSpace discovery systems were supplemented by backward and forward citation
searching. The reported selection process produced 35 included studies from 154 unique screened records. Evidence was syn-
thesised through framework analysis informed by self-regulated learning, self-determination and social interdependence theo-
ries. Preparation was better represented by regularity, timeliness and productive strategy use than by access alone. In-class
participation was frequently unequal, with unstructured group work permitting silence, domination, social loafing and com-
pensatory labour. Evidence was predominantly observational and context-specific, while subgroup analyses by age, nationality,
personality, disability or neurodiversity, socioeconomic circumstances and competing work or care responsibilities were rare.
The review develops an Autonomy-Collaboration Readiness Framework and a Progressive Autonomy Model. These conceptual
models treat readiness as relational, developmental and differentially distributed, and position concise resources, readiness
assurance, individual accountability, structured collaboration, inclusive participation options, timely feedback and gradual
transfer of responsibility as design priorities. The models require prospective validation.
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1. Introduction

1.1 The promise and hidden prerequisites of
student-centred pedagogy

Flipped learning has become one of the most
recognisable expressions of the shift from lec-
turer-centred transmission toward student-cen-
tred higher education. Its basic sequence ap-
pears straightforward: students encounter ex-
planatory content before class, while scheduled
contact time is used for active application, prob-
lem solving, peer instruction and feedback. This
rearrangement is attractive because it promises
to replace passive listening with purposeful in-
tellectual work, permit students to control the
pace of initial exposure, and release instructors
to diagnose misconceptions and support higher-
order learning (Abeysekera & Dawson, 2015; Al-
Samarraie et al., 2020). Yet the apparent simplic-
ity of the sequence conceals demanding behav-
ioural and motivational prerequisites. The
model presupposes that students will begin as-
signed work without direct supervision, regu-
late attention, persist when content is difficult,
judge whether they understand it, and arrive
prepared to expose their reasoning to peers.

These prerequisites are not incidental. Pre-class
work is the epistemic foundation on which in-
class activity rests. If foundational concepts
have not been encountered, collaborative tasks
can become exchanges of unsupported opinion,
improvised answer-seeking or passive depend-
ence on a better-prepared peer. Instructors then
face an unattractive choice: continue with activ-
ities that many students cannot use produc-
tively, or reteach the assigned content and
thereby reward non-preparation. The latter re-
sponse may preserve short-term comprehen-
sion but teaches students that preparation is op-
tional because the lecturer will eventually sup-
ply the missing explanation. The former protects
the formal model while risking exclusion of stu-
dents who lack prior knowledge, confidence,
time or effective study strategies.
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A parallel assumption concerns collaboration.
Placing students in groups does not itself create
collaborative learning. Productive collaboration
requires sufficient individual preparation, posi-
tive interdependence, individual accountability,
communicative confidence, reciprocal listening
and a task that cannot be completed by one dom-
inant member. When these conditions are ab-
sent, group work can distribute grades without
distributing thought. A small number of stu-
dents may perform most of the interpretation,
explanation and reporting, while others remain
silent, defer to perceived experts, use phones for
unrelated activity or wait for a final answer.
Such classrooms can look active while remain-
ing cognitively unequal.

1.2 Double disengagement: before class and
within class

The central problem addressed in this review is
therefore double disengagement. Pre-class dis-
engagement includes non-completion, late ac-
cess, superficial skimming, fragmented viewing,
reliance on summaries, or the use of generative
artificial intelligence to produce answers with-
out adequate engagement with source material.
In-class collaborative disengagement includes
silence, social loafing, domination, procedural
compliance, off-task behaviour and contribu-
tions that are verbally present but conceptually
empty. These forms of disengagement are con-
nected, but they may not have the same mean-
ing for all students. Age, academic stage, prior
schooling, language background, personality-
linked preferences, disability or neurodiversity,
employment, care responsibilities and material
access can alter how the same pedagogical de-
mand is experienced. These forms of disengage-
ment are connected. Students who have not pre-
pared may remain silent because they have little
substantive knowledge to contribute; students
who expect discussion to be dominated by oth-
ers may decide that preparation has low value.
Repeated experiences of low-quality collabora-
tion can thus weaken motivation to prepare,
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while weak preparation makes collaboration
less credible and less educationally rewarding.

This problem has acquired additional urgency
in a digital environment structured around con-
tinuous attention capture. Social media, enter-
tainment platforms, employment, family obliga-
tions and overlapping course deadlines compete
with deliberate reading. Generative Al adds a
more ambiguous challenge. It can explain diffi-
cult concepts, generate practice questions and
support feedback, but it can also separate visible
task completion from genuine learning. A pre-
class response may now be produced quickly
without the intellectual struggle through which
conceptual understanding is formed. The appro-
priate question is not whether technology is
beneficial or harmful in itself, but whether
course design makes productive cognition more
valuable than symbolic compliance.

1.3 Limitations of the existing evidence base

Prior reviews have generally asked whether
flipped classrooms improve achievement, satis-
faction or engagement relative to conventional
lectures. Meta-analytic evidence tends to show
small to moderate average benefits, but effects
vary by discipline, implementation fidelity, as-
sessment design and comparison condition (Shi
et al., 2020; Turan, 2023). Broad reviews also
show that the label flipped classroom covers
highly heterogeneous arrangements, from short
videos followed by quizzes to elaborate team-
based and inquiry-oriented designs (Al-Samar-
raie et al., 2020; Divjak et al., 2022). The average
effect of this heterogeneous category is conse-
quently less informative than the mechanisms
through which particular designs succeed or
fail.

Preparation and participation have often been
treated as intermediate implementation details
rather than as the central causal architecture of
the model. Engagement reviews increasingly
distinguish behavioural, cognitive, emotional
and agentic dimensions, but the relationship be-
tween unsupervised preparation and the distri-
bution of intellectual participation within
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groups remains insufficiently theorised. Like-
wise, scholarship on social loafing and group
work has developed largely outside the flipped-
learning literature, even though the classroom
phase of flipped learning commonly depends on
small-group activity. The two evidence streams
need to be brought together.

1.4 Purpose and research questions

This review critically synthesises evidence on
the readiness conditions underlying flipped and
collaborative undergraduate learning. It does
not begin from the premise that students are de-
ficient or that direct instruction is inherently su-
perior. It examines a relational and develop-
mental problem: whether the autonomy and col-
laboration demanded by a pedagogical design
are aligned with students’ demonstrated capa-
bilities, motivations, circumstances and aca-
demic stage, and whether instructors and insti-
tutions provide adequate structures for those ca-
pabilities to develop. It also examines whether
the literature adequately represents learner het-
erogeneity or conceals differential experiences
within average effects. Four questions guide the
review:

RQ1. How extensively and in what ways do un-
dergraduate students complete pre-class learn-
ing and participate meaningfully in in-class
group activity?

RQ2. Which learner-level, diversity-related, in-
structional and contextual factors explain varia-
tion in preparation and meaningful participa-
tion?

RQ3. What relationships are reported among
preparation, participation and learning out-
comes?

RQ4. Which design principles can support equi-
table, guided, partially flipped and progressively
autonomous undergraduate learning?

Open Christian Press | CC BY-4.0



When Students Neither Prepare nor Participate

OJ-TELL | Vol. 2, No. 3 (2026)

2. Theoretical and Conceptual Frame-
work

2.1 Self-regulated learning and the demands
of pre-class study

Self-regulated learning explains how students
translate intentions into sustained academic ac-
tion. It encompasses forethought, strategic per-
formance and self-reflection, including goal set-
ting, planning, time management, monitoring,
help seeking and adaptation (Zimmerman,
2002). Flipped learning externalises many regu-
latory decisions that a lecture ordinarily struc-
tures. Students must decide when to begin, how
long to persist, whether to revisit a resource and
how to respond to confusion. Online access in-
creases temporal flexibility, but flexibility ex-
pands the number of decisions that learners
must regulate. Students with weak planning or
high susceptibility to distraction can therefore
experience flexibility as postponement rather
than agency.

This perspective cautions against interpreting
non-preparation solely as lack of care. A student
may value learning but lack strategies for con-
verting that value into regular action. Con-
versely, a student may demonstrate procedural
completion while avoiding monitoring and elab-
oration. Learning-management-system traces
are useful precisely because they reveal tem-
poral and sequential patterns that self-report
cannot capture, although opening a file or play-
ing a video remains an imperfect proxy for cog-
nition (Jovanovic et al., 2017, 2019). Readiness is
thus behavioural and metacognitive, not merely
attitudinal.

2.2 Self-determination, task value and mini-
mum-compliance behaviour

Self-determination theory distinguishes autono-
mous motivation from controlled regulation
and amotivation. Students may prepare because
they find the material interesting, recognise its
importance, seek competence, fear sanctions,
want marks, or merely wish to complete a
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credential (Ryan & Deci, 2020). These motives
can produce similar visible behaviours while
differing in depth and durability. Low-stakes ac-
countability may be necessary to establish rou-
tines, but external incentives alone can produce
minimum-compliance behaviour when students
see no credible relationship between prepara-
tion and success in class.

Task value is therefore central. Preparation is
more likely when materials are concise, accessi-
ble and visibly necessary for an intellectually
worthwhile classroom task. It is less likely when
readings are excessive, videos repeat textbook
content, group discussions merely ask students
to restate definitions, or assessment rewards
memorisation that can be achieved without
preparation. The pedagogical problem is not
simply how to compel work, but how to make ef-
fort intelligible and consequential.

2.3 Social interdependence and the condi-
tions of collaboration

Social interdependence theory distinguishes co-
operative structures, in which participants per-
ceive that they can attain their goals together,
from arrangements in which outcomes are inde-
pendent or competitive (Johnson & Johnson,
2009). Effective collaborative learning requires
positive interdependence and individual ac-
countability. Without the first, students can di-
vide a task into isolated fragments and avoid
genuine intellectual exchange. Without the sec-
ond, students can benefit from a group product
without contributing proportionately. Psycho-
logical safety also matters because students are
unlikely to test uncertain reasoning when disa-
greement is experienced as humiliation or when
more fluent peers monopolise discussion (Ed-
mondson, 1999).

Social loafing research shows that reduced iden-
tifiability, large groups, low task significance
and the expectation that others will compensate
can weaken individual effort (Karau & Williams,
1993). In educational groups, the burden often
shifts to conscientious members who protect the
collective grade by completing missing work.
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This compensation can conceal dysfunctional
participation because the group still produces a
plausible output. Group performance is there-
fore an unreliable indicator of distributed learn-
ing.

2.4 Learner heterogeneity and differential
readiness

Readiness is unlikely to be evenly distributed or
stable across tasks. Student engagement
emerges at an educational interface where indi-
vidual histories and psychosocial conditions
meet institutional expectations and curriculum
design (Kahu & Nelson, 2018). Academic level,
age, prior schooling, language background, na-
tionality and cultural context, personality-
linked preferences, disability or neurodiversity,
employment and care obligations, and material
access may therefore influence how students ex-
perience pre-class autonomy and public collab-
oration. These characteristics should not be
treated as deterministic labels. Nationality, for
example, is not itself a learning mechanism, and
personality does not fix a student’s capacity to
participate; their relevance lies in how they in-
teract with language, belonging, prior academic
socialisation, task structure and available par-
ticipation modes.

The review consequently treats learner diver-
sity as a cross-cutting analytic condition and an
evidential question. It distinguishes factors di-
rectly examined in included studies from plau-
sible but under-tested sources of variation. Aca-
demic stage, prior knowledge, self-regulation,
language confidence and access appeared more
often in the corpus. Differential effects by age,
personality, disability or neurodiversity, socio-
economic  position,  employment, care
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responsibilities and nationality were rarely
tested. Absence of subgroup evidence should not
be mistaken for evidence of uniform effects.

2.5 The provisional Autonomy-Collaboration
Readiness Framework

The review integrates these traditions through
the Autonomy-Collaboration Readiness Frame-
work shown in Figure 1. Independent-learning
readiness includes self-regulation, motivation,
prior knowledge, academic literacy, workload
management, attentional control and the ability
to use digital tools without outsourcing the core
cognitive task. Collaborative-learning readiness
includes preparation, language confidence, psy-
chological safety, listening, explanation, respect-
ful disagreement, peer trust, positive interde-
pendence and resistance to social loafing.
Learner heterogeneity and academic stage oper-
ate across both domains. Neither domain should
be understood as a fixed personal trait: both are
shaped by task design, assessment, feedback,
group composition, instructional scaffolding, ac-
cessibility and the broader curriculum.

The framework proposes a reciprocal relation-
ship. Preparation equips students to contribute
evidence and reasoning; high-quality collabora-
tion can make preparation valuable by creating
a context in which knowledge is used, ques-
tioned and extended. Conversely, low-quality
collaboration may undermine preparation, and
non-preparation can empty collaboration of
substance. Readiness is therefore an emergent
alignment among learner capabilities, heteroge-
neous circumstances, design conditions and so-
cial relations. The framework is a conceptual
synthesis rather than a validated measurement
model.

Page 5 Open Christian Press | CC BY-4.0



When Students Neither Prepare nor Participate

OJ-TELL | Vol. 2, No. 3 (2026)

Autonomy-Collaboration Readiness Framework

INDEPENDENT-LEARNING READINESS
Self-regulation and time management
Motivation and perceived task value
Prior knowledge and academic literacy

COLLABORATIVE-LEARNING READINESS

Subject-matter preparation
Language confidence and psychological safety

Listening, explanation and respectful disagreement

Workload and competing responsibilities
Attentional and digital self-management
Constructive rather than substitutive Al use

Peer trust and positive interdependence
Individual accountability
Resistance to social loafing and domination

Reciprocal relationship: preparation enables contribution; credible collaboration increases the value of preparation

¥

DESIGN, CONTEXT AND LEARNER HETEROGENEITY

Alignment of pre-class and in-class tasks | bounded workload | readiness assurance | structured roles

assessment and feedback | technological access | academic stage | language and prior schooling

age and life responsibilities | nationality/cultural context | disability or neurodiversity | participation options

l

MEANINGFUL AND EQUITABLY DISTRIBUTED ENGAGEMENT AND LEARNING

Regular preparation | evidence-based participation | conceptual understanding | application

critical dialogue | durable individual learning | equitable participation opportunities

Readiness is relational and developmental, not a fixed personal trait.

Figure 1. Autonomy-Collaboration Readiness Framework. Readiness is shaped by learner capabilities, heterogeneity and design/con-
text conditions. The framework is a conceptual product of the review and requires prospective validation.

3. Method

3.1 Review design and reporting

A systematic critical integrative review was con-
ducted to combine heterogeneous quantitative,
qualitative and mixed-methods evidence and to
develop a theoretically informed account of
preparation, collaborative participation and
learner heterogeneity. Integrative review was
selected because the questions concern mecha-
nisms, meanings, differential conditions and de-
sign responses rather than a single intervention-
outcome estimate (Whittemore & Knafl, 2005).
Reporting was informed by PRISMA 2020 and
PRISMA-S (Page et al., 2021; Rethlefsen et al.,
2021). A review plan specifying the questions, el-
igibility criteria, search concepts, extraction
fields and synthesis framework was finalised
before full-text synthesis and is reproduced in
Appendix A. The plan was not prospectively
time-stamped or registered; it should therefore
not be interpreted as a registered protocol. No
primary human-participant data were collected.
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3.2 Eligibility criteria

Studies were eligible when they: (a) reported
peer-reviewed empirical research; (b) involved
undergraduate or mixed higher-education pop-
ulations from which undergraduate evidence
could be interpreted; (c) examined a flipped,
blended, active or collaborative design in which
pre-class preparation or in-class group partici-
pation was a material component; (d) reported
behavioural, perceptual, interactional or learn-
ing-outcome evidence relevant to preparation
or meaningful participation; (e) were published
in English between January 2015 and December
2025; and (f) provided sufficient methodological
information for design-sensitive appraisal. Stud-
ies focused exclusively on school pupils, staff de-
velopment, purely technical systems, opinion
pieces and reviews were excluded from the em-
pirical synthesis. Earlier theoretical and founda-
tional sources were retained for conceptual
framing but did not enter the PRISMA count. The
end date was fixed at the last complete publica-
tion year before the search; studies published in
2026 were not eligible.
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Table 1. Eligibility criteria

m Included Excluded

Population Undergraduate or mixed higher-education students
Pre-class preparation, flipped learning engagement,
Phenomenon group discussion, collaborative participation or social
loafing
. Peer-reviewed empirical quantitative, qualitative or
Evidence ;
mixed-methods research
Behavioural traces, readiness, motivation, interaction
Outcomes

School-only populations; staff-only professional de-
velopment

Technology use without preparation or participation
evidence

Reviews, editorials, conceptual papers and conference
abstracts without sufficient data

Satisfaction alone where it could not illuminate prepa-

quality, participation distribution or learning outcomes | ration or participation

Period and language

3.3 Information sources and search strategy

Searches were conducted on 30 July 2026. Open-
Alex records were retrieved through the Sider
Scholar interface; ERIC was searched through its
public record interface; and SciSpace semantic
discovery was used as a supplementary route
for studies whose titles or abstracts did not use
the exact phrases pre-class preparation or group
participation. Search concepts combined flipped
classroom or flipped learning with preparation,
self-regulation, engagement, participation,
group discussion, collaborative learning, social
loafing, psychological safety, higher education
and undergraduate. A separate concept block
combined generative Al or ChatGPT with flipped
learning and student engagement. Backward

January 2015 to December 2025; English

Outside period; non-English full text

and forward citation searching was conducted
from directly relevant empirical studies and
prior reviews. Complete reported strings are re-
produced in Appendix A.

The public OpenAlex interface returned 2,358
broad matches for the principal query but per-
mitted export of only 100 relevance-ranked rec-
ords. All 100 exported records were screened.
Supplementary ERIC and SciSpace searches and
citation chasing broadened coverage, but nei-
ther relevance-ranked export nor semantic dis-
covery is fully reproducible because results can
change with indexing and proprietary ranking.
The review is therefore systematic in its docu-
mented procedures and critical in its synthesis,
but it does not claim exhaustive database cover-
age. This boundary is central to interpretation.

Table 2. Search sources, reported search logic and operational constraints

Source Core search logic Records entering
identification

OpenAlex via Sider

"flipped classroom" AND higher education AND ("pre-class" OR preparation

100 exported from

Scholar 30 July 2026 OR engagement OR "self-regulated learning"); 2015-2025; article 2,358 broadly
matched records
("flipped classroom" AND (pre-class OR self-regulated OR engagement)) OR
ERIC 30 July 2026 ("group work" AND "social loafing"); higher education 20
. Four semantic searches covering preparation; collaborative participation; mo-
SciSpace 30 July 2026 tivation/distraction/Al; African higher education 40
Citation searching 30 July 2026 Backward and forward citation searching from sentinel studies and reviews 12

Note. Search strings and PRISMA counts are reported in Appendix A. Semantic-search results are supplementary and ranking-de-

pendent.

3.4 Selection process

One reviewer conducted title-and-abstract
screening, full-text assessment, extraction and
appraisal. No independent duplicate screening,
calibration exercise or inter-rater agreement
statistic was available. Records were merged by

DOI: 10.65655/0cp.ojtell.100

DOI and, where no DOI was available, by nor-
malised title and first author. After removal of
18 duplicates, 154 wunique records were
screened; 103 were excluded because they did
not address the eligible population, phenome-
non, period, language or empirical scope. Fifty-
one reports were sought for full-text assessment,
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four could not be retrieved, and 47 were as-
sessed. Twelve were excluded: five did not di-
rectly measure or substantively interpret prepa-
ration or participation, three focused on school
populations, two  were reviews or

commentaries, and two provided insufficient
methodological information. Thirty-five studies
entered the synthesis. Figure 2 reports the selec-
tion process. The single-reviewer process is ad-
dressed as a limitation.

PRISMA 2020 Study-Selection Flow

Records identified through databases and discovery indexes
OpenAlex export: 100 | ERIC: 20 | SciSpace: 40
Total: 160

\

Records identified through other methods
Backward and forward citation searching: 12

e

Records after de-duplication

(n = 154) | Duplicates removed: 18

]

Titles and abstracts screened
(n=154)

Records excluded
(n =103)

I

Full-text reports sought
(n=51)

> Reports not retrieved
(n=4)

I

(n=47)

Full-text reports assessed for eligibility

Full-text reports excluded (n = 12)
No direct preparation/participation evidence: 5
School-only population: 3
Review/commentary/non-empirical: 2

!

Insufficient methodological information: 2

Empirical studies included in the integrative ]

synthesis (n = 35)

Figure 2. PRISMA 2020 flow diagram for study identification and selection.

3.5 Data extraction and methodological ap-
praisal

A structured extraction matrix captured publi-
cation details, country, discipline, sample, aca-
demic level, design, operationalisation of prepa-
ration, operationalisation of participation,
learner and diversity factors, design factors, out-
comes and limitations. Preparation was coded
as access, completion, timeliness, regularity,
productive strategy use or demonstrated readi-
ness. Participation was coded as attendance,
speaking frequency, contribution distribution,
evidence use, explanation, questioning, con-
structive disagreement, peer support or social
loafing. Diversity fields recorded whether age,
nationality or cultural context, language, per-
sonality, disability or neurodiversity, socioeco-
nomic circumstances, employment or care re-
sponsibilities, prior preparation and academic
stage were reported or analysed. This distinc-
tion prevented visible activity from being
treated automatically as meaningful

DOI: 10.65655/0cp.ojtell.100

engagement and prevented unmeasured diver-
sity from being inferred.

Methodological quality was appraised with de-
sign-appropriate domains informed by the
Mixed Methods Appraisal Tool: clarity of the re-
search question; appropriateness of sampling
and measurement; completeness of outcome
data; alignment between analysis and design;
integration in mixed-methods studies; and ade-
quacy of qualitative substantiation (Hong et al,,
2018). Appraisal qualified interpretation rather
than generating a numerical score or excluding
studies solely for imperfect reporting. Overall
confidence was classified as higher when no
critical weakness materially threatened the
study’s contribution, moderate when identifia-
ble limitations constrained but did not invali-
date interpretation, and lower when evidence
relied heavily on weak or indirect measure-
ment. Fourteen studies were classified as higher
confidence, 20 as moderate and one as lower.
Appendix B reports study-level judgments. Be-
cause appraisal was conducted by one reviewer
and the full domain-by-domain matrix is not
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publicly archived, these judgments should be
treated as transparent interpretive assessments
rather than externally replicated ratings.

3.6 Synthesis

The synthesis combined deductive and induc-
tive framework analysis (Gale et al., 2013). The
reviewer first familiarised themselves with the
studies and charted extracted evidence in a ma-
trix. Initial deductive categories came from self-
regulated learning, self-determination and so-
cial interdependence theories. Inductive coding
then identified explanations and design re-
sponses not adequately represented by those
categories, including curriculum-level work-
load, performative group work, compensatory
labour, learner heterogeneity and the distinc-
tion between constructive Al support and cogni-
tive substitution. Evidence was compared across
methods, disciplines and confidence levels. Con-
tradictory findings were retained rather than
resolved through vote counting, and lower-con-
fidence studies did not alone support major con-
clusions.

4. Results

4.1 Characteristics and distribution of the evi-
dence

The 35 included studies were published between
2015 and 2025 and spanned multiple national

Table 3. Selected characteristics of the included evidence

and disciplinary settings. Most evidence came
from Europe, East and Southeast Asia, North
America or Australasia. Four studies provided
direct evidence from African higher education,
including South African and Ethiopian settings.
Health-professions education and STEM were
strongly represented, followed by language
learning, teacher education and cross-discipli-
nary general education. Business and social-sci-
ence contexts were comparatively sparse de-
spite their frequent dependence on case discus-
sion and group work.

The corpus combined learning analytics, sur-
veys, quasi-experiments, structural models,
mixed-methods studies and qualitative case evi-
dence. Objective traces of preparation were less
common than self-report, and direct observa-
tion or analysis of contribution quality was
rarer still. Many studies measured engagement
through satisfaction, attendance or perceived
usefulness. These indicators are informative but
cannot establish whether students engaged
deeply with content, whether participation was
equitably distributed or whether average out-
comes concealed subgroup differences.

Bouwmeester et al.

Medical education Mixed methods

(2016)

Boevé et al. (2017) Psychology/statistics Diaries and outcomes
Jovanovic et al. (2017) Engineering LMS sequence analytics
White et al. (2017) Pharmacy Engagement and assess-

ment data

Comparative interven-

Science education X
tion

Jensen et al. (2018)

Le Roux & Nagel
(2018)

South African higher ed-

ucation Qualitative/mixed

Longitudinal LMS ana-

Jovanovic et al. (2019) lytics

Engineering

Cross-disciplinary univer- | Structural equation

Shih et al. (2019) sity modelling
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Students used heterogeneous preparation

How students prepared strategies; time and guidance mattered.

Study behaviour and
performance

Some students resisted changing study rou-
tines; flipping was not a quick behavioural fix.

Distinct strategy profiles differed in examina-

Pre-class strategies tion performance and changed over time.

Engagement-perfor-
mance relationship

Engagement related differently to examination
question types.

Pre-class learning strat- | Structured pre-class approaches affected prep-
egy aration and classroom readiness.

Teaching, social and cognitive presence de-
pended on a coherent blend, not technology
alone.

Perceived deep learning

Regularity and perfor-
mance

Regular and timely pre-class activity was more
predictive than aggregate access.

Online SRL and inten- Self-regulation and interaction predicted per-
tion ceived usefulness and continued participation.
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Large general-education

Doo & Bonk (2020) class

Survey modelling

Undergraduate group

Tosuntas (2020) work

Structural model, n=846

Rajaguru et al. (2020) Business education PLS modelling

Regulation-supported

Jung et al. (2022) intervention

Higher education

University flipped

Chen et al. (2023) courses

Behavioural analytics

ChatGPT-guided inter-

Li (2023) vention

Teacher education

Engagement predictors

Social and cyberloafing

Social loafing and work
quality

Guided regulation

Pre- and in-class behav-
iour

Al-supported flipped
learning

Self-efficacy, self-regulation and social pres-
ence were associated with engagement.

Larger groups and diffusion of responsibility
were associated with loafing.

Apathy, disruption and compensatory effort op-
erated differently by group formation.

Explicit regulation support strengthened higher-
order engagement.

Pre-class and in-class behaviours jointly pre-
dicted performance and experience.

Guided Al use improved project performance
and perceptions in the studied design.

Deng & Gao (2024) University course Quasi-experiment

First-year language stu-

Diningrat et al. (2024) dents

Survey/regression

Ethiopian medical educa-

Mengesha et al. (2024) tion

Interventional study

Embedded questions increased observable
video engagement and supported learning
measures.

Embedded pre-class
questions

Goal setting, environmental structuring and

Online SRL help seeking were prominent strategies.

Contextual feasibility was demonstrated, while
infrastructure and implementation remained sa-
lient.

Learning and percep-
tions

Note. Table 3 presents analytically influential studies rather than a complete evidence inventory. Appendix B lists all 35 included stud-

ies and confidence judgments.

4.2 RQ1: Preparation and participation were
uneven and poorly captured by simple com-
pletion metrics

The clearest finding is heterogeneity. Students
did not respond uniformly to the same flipped
design. McNally et al. (2017) identified students
who broadly endorsed the model and others
who resisted pre-learning. Boevé et al. (2017)
similarly found that introducing a flipped struc-
ture did not automatically transform study be-
haviour. Some students experienced the design
as supportive, while others retained prior rou-
tines even when those routines were misaligned
with the course. This evidence contradicts an
implicit developmental assumption that univer-
sity status is sufficient proof of independent-
learning readiness.

Studies using learning analytics refined the
meaning of preparation. Jovanovi¢ et al. (2017)
identified distinct sequences of pre-class re-
source use associated with different perfor-
mance profiles. Their later longitudinal analysis
found that regularity and time management
were predictive, indicating that aggregate
counts conceal strategically important differ-
ences (Jovanovic et al.,, 2019). A student who re-
peatedly returns to resources, attempts
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questions and distributes effort across time is
not equivalent to a student who opens the same
resources immediately before class. Access is
therefore a weak indicator; preparation should
be operationalised through regularity, timeli-
ness, completion, retrieval practice and evi-
dence of comprehension.

Evidence about in-class participation was less
mature. Many flipped studies assumed that
small-group work represented engagement
without measuring who contributed or the qual-
ity of contributions. Where collaborative pro-
cesses were examined directly, participation
was often unequal. Social-loafing studies
showed that group size, reduced identifiability,
apathy and disruptive behaviour can weaken ef-
fort, while conscientious students compensate
to protect group outcomes (Rajaguru et al., 2020;
Tosuntas, 2020). The resulting product may look
successful even though learning opportunities
were distributed unevenly. Meaningful partici-
pation therefore requires evidence of reasoning,
explanation, questioning or synthesis, not
merely attendance or speech.
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4.3 RQ2: Preparation and participation re-
flected interactions among learner readiness
and design

4.3.1 Self-regulation and prior learning routines

Self-regulation was the most consistent learner-
level explanation. Online goal setting, environ-
mental structuring, time management and help
seeking were associated with more positive en-
gagement, while irregular last-minute patterns
were associated with weaker outcomes (Din-
ingrat et al., 2024; Jovanovi¢ et al., 2019; Shih et
al., 2019). Yet several studies also demonstrated
that course design can strengthen regulation.
Learning-analytics feedback, embedded ques-
tions and regulation prompts made the learning
process more visible, although effects were not
uniformly positive across all outcomes (Deng &
Gao, 2024; Jung et al., 2022). The appropriate in-
ference is not that self-regulation is a fixed entry
requirement, but that flipped courses increase
its importance and should therefore teach it ex-
plicitly.

4.3.2 Motivation, perceived value and resistance

Students were more willing to prepare when
pre-class work was concise, accessible and
clearly connected to classroom success. Con-
versely, resistance was associated with percep-
tions of additional workload, preference for di-
rect explanation, uncertainty about expecta-
tions and weak alignment between preparation
and assessment. Motivation was not reducible to
whether students liked videos or group work.
Students could appreciate flexibility while post-
poning work, or express satisfaction while con-
tributing minimally. Autonomous motivation
and task value offered a better account than pos-
itive attitude alone.

Credential-oriented or minimum-compliance
behaviour was rarely measured directly, which
is a notable gap. Nevertheless, the literature re-
peatedly showed sensitivity to assessment sig-
nals. Low-stakes quizzes, embedded questions
and visible use of preparatory work increased
completion or engagement in several studies.
These mechanisms can establish accountability,
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but they should not turn preparation into a se-
ries of easily outsourced answers. Tasks that re-
quire students to bring an example, uncertainty,
interpretation or preliminary solution to class
create a more authentic bridge between prepa-
ration and participation.

4.3.3 Workload, access and curriculum coherence

Preparation occurred within a curriculum ra-
ther than an isolated course. Excessive materi-
als, overlapping deadlines and unreliable con-
nectivity raised the cost of participation. African
studies gave particular prominence to access,
mobile compatibility and the need for inclusive
design, but they also resisted technological de-
terminism: the quality of interaction and align-
ment remained decisive even where access was
available (Gerber & Eybers, 2021; Le Roux &
Nagel, 2018). The evidence suggests that depart-
ments should audit total student workload
across courses rather than interpreting non-
completion course by course.

4.3.4 Psychological safety, language confidence and
group structure

Silence in group discussion had multiple possi-
ble meanings. It could indicate non-preparation,
low confidence, language difficulty, fear of pub-
lic error, disagreement with the task, or a strate-
gic decision to let dominant peers lead. Social
presence and relational quality were associated
with engagement in flipped settings, while social
disconnectedness, apathy and dominance weak-
ened the credibility of group work. Smaller
groups, structured turn-taking, assigned intel-
lectual roles and individual pre-discussion re-
sponses increased visibility and reduced the op-
portunity to disappear within a collective prod-
uct.

Psychological safety does not mean removing
challenge. It means enabling students to offer
provisional reasoning, ask for clarification and
disagree without interpersonal punishment. In
multilingual classrooms, a rapid whole-group
debate may privilege fluency over thought.
Quiet individual writing followed by paired ex-
change and then group synthesis can preserve
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intellectual demand while widening access to
participation.

4.3.5 Learner diversity and differential effects

The evidence base rarely analysed preparation
or participation through a sufficiently differen-
tiated account of student diversity. Academic
stage was the clearest recurring dimension:
first-year and preparatory-year students often
required more explicit regulation support, while
several studies showed that established study
routines did not change automatically when a
course was flipped. Language confidence, social
presence, prior academic preparation, connec-
tivity and mobile access also appeared in inter-
national and African contexts. These findings
support attention to transition, academic liter-
acy and access, but not fixed assumptions about
particular nationalities or demographic groups.

By contrast, age, personality, disability or neuro-
diversity, socioeconomic position, employment
and care responsibilities were rarely modelled
as moderators, and nationality was usually a
study-location descriptor rather than an ana-
lysed mechanism. The corpus therefore cannot
establish whether these attributes inde-
pendently predict non-preparation or silence.
Its more defensible contribution is to expose a
reporting and design gap: average engagement
scores may conceal who can access materials,
who has time to prepare, who feels safe to speak,
who is disproportionately asked to compensate
for peers, and who benefits from the interven-
tion.

4.3.6 Generative Al as scaffold and substitute

The evidence on generative AI within flipped
learning remained emerging. A ChatGPT-guided
flipped approach showed benefits when Al use
was embedded within a structured pedagogical
sequence (Li, 2023). This finding supports the
possibility of Al as a tutor, question generator or
feedback partner. It does not establish that un-
restricted AI use promotes readiness. The core
design distinction is whether Al expands the stu-
dent's reasoning or replaces it. When a student
asks for explanation, tests an argument and
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verifies a source, AI may support regulation.
When AI produces a summary or answer that
the student cannot explain, visible completion
becomes detached from cognition.

The review therefore introduces constructive
and substitutive Al use as a readiness dimen-
sion. Courses should assess what students can
explain, apply, critique and defend rather than
whether they can submit a polished pre-class ar-
tefact. Oral justification, annotated reasoning,
source comparison and transfer to a novel case
make cognitive ownership more visible without
assuming that AI use can be eliminated.

4.4 RQ3: Preparation and participation were
associated with learning, but causal evidence
remained limited

Across the stronger behavioural studies, prepa-
ration quality and regularity were positively as-
sociated with performance. Jovanovi¢ et al.
(2017, 2019) found that strategy profiles and
temporal regularity differentiated outcomes.
White et al. (2017) showed that engagement re-
lated to assessment performance in ways that
depended on question type, suggesting that
preparation may support some forms of
knowledge more than others. Chen et al. (2023)
reported that pre-class and in-class behaviours
jointly predicted performance and learning ex-
perience. These findings support a sequence in
which preparation enables participation and
participation supports application, but observa-
tional associations cannot establish that prepa-
ration alone caused achievement.

Intervention studies strengthened the inference
that design matters. Jensen et al. (2018) demon-
strated that pre-class learning strategy can be
deliberately shaped. Embedded questions in-
creased viewing behaviour and supported re-
tention or transfer outcomes in a quasi-experi-
mental design (Deng & Gao, 2024). Regulation-
supported flipping promoted higher-order en-
gagement (Jung et al,, 2022). The convergence
across these studies is more persuasive than a
generic comparison of flipped and lecture for-
mats: structured preparation and accountable
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collaboration are active ingredients, while tem-
poral rearrangement alone is insufficient.

The relationship between participation and
learning was less consistently measured. Speak-
ing frequency can reflect confidence or domi-
nance rather than conceptual quality. Group
products can conceal individual learning. Stud-
ies that analysed dialogue, individual assess-
ments or contribution patterns offered more de-
fensible evidence than studies using participa-
tion marks or satisfaction. Future research
should link individual preparation traces to ob-
served contribution quality and authenticated
individual outcomes within multilevel designs.

4.5 RQ4: Design principles for progressive au-
tonomy

The synthesis generated eight design principles.
First, preparation should be bounded: short,
purposeful resources with explicit learning
questions are more defensible than transferring
a full lecture while retaining the previous home-
work load. Second, preparation should be conse-
quential: students should need their prelimi-
nary thinking to succeed in class, and low-stakes
readiness assurance should expose misconcep-
tions without converting every activity into
high-stakes surveillance. Third, individual cog-
nition should precede group discussion. A brief
written response, concept map or case judgment
gives each student a position to contribute and
makes unequal preparation visible.

Fourth, collaboration should be structured
around intellectual roles and individual ac-
countability. Roles such as evidence analyst,
critic, application specialist and synthesiser dis-
tribute thinking more effectively than purely ad-
ministrative roles. Fifth, participation should be
multimodal and psychologically safe, allowing
quiet writing, paired rehearsal, oral contribu-
tion, accessible digital input and sufficient wait
time without reducing intellectual demand.
Sixth, feedback should be rapid and diagnostic:
pre-class responses should alter what the in-
structor does. Seventh, submitted work should
require explanation, application, source verifi-
cation and transfer so that Al-enabled fluency
cannot substitute for understanding. Eighth, au-
tonomy should be progressively transferred and
support differentiated according to demon-
strated readiness rather than assumed from age
or university status.

These principles are represented in the Progres-
sive Autonomy Model in Figure 3. The model re-
jects both permanent lecturer domination and
premature withdrawal. Scaffolding is not the op-
posite of student-centred learning; it is the route
through which students can become capable of
increasingly independent and collaborative
work. Movement across stages is non-linear and
task-specific, and accessible design, feedback
and assessment integrity remain instructor re-
sponsibilities throughout.

Progressive Autonomy Model for Undergraduate Learning

(1] (2] o

GUIDED ENTRY ACCOUNTABLE PREPARATION
Bounded pre-class tasks
Readiness checks ~
Diagnostic feedback

Concise direct explanation
Modelled reading and examples ~
Explicit expectations

STRUCTURED COLLABORATION
Individual thinking first
Intellectual roles "
Visible accountability

o o

CONDITIONAL INDEPENDENCE DEMONSTRATED AUTONOMY
Choice with checkpoints
Reduced prompting N
Targeted support

Independent inquiry
Self-regulated collaboration
Defensible outputs

Support is faded in response to demonstrated capability, not merely to time spent at university.

Figure 3. Progressive Autonomy Model for undergraduate learning. Support is faded in response to demonstrated capability and may

be restored when evidence indicates need.
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Table 4. Evidence-based design principles

Problem mechanism

Late or superficial prepara-
tion

Preparation perceived as
optional

Silence or domination

Social loafing and compen-
satory labour

Fear of error or language
insecurity

Al-enabled symbolic com-
pliance

Chunked resources, clear time estimates, embedded retrieval and prepara-
tion prompts

Use pre-class responses directly in class; assign a small but meaningful as-
sessment weight

Individual thinking before discussion; small groups; structured turn-taking
and intellectual roles

Visible individual outputs, peer accountability and differentiated individ-
ual/group grading

Psychologically safe protocols, wait time, paired rehearsal and multiple par-
ticipation modes

Require explanation, application, source verification and transfer to novel
cases

Regular access, completed readiness
checks, ability to explain key concepts

Students bring evidence, examples or
preliminary solutions that are re-
quired for the task

Contribution distribution widens and
more students provide reasons or evi-
dence

Group products can be traced to indi-
vidual contributions; peer ratings
show fewer persistent non-contribu-
tors

More questions, provisional explana-
tions and constructive disagreement

Students can defend and adapt sub-
mitted work without relying on gener-

Premature autonomy

Diverse readiness profiles
hidden by averages

5. Discussion

5.1 The autonomy-readiness gap

The review shows why a debate framed as
flipped versus traditional teaching is conceptu-
ally inadequate. The same design can support
students who possess stable regulatory routines
and frustrate students who do not. The relevant
unit of analysis is alignment between demanded
autonomy and demonstrated readiness. A uni-
versity may describe its pedagogy as student-
centred, yet impose a level of unsupervised re-
sponsibility that students have never been
taught to manage. When students then fail to
prepare, the failure is interpreted as personal ir-
responsibility rather than as evidence about the
design's developmental assumptions.

This is not an argument for lowering expecta-
tions. It is an argument for distinguishing expec-
tations from capabilities and for treating capa-
bility development as part of teaching. Inde-
pendent learning is an educational outcome. It
includes habits of attention, time management,
epistemic monitoring and persistence that can
be taught, practised and assessed. Presuming
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ated wording

Scaffolds are faded when behavioural
and learning evidence shows capabil-
ity

Preparation, contribution and learning
indicators improve across student
groups; persistent gaps trigger rede-
sign rather than deficit labelling

these capacities can reproduce inequality be-
cause students with stronger prior academic so-
cialisation are better positioned to benefit from
autonomy, while others experience the same
flexibility as ambiguity.

5.2 The collaboration-readiness gap

A corresponding collaboration-readiness gap
arises when institutions equate group formation
with collaborative learning. The literature
shows that group outcomes can be maintained
by a minority who absorb the work of less en-
gaged peers. This compensatory labour is peda-
gogically troubling for both groups. Passive
members receive credit without equivalent
learning, while diligent members lose opportu-
nities for dialogue because they must secure
task completion. The visible success of the group
conceals unequal cognitive participation.

Meaningful participation should therefore be
defined qualitatively. It includes offering rea-
sons, linking claims to evidence, asking ques-
tions, explaining concepts, challenging assump-
tions, integrating perspectives and helping
peers advance. An instructor who measures
only attendance, speaking turns or group sub-
missions cannot determine whether these
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processes occurred. The central evaluation
question is not whether students talked, but who
performed the reasoning and how widely that
reasoning was distributed.

5.3 From student-centred appearance to cog-
nitive engagement

The review supports a broader philosophical
distinction between the appearance and sub-
stance of student-centred learning. Reduced lec-
turer talk, online materials and visible group ac-
tivity are structural indicators. They do not
guarantee agency, understanding or inclusion.
A silent lecturer can preside over a classroom in
which one student teaches the group, several
copy an answer, and others wait. Conversely, a
concise instructor explanation can be deeply
student-centred when it resolves a common mis-
conception identified through pre-class work
and enables students to undertake a more de-
manding application.

Lecturer activity and student agency are not a
zero-sum relationship. The appropriate amount
of direct instruction depends on prior
knowledge, task complexity, time and demon-
strated readiness. The instructor's responsibility
shifts from continuous exposition to deliberate
orchestration, but it does not disappear. Stu-
dent-centred pedagogy becomes performative
when the institution values the format more
than evidence of learning.

5.4 Theoretical contribution: readiness as re-
lational and developmental

The Autonomy-Collaboration Readiness Frame-
work extends self-regulated learning by locating
regulation within a social and curricular ecol-
ogy. Students regulate not only time and strat-
egy, but also whether preparation is worth do-
ing in light of assessment, group norms and in-
structor behaviour. It extends self-determina-
tion theory by showing how credible task design
can convert externally required preparation
into identified value. It extends social interde-
pendence theory by treating individual prepara-
tion as a precondition for positive
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interdependence: students cannot contribute
distinct intellectual resources if they arrive
without resources to exchange.

Readiness is consequently relational and devel-
opmental. It is relational because the same stu-
dent may prepare diligently for a course where
preparation is concise and consequential, yet
disengage where materials are excessive and
discussion is superficial. It is developmental be-
cause regulatory and collaborative capacities
can strengthen through guided practice. This
formulation avoids two errors: blaming stu-
dents as inherently unmotivated, and absolving
students of responsibility. Responsibility is
shared but differentiated. Institutions design the
environment; instructors structure the work;
students remain accountable for engaging with
reasonable and transparent expectations.

5.5 Learner diversity, equity and the limits of
average effects

The review adds an equity qualification to the
readiness argument. A course can improve
mean achievement while widening participa-
tion inequalities or transferring hidden labour
to a conscientious minority. Readiness data
should therefore be disaggregated where ethi-
cally and statistically defensible, but demo-
graphic categories must not be treated as expla-
nations in themselves. The relevant question is
which mechanisms connect a student’s circum-
stances to the task: time scarcity, language de-
mand, sensory or attentional barriers, prior ac-
ademic socialisation, access, psychological
safety, group status or assessment incentives.

This position avoids both universalism and ste-
reotyping. It rejects the assumption that one
model is equally accessible to all students, but it
also rejects deterministic claims that older, in-
ternational, introverted, neurodivergent or
early-stage students are inherently less capable
of autonomy or collaboration. Equity-sensitive
student-centred learning offers multiple legiti-
mate routes into demanding cognitive work
while retaining common standards for evi-
dence, explanation and individual learning.
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5.6 African higher education and the limits of
transfer

The small African evidence base prevents confi-
dent regional generalisation. The included stud-
ies show that flipped designs can be feasible and
valuable, but also foreground connectivity, mo-
bile access, linguistic diversity and uneven aca-
demic preparation. Models developed in highly
resourced settings cannot be transferred by cop-
ying their technological surface. Contextual ad-
aptation requires attention to data costs, device
compatibility, commuting, employment, lan-
guage, class size and the cumulative workload
created by several courses adopting pre-class re-
quirements simultaneously. This contextual ar-
gument is consistent with recent work on Afri-
can digital transition, which shows that credible
online and blended provision depends on coor-
dinated governance, quality assurance, infra-
structure, assessment, staff capability and
learner support rather than technological adop-
tion alone (Sangwa et al., 2026).

The scarcity of African evidence is itself signifi-
cant. It means that institutions may be import-
ing strong pedagogical prescriptions from re-
search conducted in different material and edu-
cational conditions. Local evaluation should
therefore accompany implementation. Such
evaluation should not merely ask whether stu-
dents enjoyed the model, but should examine
preparation traces, participation distribution,
individual learning and differential effects
across student groups.

6. Implications for Research, Practice
and Policy

6.1 Course design

Course teams should specify the function of
every pre-class activity. If a resource is not
needed for a subsequent task, it should be recon-
sidered. Workload estimates should be tested
with students rather than inferred from video
duration or page count. Readiness checks should
diagnose understanding and feed directly into
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teaching. A useful sequence is individual prepa-
ration, individual commitment to a preliminary
answer, peer explanation, revised individual
judgment and instructor synthesis. This pre-
serves both accountability and the learning ben-
efits of discussion.

6.2 Group-discussion design

Unstructured prompts such as discuss the read-
ing should be replaced by tasks that create intel-
lectual interdependence. Each member can ana-
lyse a different source, assumption, stakeholder
or dimension, but all must contribute to a
shared decision. Group size should remain small
enough for absence to be visible. Roles should
rotate and should distribute reasoning rather
than merely administration. Individual exit re-
sponses can determine whether students
learned from the discussion rather than merely
copied the group conclusion.

6.3 Curriculum and institutional policy

Institutions should avoid mandating a single
percentage of student talk or treating minimal
lecturing as a quality indicator. Teaching quality
should be judged through alignment, inclusivity,
intellectual challenge, feedback and evidence of
learning. First-year curricula should explicitly
teach academic reading, self-regulation, produc-
tive Al use, discussion and disagreement. Pro-
gramme teams should coordinate preparation
demands across courses. A pedagogy that is
manageable in isolation can become unreasona-
ble when every course transfers substantial con-
tent outside class. Related work in the Global
South similarly argues that generative-Al-
related academic integrity is better addressed
through assessment redesign and transparent
governance than through detection- or surveil-
lance-led responses alone (Sangwa & Mutabazi,
2025).

6.4 Equity-sensitive implementation and eval-
uation

Course teams should examine not only average
completion and satisfaction but the distribution
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of preparation, participation and learning. Ma-
terials should be mobile-compatible and accessi-
ble, with captions or transcripts where relevant;
time estimates should reflect actual student ef-
fort; and participation should not depend exclu-
sively on rapid public speech. Quiet individual
reasoning, paired rehearsal, rotating intellec-
tual roles and accessible digital contribution can
widen participation without lowering stand-
ards. Any subgroup monitoring should be pro-
portionate, privacy-conscious and directed to-
ward redesign rather than labelling students.

6.5 Future research

The next generation of studies should connect
three data layers: objective pre-class behaviour,
observed in-class contribution quality and au-
thenticated individual learning outcomes. Mul-
tilevel longitudinal designs are needed because
students are nested within groups and courses
and because preparation habits change over
time. Researchers should preregister theoreti-
cally justified moderation analyses and report
whether effects vary by academic stage, age, lan-
guage background, prior preparation, national-
ity or cultural context, disability or neurodiver-
sity, personality-related preferences, socioeco-
nomic circumstances, employment and care re-
sponsibilities. Such analyses require adequate
power and careful mechanism-based interpre-
tation rather than demographic fishing. Studies
should also distinguish constructive Al support
from cognitive outsourcing, compare structured
and unstructured collaboration, and undertake
multi-institutional African research across disci-
plines.

7. Limitations

This review has six principal limitations. First,
the OpenAlex interface allowed export of only
100 relevance-ranked records from a much
larger broad match, while SciSpace semantic
discovery was ranking-dependent. Supplemen-
tary searches and citation chasing reduced but
did not eliminate retrieval bias. Second, the
search did not include subscription databases
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such as Scopus or Web of Science and was re-
stricted to English-language full texts. Third, the
review plan was not prospectively registered or
time-stamped. Fourth, screening, extraction and
appraisal were conducted by one reviewer with-
out independent duplicate checking, which in-
creases the risk of selection and interpretive er-
ror. Fifth, methodological heterogeneity and in-
consistent operationalisation prevented defen-
sible meta-analysis. Sixth, demographic and
contextual reporting was too sparse for strong
claims about differential effects across diverse
student groups. The framework should there-
fore be tested prospectively rather than treated
as validated.

A further interpretive limitation concerns rapid
technological change. Evidence on generative Al
within flipped learning was emerging at the
2025 publication cutoff. The distinction between
constructive and substitutive AI use is theoreti-
cally and pedagogically plausible but rests on a
smaller empirical base than the claims concern-
ing self-regulation, assessment signals and so-
cial loafing.

8. Conclusion

Flipped and collaborative learning do not fail
simply because students are distracted, unmoti-
vated or reluctant to discuss, and they do not
succeed simply because lectures are moved
online and students are seated in groups. Their
effectiveness depends on alignment among de-
manded autonomy, collaborative structure,
learner readiness, diverse circumstances, credi-
ble tasks, individual accountability, psychologi-
cal safety, feedback and manageable workload.

Preparation is better understood through regu-
larity, timeliness, productive strategy use and
demonstrated comprehension than through ac-
cess alone. Participation is better understood
through the quality and distribution of reason-
ing than through attendance or speaking fre-
quency. When students neither prepare nor par-
ticipate, the defensible response is neither an
automatic return to continuous lecturing nor
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rigid adherence to a nominally student-centred
format. Progressive autonomy offers a condi-
tional middle path: guide, model, require, ob-
serve, include and gradually release
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Appendix A. Review Plan, Search Docu-
mentation and PRISMA Records

Al. Review questions and review-plan deci-
sions

The review plan fixed the four questions re-
ported in Section 1.4, the 2015-2025 publication
window, the higher-education population, the
empirical-design requirement and the distinc-
tion between preparation access and prepara-
tion quality. It also specified that group partici-
pation would be interpreted through contribu-
tion quality or distribution where evidence per-
mitted. The plan was finalised before full-text
synthesis but was not prospectively registered
or time-stamped. Generative Al was added as an
emergent subtheme after eligible post-2022
studies were identified. During synthesis,
learner-diversity coding was refined to distin-
guish measured moderators from untested
sources of heterogeneity; this was treated as an
emergent analytic extension rather than a pre-
specified outcome.

A3. PRISMA counts

A2. Search strings

OpenAlex core string: "flipped classroom" AND
("higher education” OR university OR under-
graduate) AND ("pre-class” OR preclass OR prep-
aration OR engagement OR "self-regulated
learning" OR participation). Filters: article; Eng-
lish where indexed; publication date 2015-01-01
to 2025-12-31.

ERIC strings: (1) "flipped classroom™" AND ("pre-
class" OR preparation OR self-regulated) AND
higher education; (2) "flipped classroom" AND
engagement AND university; (3) "group work"
AND ("social loafing" OR participation OR "indi-
vidual accountability”) AND higher education.

SciSpace semantic questions: (1) What empirical
higher-education studies examine completion of
pre-class activities, preparation compliance and
self-regulation in flipped classrooms? (2) What
empirical higher-education studies examine un-
equal participation, social loafing, psychological
safety or individual accountability in group dis-
cussion? (3) How do motivation, workload, so-
cial-media distraction and generative Al affect
preparation and engagement? (4) What evi-
dence addresses flipped or student-centred
learning in African higher education?

Database and discovery-index records 160
Other-method records 12
Duplicates removed 18
Unique records screened 154
Records excluded 103
Full texts sought 51
Reports not retrieved 4

Full texts assessed 47
Full texts excluded 12
Studies synthesised 35

A4. Full-text exclusion reasons

OpenAlex export 100; ERIC 20; SciSpace 40

Backward and forward citation searching

DOI match; otherwise normalised title plus first author

Title and abstract screening

QOutside population, phenomenon, date, language or empirical scope
Potentially met all eligibility criteria

No accessible full text through public or author routes

Eligibility and methodological sufficiency assessed

Reasons reported below

Entered framework synthesis

No direct measure or substantive interpreta-
tion of preparation/participation

Not higher education 3
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Reported general effectiveness or satisfaction without evidence relevant to the re-
view mechanism

School-only population
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Review, commentary or non-empirical article 2

Insufficient methodological information 2

Appendix B. Study-Level Evidence Map
and Appraisal

The table below records the 35-study evidence
corpus. Confidence categories are interpretive
summaries based on design alignment, meas-
urement quality, transparency and relevance to

Used for contextual citation where relevant but excluded from empirical corpus

Could not appraise design, sample or analysis

the review questions; they are not numerical
scores. Fourteen studies were judged higher
confidence, 20 moderate and one lower. Because
appraisal was undertaken by one reviewer,
these categories should be interpreted cau-
tiously and ideally accompanied by a deposited
domain-level appraisal matrix.

Bouwmeester et al., 2016
Chen et al., 2015

Long et al., 2016
Butzler, 2016
McLaughlin et al., 2016
Boevé et al., 2017
Jovanovic et al., 2017
White et al., 2017
McNally et al., 2017
McCollum et al., 2017
Jensen et al,, 2018
Silva et al., 2018

Le Roux & Nagel, 2018
Shih et al.,, 2019
Jovanovic et al., 2019
Rge et al., 2019
Jdaitawi, 2019

Doo & Bonk, 2020
Hava, 2021

Xiu & Thompson, 2020
Tosuntas, 2020
Rajaguru et al., 2020
Ahmed & Indurkhya, 2020
Kim et al., 2021

Cho etal., 2021
Gerber & Eybers, 2021
Jung et al., 2022

Yoo et al., 2022

Li & Li, 2022

Fidan, 2023

Chen et al., 2023

Li, 2023

Deng & Gao, 2024
Diningrat et al., 2024

Mengesha et al., 2024
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Preparation strategies

Cooperative learning in flipped statistics
Pre-class video perceptions

SRL tools and flipping

Implementation across institutions
Study behaviour and performance
Pre-class learning strategies
Engagement and exam performance
Student preferences and resistance
Relationships in flipped learning
Pre-class learning strategies

Learning analytics feedback and SRL
Deep learning and community of inquiry
Online SRL and participation intention
Regularity and performance
Physiotherapy flipped design
Self-regulation and social connectedness
Self-efficacy, SRL, social presence
Deep learning and engagement
Motivation and learning

Social and cyberloafing

Loafing and group work quality
Cognitive holding power and equity
Design fidelity and outcomes

Active learning in engineering
Inclusive online flipped learning
Regulation-supported flipping

LMS behaviours and success
Language engagement
Microlearning-supported flipping
Pre/in-class behaviour and outcomes
ChatGPT-guided flipping

Embedded questions

Online SRL strategies

African medical education intervention
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Mixed methods Moderate
Mixed methods Moderate
Survey Lower
Comparative Moderate
Case comparison Moderate
Diary/mixed Higher
Learning analytics Higher
Observational analytics Higher
Survey/mixed Moderate
Qualitative/mixed Moderate
Comparative Higher
Quasi-experimental Moderate
Qualitative/mixed Moderate
SEM survey Higher
Longitudinal analytics Higher
Mixed methods Moderate
Quasi-experimental Moderate
Survey modelling Higher
Quasi-experimental Moderate
Mixed methods Moderate
Structural modelling Higher
PLS modelling Higher
Survey/quantitative Moderate
Mixed/quantitative Moderate
Quasi-experimental Moderate
Case study Moderate
Intervention Higher
Learning analytics Higher
Mixed methods Moderate
Quasi-experimental Higher
Behavioural analytics Higher
Quasi-experimental Moderate
Quasi-experimental Higher
Survey/regression Moderate
Interventional Moderate
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