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Abstract

This review critically examines Continuous Comprehensive Evaluation (CCE) as a pedagogical catalyst for Holistic
Development of students. It synthesizes literature to evaluate CCE’s theoretical foundations, implementation challenges, and
empirical outcomes. The analysis reveals a significant dichotomy between CCE’s formative intent and its summative
execution. Key barriers include inadequate teacher training, systemic infrastructural deficits, and cultural resistance to
replacing high-stakes examinations. The review proposes a reconceptualised framework emphasising digital integration,
competency-based progression, and stakeholder collaboration. It concludes that CCE’s success requires a systemic shift from

assessing learning to assessing for and as learning.
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Introduction

The global educational landscape is undergoing a profound
transformation. Policymakers are questioning traditional,
exam-centric models of schooling. A central concern is the
neglect of the holistic development of students. This
development encompasses cognitive, affective, and
psychomotor domains. The pressure of high-stakes
summative assessments often narrows the curriculum. It
fosters rote memorisation over genuine understanding. It
marginalises co-scholastic areas such as the arts and
physical education. In response, Continuous Comprehensive
Evaluation (CCE) emerged as a reformist framework. It
promised to democratize assessment and nurture the whole
child.

The conceptual genesis of CCE lies in progressive
educational thought. It draws from the philosophies of John
Dewey and Jean Piaget. Dewey advocated for experiential
learning and continuous feedback [U. Piaget’s work
highlighted the developmental stages of cognition ?. These
foundations suggest that evaluation must be an ongoing
process. It should be integral to teaching, not an external
imposition. The paradigm shift involves moving from one-
time judgment to continuous diagnosis. This approach aims
to identify learning gaps promptly. It allows for immediate
pedagogical intervention 1. Thus, CCE is theoretically
positioned as a diagnostic tool. It is a mechanism for
formative feedback, not merely grading.

Early literature positioned CCE as a panacea for educational
ills. Scholars argued that it would significantly reduce
student anxiety. By de-emphasising a single final exam,
stress would dissipate 4. It was believed to enhance the
quality of teaching and learning processes. Teachers would
become reflective practitioners, constantly adapting
methods P, Furthermore, CCE was seen as a vehicle for
equity. It could provide multiple opportunities for students
to demonstrate competence. This was particularly important
for first-generation learners. It offered a more just and
inclusive assessment system [©],
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However, the implementation of CCE globally reveals a
complex reality. In India, the National Policy on Education
(1986) first championed the idea of comprehensive
evaluation, and the Right to Education Act (2009) later
mandated its practice ). Similar formative assessment
movements occurred in the UK, Australia, and Canada.
Each context brought unique challenges and adaptations.
The central premise was that assessment should inform
instruction. It should provide a rich, multidimensional
picture of the learner. This included co-scholastic aspects
such as life skills, attitudes, and values. The ambition was to
create responsible, balanced citizens, not just test-takers.
The literature review reveals a persistent implementation
gap. A substantial body of work documents the "washback
effect”" of high-stakes exams. This effect often undermines
the formative intent of CCE. Teachers, under pressure to
complete syllabi, treat formative assessment perfunctorily
Bl They often convert it into a series of mini-summative
tests. This perversion of the original concept is a recurring
theme. It turns a continuous process into fragmented, high-
pressure events ). The core challenge, therefore, is not the
philosophy but its praxis.

Furthermore, the definition of "holistic development" within
CCE frameworks remains contested. Early models often
simply added co-scholastic areas to scholastic ones. This
created a dual system rather than an integrated one. The
assessment of co-scholastic domains like creativity posed
methodological problems. They are inherently subjective
and difficult to quantify ['%, Researchers argue that without
clear rubrics and teacher training, such assessments become
meaningless. They become mere boxes to be ticked for
administrative compliance. This reduces the concept of
"holistic" to a bureaucratic exercise.

Another critical thread in the literature concerns teacher
capacity. Implementing CCE requires a fundamental shift in
teacher identity. Teachers must move from being
transmitters of knowledge to facilitators of learning [l
They need sophisticated skills in observation, questioning,
and feedback. Most pre-service teacher training programs
do not provide this. Consequently, teachers feel



overwhelmed and underprepared. They revert to familiar,
easier assessment methods ['2. This highlights a systemic
failure to support the human element of educational reform.

Recent scholarship has begun exploring the role of
technology. Digital platforms promise to streamline CCE's
data management. They can facilitate real-time tracking of
student progress. Learning Management Systems (LMS) can
store longitudinal data on competencies ['*l. However, the
digital divide creates new forms of inequity. Access to
devices and reliable internet is not universal. Moreover, the
focus can shift from data entry to meaningful feedback. The
technology becomes a tool for surveillance rather than
development 141,

The cultural context also plays a pivotal role. In societies
where examinations are the sole arbiter of success, CCE
faces resistance. Parents and students often distrust
continuous evaluation. They view it as less rigorous or
transparent than external exams "3, This societal pressure
forces schools to maintain a dual system. They implement
CCE internally but prepare students for external summative
exams. This duality creates confusion and increases the
workload for all stakeholders. It undermines the very
continuity that CCE promises.

This review aims to critically synthesise the expansive
literature on CCE. It seeks to move beyond binary
judgments of success or failure. Instead, it analyses the
conditions under which CCE can function effectively. It
explores the dissonance between policy intent and ground-
level reality. The review is structured into thematic sections.
It first examines the theoretical underpinnings of holistic
development. It then analyses the global evidence on
implementation challenges. Subsequently, it explores the
evolving roles of teachers, technology, and policy. Finally,
it proposes a synthesised framework for future practice. The
goal is to provide a comprehensive roadmap for educators
and policymakers. It advocates for a fundamental re-
imagination of assessment’s purpose.

The Holistic Development Paradigm: Beyond the
Cognitive Domain

The concept of holistic student development is central to
CCE’s philosophy. It represents a departure from the
cognitive-centric view of education. This traditional view
prioritised knowledge acquisition and intellectual skills.
Conversely, holistic education aims to develop the whole
person. It integrates intellectual, emotional, social, physical,
and ethical dimensions. This approach is rooted in
humanistic psychology. Abraham Maslow’s hierarchy of
needs emphasises self-actualisation ['®.  Carl Rogers

advocated for experiential learning and personal growth [17],
These perspectives argue that education must nurture innate
potential.

CCE’s structure attempts to operationalise this holistic view.
It typically bifurcates evaluation into scholastic and co-
scholastic domains. Scholastic domains cover subject-
specific knowledge and skills. Co-scholastic domains
include life skills, attitudes, wvalues, and physical
development. This framework is intended to broaden the
scope of evaluation. It signals that all aspects of student
growth are important. However, the bifurcation itself has
been heavily critiqued. Scholars argue it perpetuates a
hierarchy where cognitive areas remain superior ['®]. The co-
scholastic is often seen as an "add-on" rather than integral.
The assessment of co-scholastic areas presents significant
methodological challenges. Tools like self-reports, peer
assessments, and teacher observations are common. Their
reliability and validity are frequently questioned. Research
indicates a high degree of subjectivity in such assessments
91 Teachers may be influenced by a student’s academic
performance. This is known as the "halo effect," skewing
co-scholastic ratings. Moreover, assessing traits like
"honesty" or "creativity" raises ethical concerns. It can be
seen as an intrusion into a student’s character. The line
between development and judgment becomes blurred.

A more integrated perspective is emerging in contemporary
literature. Researchers advocate for embedding co-
scholastic goals within scholastic teaching. For example,
collaborative problem-solving in math develops social
skills. Studying history can cultivate empathy and ethical
reasoning. This approach views skills and values not as
separate subjects. They are inherent to how students engage
with knowledge ™%. This requires designing learning
experiences that are inherently holistic. Assessment, then,
must capture this integrated performance. Portfolios and
project-based learning are key tools here 1. They allow for
documentation of a student’s journey across domains.

The role of student agency in holistic development is also
critical. Traditional CCE models often position students as
passive recipients of evaluation. They are assessed on
predetermined criteria. More progressive models advocate
self-assessment and goal-setting. This aligns with the
principles of Assessment as Learning (AaL). Students
develop metacognitive skills by reflecting on their own
work. They learn to identify their own strengths and
weaknesses 22, This process empowers them to take
ownership of their development. It transforms evaluation
from something done to them to something done by them.
This is a crucial shift for fostering lifelong learning.

Table 1: Comparative Perspectives on Holistic Development in CCE Frameworks

Dimension Traditional CCE Model (Early 2000s)

Progressive CCE Model (Current Discourse) | Key Reference

Conceptualization Bifurcated: Scholastic + Co-scholastic

Integrated: Domains developed synergistically (18, 20]

Focus of Assessment | Product: Mastery of content & separate skills

Process: Learning journey & application of [21.22]
competencies

Role of the Student Passive recipient of evaluation Active agent; engages in self and peer assessment 22, 23]
Standardised tests, checklists, and observation| Portfolios, project-based tasks, reflective journals, 21, 24]
Assessment Tools : .
schedules and rubrics
Outcome Emphasis Summative score for both domains Formative feedback for continuous growth [3.8]

Implementation Realities: A Global Analysis of
Challenges

Despite its theoretical appeal, the implementation of CCE
globally has been fraught with difficulties. A comparative
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analysis reveals a pattern of systemic challenges. These
challenges transcend national boundaries. They relate to
infrastructure, culture, and professional development. The
most pervasive issue is inadequate teacher preparation. CCE



demands a complex set of pedagogical skills. These include
designing diverse assessment tasks, providing descriptive
feedback, and maintaining detailed records. Most teachers
receive little to no training in these areas 2. Consequently,
they implement CCE mechanically, defeating its purpose.

A significant challenge is the tension between formative and
summative functions. Ideally, formative assessment informs
teaching without penalty. However, in practice, schools
often use continuous assessments for final grades. This
transforms low-stakes checks into high-stakes tasks. This
phenomenon is well-documented in large-scale studies 3.
Students experience continuous stress throughout the year.
The "continuous" aspect becomes a source of anxiety, not
relief. This perversion of the original intent is a primary
cause of CCE’s failure.

Infrastructural deficits further compound these problems.
Effective CCE requires small class sizes. It needs adequate
time for individualised feedback. In many contexts, class

sizes exceed 40 or 50 students. Maintaining detailed
portfolios for each student is an impossible task . The
administrative burden becomes overwhelming. Teachers
spend more time on record-keeping than on instruction. This
leads to burnout and disillusionment with the reform.
Without significant investment in human resources and
infrastructure, CCE remains unworkable.

Cultural and parental resistance is another formidable
barrier. In many societies, academic success is equated with
exam marks. Parents are accustomed to a single, definitive
score. They often view CCE’s descriptive assessments and
grades as opaque. Research indicates parents demand
transparent, comparative rankings '), This societal pressure
forces schools to maintain traditional examinations. They
implement CCE as a parallel, often meaningless, system.
This creates a two-tiered system that increases teachers'
workload and confuses students.

Table 2: Comparative Analysis of CCE Implementation Challenges across Contexts

Challenge Categor Low-Income Contexts High-Income Contexts Kev Reference
g gory (e.g., parts of India, Sub-Saharan Africa) (e.g., Australia, UK, Canada) y
- Severe lack of pre-service and in-service training;| Focus on school-based professional learning [12, 26]
Teacher Training . o . . g
large-scale, generic programs communities; varied quality
Infrastructure Overcrowded classrooms, lack of resources for |Smaller classes; digital infrastructure available but 7,131
portfolios, and high teacher-student ratios inequitably distributed
Strong societal emphasis on high-stakes public Greater acceptance of formative practices, but [15.27]
Cultural Context . . . . . ;
exams; parental demand for marks tension with university entrance exams persists
. . Policy mandate without supporting infrastructure; | Alignment with national curriculum standards; 9, 28]
Systemic Alignment X . . o . >
high degree of corruption/non-compliance focus on accountability through external audits

The Teacher’s Role:
Transformative Agent
The teacher is the central agent in the CCE process. No
reform can succeed without their active and willing
participation. The literature consistently identifies teacher
capacity as the primary variable. It determines the success
or failure of CCE implementation. However, initial models
viewed teachers merely as implementers. They were given
manuals and training on "how to do CCE." This top-down
approach failed to account for teacher beliefs. It ignored
their existing pedagogical knowledge and autonomy "',

A significant body of research focuses on teacher beliefs
and attitudes. Teachers who hold constructivist beliefs tend
to embrace CCE. They see it as aligned with their
educational  philosophy. Conversely, teachers with
traditional, transmission-based beliefs resist it. They view
CCE as extra paperwork that distracts from "real teaching"
(291 Shifting these deep-seated beliefs requires more than
superficial training. It requires sustained professional
development that engages teachers’ values. It involves
creating opportunities for collaborative reflection on
practice. Teachers need to experience the benefits of
formative assessment firsthand.

From Implementer to

The concept of teacher agency is crucial here. Agency refers
to a teacher’s capacity to act purposefully. It involves
making informed decisions based on professional judgment.
When implementing CCE, teachers need the freedom to
adapt. They must tailor tools and processes to their specific
context. Overly prescriptive policies that mandate specific
formats stifle this agency. They reduce teachers to clerks
who fill out forms P!, A more effective approach is to set
clear principles. It then trusts teachers to creatively enact
those principles.

Professional development for CCE must be ongoing and
practice-embedded. One-off workshops are demonstrably
ineffective. Effective models involve lesson study,
coaching, and professional learning communities %!, These
models allow teachers to collaboratively plan, observe, and
refine their assessment practices. They provide a safe space
for teachers to share challenges. They can collectively
develop contextually relevant solutions. This builds both
competence and confidence. It transforms the teacher from a
passive implementer into a reflective practitioner and
transformative agent.

Table 3: Evolution of the Teacher’s Role in CCE Research

Dimension Early Research (2000-2010) Recent Research (2011-2024) Key Reference

Conceptualisation of Teacher Implementer of policy; a conduit for Transformative agent; co-constructor of 5. 1]
top-down reform assessment practice

Primary Challenge Lack of technical knowledge Misalignment with b.ellefs., lack of agency, and [26.29]
(how to use tools) professional identity

Professional Development | Cascade model; centralised, one-time Decentralised; practice-embedded (coaching, 126, 30]
Model training PLCs); continuous

Research Focus Adherqnce to pohcy; documenting Teacher cognition, agency, identity, and [11, 31]

implementation gaps autonomy in assessment
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Technological Integration and Future Pathways

The digital revolution offers new possibilities for CCE.
Technology can address many traditional implementation
barriers. Learning Management Systems (LMS) can
streamline data collection and analysis. Digital portfolios
allow for rich, multimedia documentation of student work.
Analytics can provide real-time insights into student
progress. This can help teachers identify learning gaps
instantly 31, Technology promises to make the "continuous"
aspect of CCE more manageable. It can reduce the
administrative burden that plagues manual systems.
However, the integration of technology is not without
significant risks. The first major risk is the exacerbation of
the digital divide. Students from low-income backgrounds
may lack access. Schools in underserved areas may lack
infrastructure. Implementing a technology-driven CCE
system can thus create new inequalities. It can penalise
students who lack digital resources at home [4],
Policymakers must ensure equitable access before
mandating digital assessment tools.

Another critical risk is the potential for dehumanisation.
Assessment is fundamentally a human interaction. It
involves nuanced observation and empathetic feedback.
Over-reliance on digital tools can reduce this to a set of data
points. It can shift the focus from qualitative feedback to

quantitative dashboards. This undermines the relational
aspect of teaching. It can make feedback feel impersonal
and mechanistic 21, The goal should be to use technology to
enhance, not replace, human interaction.

Artificial Intelligence (Al) represents the newest frontier in
educational assessment. Al can potentially provide
automated feedback on student writing. It can generate
adaptive assessments that adjust to the student's level.
However, this raises profound ethical questions. Issues of
data privacy and algorithmic bias are paramount. The "black
box" nature of Al can undermine transparency. Students and
parents may not understand how judgments are made %,
The future of CCE must navigate these complexities
carefully. It must ensure technology serves the goal of
holistic development, not efficiency for its own sake.

The future likely lies in hybrid models. These models
combine digital efficiency with human judgment.
Technology can handle data management and routine tasks.
Teachers can then focus on interpretation, feedback, and
mentoring. Digital portfolios can be used for student
reflection and self-assessment. This aligns with Assessment
as learning principles. The key is a learner-centred design.
Technology should empower students to understand and
manage their own growth. It should make the learning
process visible and owned by the learner.

Table 4: Comparative Perspectives on Technology in CCE

Aspect Early Tech Integration (2000s-2010s) Current & Future Trajectory (2020s onwards) | Key Reference
. Efficiency: Data management, record- Enhancement: Personalisation, real-time feedback, [13,32]
Primary Role . '
keeping student agency
Key Technology Spreadsheets, basic databases, and email LMS, e-portfolios, analt}(/)tg: dashboards, Al-driven 13, 33]
Major Risk Identified Implementation failure due to a lack of | Digital divide, dehumamsatlon, algorithmic bias, data [14.32,33]
hardware privacy
Guiding Pedagogy Assessment of Learning (digitised Assessment for & as Learning (formative, reflective) 22, 34]
summative)
Conclusion about learning. Assessment should capture how students
This review has critically analysed the Continuous synthesise knowledge. It should capture how they apply
Comprehensive Evaluation. It traced its origins to skills and demonstrate values. This requires moving beyond

humanistic and constructivist learning theories. It examined
its ambitious goal of fostering students' holistic
Development. The journey from policy to practice,
however, is marked by persistent challenges. The core
problem lies in the fundamental misinterpretation of CCE’s
purpose. It is often implemented as a system of bureaucratic
compliance. It is treated as a method for generating more
data. Its true purpose is to transform teaching and learning
itself. This fundamental disconnect undermines every other
effort.

The evidence overwhelmingly points to the teacher's
centrality. No amount of policy, infrastructure, or
technology can compensate. It cannot substitute for a
skilled, motivated, and empowered educator. Current
systems fail to provide the necessary support. They fail to
cultivate the necessary professional identity. Teachers are
left to reconcile contradictory demands. They must
implement formative processes while being held
accountable for summative scores. This systemic tension
must be resolved first. Policy must align its accountability
measures with its formative aspirations.

Furthermore, the concept of holistic development must be
reimagined. It should not be a checklist of disparate
domains. Instead, it should be an integrated way of thinking
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standardised tools. It demands rich, authentic tasks like
projects, portfolios, and exhibitions. These tasks allow for
the integration of cognitive and co-scholastic domains. They
also foster the creativity and critical thinking required for
the 21st century.

Student agency is non-negotiable in this reimagined
framework. Students are not mere objects of evaluation.
They must be active participants in their own assessment.
Self-assessment, peer feedback, and goal setting must
become core practices. These practices cultivate
metacognition. They help students understand how they
learn. They build the capacity for lifelong learning. This
shift from a teacher-centred to a learner-centred paradigm is
the ultimate goal. It is the true measure of CCE’s success.
The integration of technology offers a path forward, but it is
fraught with peril. Digital tools can reduce drudgery and
provide valuable insights. However, they must be deployed
cautiously. The priority must be equity of access. It must
also be the preservation of human connection. Technology
should serve to deepen the teacher-student relationship. It
should not be allowed to create a sterile, data-driven system.
The future lies in a balanced, humanistic approach to digital
integration.



In conclusion, CCE remains a powerful catalyst for holistic
development. Its potential is not yet realised. Realisation
requires a radical shift in mindset from all stakeholders.
Policymakers must create coherent systems that prioritise
learning. They must invest heavily in teacher professional
development. Teacher training must be practice-based,
continuous, and empowering. School leaders must foster
cultures of collaboration and reflection. They must protect
teachers from administrative overload. Parents must be
educated about the value of deep learning. They must
understand that it supersedes the pursuit of narrow, high-
stakes marks. Ultimately, CCE is not just an assessment
reform. It is a reform of the very purpose of education. It
calls for a system that nurtures capable, confident, and
compassionate human beings. This is not merely an
educational goal. It is a societal imperative.

References

1.

2.

10.

11.

12.

13.

14.

15.

Dewey J. Experience and education. Kappa Delta Pi,
1938.

Piaget J. Science of education and the psychology of
the child. Orion Press, 1970.

Black P, Wiliam D. Inside the black box: Raising
standards through classroom assessment. Phi Delta
Kappan,1998:80(2):139-148.
https://doi.org/10.1177/003172171009200119

Harlen W, Deakin Crick R. Testing and motivation for
learning. Assessment in Education: Principles, Policy &
Practice,2003:10(2):169-207.
https://doi.org/10.1080/0969594032000121270
Hargreaves A, Fullan M. Professional
Transforming teaching in every school.
College Press, 2012.

Stobart G. Testing times: The uses and abuses of
assessment. Routledge, 2008.

Bhattacharjee S, Deb P. Continuous and comprehensive
evaluation: Challenges and prospects in Indian schools.
International Journal of Educational
Reform,2020:29(3):245-262.
https://doi.org/10.1177/1056787920916518

Bennett RE. Formative assessment: A critical review.
Assessment in Education: Principles, Policy &
Practice,2011:18(1):5-25.
https://doi.org/10.1080/0969594X.2010.513678
Shepard LA. The role of assessment in a learning
culture.  Educational =~ Researcher,2000:29(7):4—14.
https://doi.org/10.3102/0013189X029007004

Singh R. The challenges of assessing co-scholastic
areas in CCE. Journal of Indian
Education,2017:43(2):56—68.

Korthagen FAJ. Inconvenient truths about teacher
learning: Towards professional development 3.0.
Teachers and Teaching,2017:23(4):387-405.
https://doi.org/10.1080/13540602.2016.1211523
Darling-Hammond L, Hyler ME, Gardner M. Effective
teacher professional development. Learning Policy
Institute, 2017. https://doi.org/10.54300/122.311

Kaur R. Digital transformation of continuous and
comprehensive evaluation in India. Asian Journal of
Distance Education,2021:16(1):123—-137.

Selwyn N. Education and technology: Key issues and
debates (3rd ed.). Bloomsbury Academic, 2021.

Kumar K. The battle for peace. Penguin Random House
India, 2019.

capital:
Teachers

48

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Maslow AH. A theory of human motivation.
Psychological Review,1943:50(4):370-396.
https://doi.org/10.1037/h0054346

Rogers CR. Freedom to learn: A view of what
education might become. Charles E. Merrill, 1969.
Noddings N. The challenge to care in schools (2nd ed.).
Teachers College Press, 2005.

Chan DW. Teacher assessment of creativity in students.
Educational Psychology,2010:30(4):469—-487.
https://doi.org/10.1080/01443411003760118

Drake SM, Reid JL. 21st century competencies in light
of the history of integrated curriculum. Frontiers in
Education,2020:5:122.
https://doi.org/10.3389/feduc.2020.00122

Zubizarreta J. The learning portfolio: Reflective
practice for improving student learning (2nd ed.).
Jossey-Bass, 2009.

Earl LM. Assessment as learning: Using classroom
assessment to maximize student learning (2nd ed.).
Corwin Press, 2013.

Andrade HL. A critical review of research on student
self-assessment. Frontiers in Education,2019:4:87.
https://doi.org/10.3389/feduc.2019.00087

Barrett HC. Researching electronic portfolios and
learner engagement. Journal of Adolescent & Adult
Literacy,2007:50(6):436—449.
https://doi.org/10.1598/JAAL.50.6.2

Crooks TJ. The impact of classroom evaluation
practices on students. Review of Educational
Research,1988:58(4):438—481.
https://doi.org/10.3102/00346543058004438

Vescio V, Ross D, Adams A. A review of research on
the impact of professional learning communities on
teaching practice and student learning. Teaching and
Teacher Education,2008:24(1):80-91.
https://doi.org/10.1016/j.tate.2007.01.004

Au W. High-stakes testing and curricular control: A
qualitative metasynthesis. Educational
Researcher,2007:36(5):258-267.
https://doi.org/10.3102/0013189X07306523

Lingard B, Lewis S. The global phenomenon of school
autonomy with accountability. In: The SAGE
Handbook  of  School  Organization. = SAGE
Publications., 2017, 234-250.
https://doi.org/10.4135/9781526410445

Brown GTL. Teachers' conceptions of assessment: A
global perspective. Assessment in  Education:
Principles, Policy & Practice,2008:15(3):243-247.
https://doi.org/10.1080/09695940802426352

Timperley H. Realizing the power of professional
learning. Open University Press, 2011.

Looney A, Cumming J, van Der Kleij F, Harris K.
Reconceptualising the role of teachers as assessors.
Assessment in Education: Principles, Policy &
Practice,2018:25(5):442-461.
https://doi.org/10.1080/0969594X.2016.1207525
Williamson B. Big data in education: The digital future
of learning, policy and practice. SAGE Publications,
2017.

Akgun S, Greenhow C. Artificial intelligence in
education: A review. IEEE Transactions on Learning
Technologies,2022:15(2):197-210.
https://doi.org/10.1109/TLT.2022.3150061

Zhao Y. What works may hurt: Side effects in
education. Teachers College Press, 2018.



