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Abstract: This integrative review reconceptualizes reflection as a designable process that can be systematically
embedded in higher education. Drawing on classical and experiential accounts alongside evidence from the
learning sciences, the review synthesizes research on retrieval practice, elaboration and self-explanation,
interleaved discrimination, contextualization, and metacognitively supported self-regulation. The synthesis
introduces SIRR (Spaced Interleaved Reflective Retrieval), a compact framework that translates these learning
processes into brief, recurring reflective prompts integrated within ongoing instruction. Rather than treating
reflection as an unstructured or purely introspective activity, SIRR positions reflection as a structured practice
that engages memory, supports conceptual integration, and encourages the selection and application of
knowledge across contexts. Evidence across domains supports the effectiveness of the individual learning
processes incorporated in the framework. This review uses that evidence to inform and justify their coordination
within a single instructional routine, while recognizing that this integration represents a design proposition
rather than a directly validated intervention. The paper contributes a theoretically informed and designable
account of reflection and offers a practical approach for structuring reflective activity in conceptually dense and
interdisciplinary higher education contexts. It also identifies directions for future research to evaluate and refine
the effectiveness of coordinated reflective routines in supporting learning and transfer.
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1. Introduction: Why Reflection Now

Reflection is frequently addressed in higher
education but often treated as a general invitation to
“think deeply” rather than a process that can be
designed, implemented, and assessed. This ambiguity
limits its impact in conceptually dense domains,
where learners must coordinate technical knowledge
with social, contextual, and disciplinary dimensions.
When reflection remains underspecified, it risks
becoming a diffuse activity that does not reliably
support learning outcomes. Classical scholarship
frames reflection as disciplined inquiry that organizes
experience for intelligent action, while experiential
and professional perspectives emphasize how
reflective  analysis connects experience with
abstraction and future practice (Kolb, 2014; Mann et
al., 2009; Rodgers, 2002). Contemporary classroom
research complements these traditions by identifying
specific processes that, when activated during
well-designed reflective activity, are associated with
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improvements in delayed performance and transfer,
particularly retrieval practice, elaboration and
self-explanation, interleaved discrimination, and
metacognitively supported self-regulation (Agarwal
et al, 2021; Chi etal, 1994; Nicol &
Macfarlane-Dick, 2006; Rohrer et al., 2020; Taylor &
Rohrer, 2010).

This paper offers an integrative review that
reflection as a  generative
and presents SIRR (Spaced
Interleaved Reflective Retrieval) as a compact,
classroom-scale design. The goal is to propose a
structured approach designed to support durable
understanding, principled transfer, and coherent
knowledge development in higher education,
grounded in evidence on underlying learning
processes. This is particularly relevant in contexts
where learners must discriminate among closely
related concepts and apply principles flexibly across
situations.

reconceptualizes
meta-mechanism
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2. Conceptual Framework: Reflection as a
Generative Meta-Mechanism

The conceptual framework integrates multiple
strands of reflection research to guide the design
decisions that follow.
2.1 Classical roots: Dewey, experiential cycles, and
professional cognition

Dewey’s pragmatist account views reflection as
a disciplined, inquiry-like process that organizes
experience into a coherent continuity for intelligent
action, supported by habits such as open-mindedness,
responsibility, and wholeheartedness (Rodgers, 2002).
This clarifies that reflection is more than description;
it is a systematic search for meaning guided by
consequences. Kolb’s experiential
learning framework positions reflection as the hinge
between concrete  experience and  abstract
conceptualization, preparing learners for active
experimentation. Reflection in this cycle is where
meaning is abstracted and readied for transfer to new
contexts (Kolb, 2014). In professional education,
reflection-in-action and reflection-on-action highlight
both adaptive reasoning during practice and
retrospective  analysis  that  informs
performance, especially in ill-structured problem
spaces (Mann et al., 2009).
2.2 Cognitive and learning-sciences anchors

Classroom-connected research identifies several
processes that reflection can activate when it is
deliberately designed: retrieval practice to strengthen
long-term memory, elaboration and self-explanation
to build coherence, interleaved discrimination to
improve concept selection for novel cases, and
metacognitively supported self-regulation to guide
strategy choice (Agarwal et al., 2021; Chi et al., 1994;
Nicol & Macfarlane-Dick, 2006; Taylor & Rohrer,
2010). In this paper,
evidence-supported design anchors
generic ‘deep thinking’ processes.
translates them into a weekly routine that coordinates
memory, meaning, and monitoring in ordinary
courses.
2.3 Transformative,
perspectives

Beyond cognitive performance, reflection often
supports reframing of assumptions and growth in
how learners construe knowledge. The Reflective
Judgment Model traces how epistemic assumptions
develop from pre-reflective to quasi-reflective to
reflective stages, and how these assumptions shape
judgments about ill-structured problems typical of
public policy and development contexts (King &
Kitchener, 1994, 2004). Embedding reflection that

criteria and

future

these are treated as
rather than

Section 4

epistemic, and identity

targets justification of claims with evidence and
warrants can therefore support the development of
both disciplinary understanding and epistemic
maturity (King & Kitchener, 1994, 2004).
2.4 Designable practices, levels, and assessment

Empirical reviews in professional education
report widespread advocacy of reflection but note
variability in design quality and measurement.
Deeper reflection is more likely when educators
provide structure, exemplars, and social supports,
rather than rely solely on unstructured journaling
(Mann et al., 2009). Levels frameworks offer
practical footholds: Hatton and Smith’s (1995)
scheme distinguishes descriptive, dialogic, and
critical reflection in teacher education; Kember et al.
(2000) developed a validated questionnaire that
measures habitual action, understanding, reflection,
and critical reflection, with acceptable factor
structure and reliability. These tools enable more
consistent assessment and research on reflective
outcomes. Formative assessment research adds
complementary design guidance. Seven feedback
principles for self-regulated learning emphasize
making goals explicit, enabling self-assessment, and
providing timely information that learners can use to
plan next steps, all of which align closely with
reflective activity design in large classes (Nicol &
Macfarlane-Dick, 2006).
2.5 Relevance, context, and interest

Reflection also functions as a bridge between
academic concepts and lived contexts. Situated and
anchored perspectives show that learning is
strengthened when ideas are tied to authentic settings,
practices, and problems (Bransford et al., 1990;
Brown et al., 1989). Short prompts that ask students
to notice, interpret, or connect course ideas to local
observations or current events can create semantic
and episodic anchors that support retrieval and
elaboration. Perceived relevance is also associated
with the development of interest, which predicts
persistence and deeper engagement over time (Hidi
& Renninger, 2006).
2.6 Working definition for the paper

Synthesizing across traditions, reflection is a
coordinating process that brings knowledge to mind,
evaluates and reframes it in context, reorganizes
mental models, and regulates future action. This
definition is consistent with Dewey’s inquiry, Kolb’s
cycle, and professional reflection-in-action, while
explicitly naming cognitive, epistemic, and
motivational processes that can be designed and
assessed in ordinary courses (Kolb, 2014; Mann et al.,
2009; Rodgers, 2002). In this paper, these processes



Contemporary Education and Teaching Research

are treated as evidence-supported components whose
coordination within instructional design is proposed
as a theoretically grounded interpretation rather than
a directly validated model.

3. Methods: Integrative Review Approach

This study employed an integrative review to
synthesize conceptually dispersed scholarship and
generate a designable framework (SIRR). In this
study, the integrative review is theory-driven and
design-oriented rather than exhaustive. The SIRR
framework reflects iterative development within
higher education classroom contexts over multiple
years, with ongoing engagement with relevant
scholarship used to explain, refine, and strengthen
the design. The purpose of the review was therefore
not to provide a comprehensive mapping of all
literature on reflection, but to identify and synthesize
streams of research that offer explanatory and
empirical support for the mechanisms incorporated
within SIRR (e.g., retrieval, spacing, interleaving,
elaboration, and metacognition).

An integrative approach is appropriate when the
aim is to combine diverse empirical and theoretical
sources to produce new conceptual insight and
design guidance, rather than to estimate a single
effect size or to limit inclusion to one methodology
(Toronto & Remington, 2020; Torraco, 2005, 2016;
Whittemore & Knafl, 2005).

3.1 Review focus and guiding questions

The review examined three questions that
guided the search strategy, appraisal, and thematic
synthesis: (a) How  has reflection been
conceptualized  across  classical, experiential,
professional, and cognitive traditions? (b) Which
classroom-feasible mechanisms are most consistently
associated with durable learning, discrimination,
transfer, and self-regulation? and (c) How can these
strands be coordinated into a compact, course-scale
routine for higher education contexts, and how can
existing evidence inform and justify this coordination
as a design proposition?

3.2 Search and selection

Consistent with integrative review methodology,
the search process iterative,
progressively focused strategy rather than a fixed
systematic protocol (Torraco, 2005, 2016). Searches
were conducted through the EBSCOHost research
platform, drawing on core databases such as ERIC,
PsycINFO, Academic Search Complete, and
Education Research Complete.

The  search  process was  purposive,
theory-informed, and iterative. Rather than applying

followed an

predefined inclusion and exclusion criteria, sources
were selected based on their relevance to specific
learning mechanisms and their applicability to higher
education teaching and learning contexts. Priority
was given to meta-analyses, systematic and narrative
review papers, and foundational theoretical works
that provided strong empirical support or conceptual
clarity regarding mechanisms such as retrieval
practice, distributed  practice, interleaving,
elaboration, and metacognitive regulation.

The search evolved as the SIRR framework was
refined. As particular components (e.g., interleaving
or spaced practice) became more central to the design,
additional targeted searches were conducted to
deepen understanding of those mechanisms and their
instructional implications. This resulted in a
progressively focused corpus rather than a fixed body
of literature identified at a single point in time.

To identify additional domain-relevant and
mechanism-specific sources, the
purposeful sampling and backward and forward
citation tracing of foundational publications.
Searches targeted: (a) reflection, reflective practice,
and professional reasoning; (b) brief, scalable
mechanisms such as retrieval practice, interleaved or
comparative  judgment, self-explanation and
elaboration, and metacognitive monitoring; and (c)
design work relevant to higher education teaching
and learning. Across these domains, sources were
prioritized for their explanatory contribution to the
framework, including the strength of empirical

authors used

support, conceptual clarity, and relevance to
instructional design. The aim was to achieve
conceptual  coherence across  well-established

evidence bases rather than exhaustive coverage of all
available literature.
3.3 Appraisal and synthesis

Following Whittemore and Knafl (2005),
included sources were appraised for their explanatory
contribution to the developing framework, including
(a) strength and consistency of empirical evidence, (b)
conceptual clarity regarding the mechanism under
consideration, and (c) to classroom
implementation in higher contexts,
recognizing that integrative reviews incorporate
diverse traditions and therefore do not rely on a
single uniform appraisal tool. The goal, consistent
with Torraco’s (2016) guidance, was not to impose
methodological homogeneity but to develop a
coherent conceptual synthesis across varied evidence
types.

The synthesis proceeded through iterative
comparison across sources to identify convergent

relevance
education
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learning mechanisms and to examine how these
mechanisms could be meaningfully coordinated
within a single instructional routine. This process
involved moving between literature and emerging
design, refining the framework as theoretical and
empirical insights accumulated. Findings were then
organized to (a) articulate a designable definition of
reflection as a coordinating process; (b) align specific
learning mechanisms with concise reflective prompts
suitable for weekly use; and (c) elaborate SIRR as a
theoretically ~ grounded  but  design-oriented
framework.
3.4 Al statement

Microsoft Copilot was used for language editing,
clarity refinement, and word count reduction during
manuscript preparation.

4. Results and Discussion: SIRR as the Product of
the Integrative Synthesis

The integrative review yields a practical routine,
SIRR (Spaced Interleaved Reflective Retrieval), that
coordinates the mechanisms identified in the
framework. This section explains what SIRR is for,
how each mechanism is operationalized in brief
spaced prompts, and how educators can anticipate
and address common forms of resistance. The section
closes with implications for practice, limitations of
the approach, and a research agenda to guide future
work.

4.1 What SIRR is for and why it matters

SIRR is a weekly, low-stakes,
reflective routine designed for higher education
course settings. Each week, students respond to a
short reflection prompt, typically five to ten minutes,
in class or as a brief homework entry. Across the
term, SIRR coordinates distributed practice with
retrieval, interleaved discrimination, brief generative
explanation, and metacognitive calibration. Not
every prompt must invoke every mechanism; spacing
applies to the overall cadence, while individual
prompts may focus on particular processes depending
on instructional goals.

The purpose of this design is to create
conditions that, based on existing evidence for these
mechanisms, are likely to support durable retention,
principled transfer, and course-level coherence in
content-rich subjects. The design of SIRR translates
well-established learning mechanisms into brief,
recurring prompt structures that can be implemented
within ordinary course constraints. Rather than
representing an empirically validated intervention in
itself, SIRR is best understood as a coordinated
design informed by these mechanisms, whose

structured

combined implementation is proposed as a plausible
approach to supporting learning.

Classroom-oriented syntheses consistently place
practice testing and distributed practice among the
most effective techniques for long-term learning;
randomized and classroom trials show that
interleaving improves delayed performance by
strengthening learners’ ability to select the right
concept for a novel case (Donoghue & Hattie, 2021;
Rohrer et al., 2020; Taylor & Rohrer, 2010). Applied
retrieval routines have also been shown to be feasible
and beneficial in ordinary courses (Agarwal et al.,
2021). Taken individually, these findings provide
strong support for the component mechanisms
incorporated into SIRR. However, the coordination
of these mechanisms within a single routine, as
proposed here, remains a theoretically informed
design proposition rather than a directly tested
instructional model.

SIRR is particularly relevant for conceptually
dense and interdisciplinary domains, where learners
must discriminate among closely related concepts
and apply principles flexibly across contexts. While
developed for higher education contexts, the
underlying principles reflect general features of
effective learning and may be adaptable across
settings. In this SIRR s
positioned as a compact, research-aligned framework
that connects evidence on learning processes with
everyday instructional practice.

4.2 Mechanisms operationalized in SIRR

This section outlines the learning mechanisms
coordinated within SIRR. Spacing defines the overall
temporal rhythm of the routine, while the remaining
mechanisms are enacted through rotating prompt
types. The inclusion of these mechanisms is
grounded in convergent empirical evidence across

instructional sense,

the learning sciences. The role of this section is not
to demonstrate the effectiveness of SIRR as an
integrated intervention, but to establish how each
component is independently supported and how their
coordination can be theoretically justified.
4.2.1 Spacing

Distributed practice (spacing learning over time)
and practice testing (retrieval) consistently
outperform rereading or massed study for long-term
retention across domains (Bjork, 1994, 2011;
Donoghue & Hattie, 2021; Lang, 2021; Roediger &
Karpicke, 2006). Classroom syntheses further show
that brief, recurring recall opportunities are effective
and feasible in ordinary courses (Agarwal et al.,
2021), and naturalistic studies link spaced
engagement to improved academic outcomes
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(Hartwig & Malain, 2022). In SIRR, spacing is
achieved through a predictable weekly cadence of
short reflective prompts that revisit prior material. By
keeping entries brief and rotating topics, the routine
ensures repeated encounters with key ideas across the
term.
4.2.2 Retrieval and successive relearning

Retrieval practice requires learners to bring
prior knowledge to mind, strengthening memory and
improving long-term performance more effectively
than restudy (Agarwal et al., 2021; Roediger &
Karpicke, 2006). When retrieval opportunities are
spaced and repeated, successive relearning produces
durable retention while mitigating fluency illusions
associated with massed study (Dunlosky & Rawson,
2015; Rawson & Dunlosky, 2013). In SIRR,
cumulative prompts ask students to recall and
re-engage prior ideas in light of new content.
Selected high-value concepts are revisited across
prompts, allowing learners to retrieve, justify, and
re-explain them multiple times over the term.
4.2.3 Interleaved discrimination

Interleaving alternates among non-adjacent
topics, requiring learners to select appropriate
strategies and discriminate among similar concepts.
Experimental and classroom studies show that
interleaving improves conceptual selection and
delayed performance, even when spacing is
controlled (Rohrer et al., 2020; Taylor & Rohrer,
2010). In SIRR, prompts often ask students to
‘choose and justify’ which prior concept applies to a
current case. This pairing of retrieval with principled
comparison supports and helps
learners connect ideas across topics that might
otherwise remain compartmentalized.
4.2.4 Self-explanation and elaboration

Self-explanation  and
learners to

discrimination

elaboration  prompt

articulate reasoning, make causal
connections, and integrate new information with
prior knowledge, thereby strengthening
understanding and transfer (Asterhan & Schwarz,
2007; Chi et al., 1994; Gershman et al., 2009;
Hamilton, 2012; Sampson & Clark, 2008; Zheng et
al., 2023). In SIRR, many prompts require short why
or how explanations and, where appropriate, links to
earlier concepts. These brief generative accounts

externalize reasoning and support the development of

more integrated conceptual structures.
4.2.5 Metacognition and calibration

Metacognitive prompts support self-regulated
learning by learners to monitor
understanding and adjust strategies (Agarwal et al.,
2021; Dunlosky & Metcalfe, 2009). Calibration, a
component of metacognition, involves judging the
accuracy of one’s knowledge and can be improved
through confidence ratings and feedback (Pieschl,
2008; Tobler & Kapur, 2023). In SIRR,
metacognitive cues are embedded as brief prompt
elements that ask students to identify points of clarity
or confusion and to plan subsequent study moves.
Occasional confidence ratings and comparison with
model responses support calibration,
class-level feedback structures (e.g., exemplars,
exam wrappers) provide scalable guidance without
substantial grading demands (Gezer-Templeton et al.,
2017; Nicol & Macfarlane-Dick, 2006).
4.2.6 Contextual and personal relevance

Learning is strengthened when concepts are
connected to meaningful contexts, as situated and
anchored perspectives emphasize the role of
authentic settings in supporting retention and transfer
(Bransford etal., 1990; Brown et al., 1989).
Perceived relevance also promotes motivation,
persistence, and deeper processing (Hidi &
Renninger, 2006). In SIRR, some prompts ask
learners to identify and interpret concept-relevant
phenomena in current events or everyday contexts.
These connections create semantic and episodic
anchors that support retrieval and elaboration while
reinforcing the applicability of course ideas beyond
the classroom.
4.3 Prompt families

Table 1 summarizes the core SIRR prompt
families, their purposes, and illustrative examples
adapted for use in higher education contexts. Each
prompt type is designed to fit within a brief 5 to 10
minutes window and can be used at the beginning or
end of class or as short out-of-class activities,
maintaining a light and predictable cadence. Together,
these prompt families operationalize the mechanisms
outlined in Section 4.2 by offering flexible structures
that can be adapted disciplines and
instructional formats.

encouraging

while

acCross
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Table 1 SIRR Prompt Families and llustrative Examples

Prompt family Purpose

Example

Retrieval (short recall)

Interleaved
discrimination (choose

and justify) for a new case.

Self-explanation and
elaboration (why and
how)

Contextual relevance ..
and applications.

Metacognition
strategy awareness.

Calibration

Strengthen durable memory through
effortful recall without notes.

Deepen understanding by explaining
mechanisms and linking ideas.

Connect learning to broader contexts

Support self-regulated learning and

Improve accuracy of self-assessment.

List three key concepts introduced
last week and briefly explain one of
them.

Develop discrimination by selecting and ~ Which concept best explains the
justifying the most appropriate concept

situation discussed today? Justify
your answer in 1-2 sentences.

Explain how two concepts from the
course relate to each other in this
context.

Identify an example related to today’s
topic and explain how it illustrates a
key concept.

Name one concept you understand
more clearly and one question you
still have.

Rate your confidence in your answer
(0-10) and briefly explain your
rating.

4.4 Anticipated opposition

Active learning approaches are consistently
associated with improved learning outcomes, yet
they  often  generate  student  resistance.
Meta-analytic evidence shows that active learning
increases performance and reduces failure rates
relative to lecture (Freeman et al., 2014), and
controlled studies demonstrate that  brief,
research-aligned  interactive  activities  can
significantly enhance learning without increasing
total instructional time (Deslauriers et al., 2011).
However, students do not always perceive these
approaches as effective. Experimental research
indicates that learners may report lower perceived
learning under active conditions even when
objective learning gains are higher, in part because
increased cognitive effort is experienced as
difficulty rather than improvement (Deslauriers et
al., 2019).

This perception-learning gap is central to
understanding responses to SIRR. The routine
relies on effortful processes such as retrieval,
interleaving, and explanation, which support
durable learning but reduce immediate fluency. As
a result, students may interpret these experiences as
ineffective  despite  their  alignment  with
well-established learning principles.

Three recurring forms of resistance reflect this
mismatch between perception and evidence. First,

distributed low-stakes tasks may be experienced as
continuous workload rather than as a sequence of
brief activities. Research shows that learners tend
to prefer less effortful strategies such as rereading
and often underestimate the value of retrieval and
spacing (Agarwal et al., 2021; Dunlosky & Rawson,
2015). This suggests the need to frame recurring
prompts as a learning structure rather than a series
of evaluations and to maintain low-stakes grading
policies that reduce perceived pressure.

Second, interleaving may be interpreted as
disorganization. Because it mixes topics, it
contrasts with the linear progression that students
often associate with clarity. Empirical findings
show that learners frequently prefer blocked
practice even when interleaving leads to better
delayed performance (Rohrer et al., 2020; Taylor &
Rohrer, 2010). Clarifying the role of comparison in
strengthening conceptual discrimination can help
align perception with instructional intent.

Third, relevance-based prompts may be
dismissed as peripheral to course requirements.
However, research indicates that connecting ideas
to meaningful contexts supports engagement and
deeper processing (Hidi & Renninger, 2006;
Bransford et al., 1990). Resistance in this case
reflects differing assumptions about what counts as
academic work rather than a lack of instructional
value.
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Across these patterns, students tend to judge
learning based on immediate experience, including
ease and familiarity, whereas processes that support
long-term retention and transfer often introduce
difficulty. This discrepancy helps explain why
evidence-supported approaches may be
undervalued during implementation.

From an instructional perspective, the
implication is not to reduce effort, but to support
interpretation. Brief explanations of prompt
purposes, opportunities for self-assessment, and use
of exemplars can help students recognize effort as a
feature of effective learning. In this way, resistance
can be addressed while preserving alignment with
evidence-based mechanisms.

4.5 Why SIRR should be retained

The rationale for SIRR rests not on any single
mechanism, but on the coordination of processes
that are often implemented in isolation. As
reviewed in Section 4.2, these mechanisms have a
strong and converging empirical base when
considered individually. SIRR brings these
processes into a shared, recurring routine that is
feasible in everyday instructional settings. The
theoretical basis for this coordination follows from
the observation that complex learning requires the
interaction of multiple processes, including
retention,  discrimination,  explanation, and
monitoring. When these processes are supported
separately or inconsistently, learning may remain
fragmented.

By embedding these processes within a shared
cadence of short reflective episodes, SIRR offers a
design that aims to support cumulative learning and
conceptual integration. Adopting SIRR does not
introduce a single new technique, but rather
reorganizes reflective activity to more directly align
with processes known to influence learning. As a
low-overhead routine, SIRR offers a structured
approach to reflection grounded in existing
research. However, empirical research is needed to
evaluate the extent to which this coordinated design
produces outcomes beyond those associated with
its individual components.

4.6 Implications for higher education teaching
and learning

Adopting SIRR means shifting from generic
reflective writing to micro-prompts. Keeping
entries brief, revisiting a small set of key ideas, and
distributing engagement across weeks aligns
classroom practice with distributed practice and
retrieval-based learning, which are linked to
improved delayed performance and transfer in

ordinary courses (Agarwal et al., 2021; Rohrer et
al., 2020; Taylor & Rohrer, 2010). SIRR
emphasizes scalable feedback structures that
support self-regulation without extensive grading.
Visible criteria, self-assessment, and occasional
exam-wrapper-style reflections provide actionable
information that can improve monitoring and
strategy use in large enrollments (Gezer-Templeton
et al., 2017; Nicol & Macfarlane-Dick, 2006).
Because prompts may connect ideas to
observations and current events, the framework
incorporates relevance as a design element that can
support both memory and motivation (Bransford et
al., 1990; Brown et al., 1989; Hidi & Renninger,
2000).

While its cadence reflects higher education
course design, the underlying principles can be
applied flexibly across instructional contexts. In
practice, these principles translate into brief,
recurring reflective activities that help students
resurface prior knowledge, differentiate among
closely related concepts, and articulate concise
explanations.

More broadly, SIRR contributes to the
development of coherent learning environments by
linking curriculum design, instructional practice,
and feedback processes. By embedding structured
reflection  within  regular course rhythms,
instructors can make learning processes more
visible and support ongoing calibration without
substantial increases in time or grading demand.

4.7 Theoretical implications

Conceptually, the integrative  review
reconceptualizes reflection as a coordinating
meta-mechanism that brings together distributed
memory processes (spacing and retrieval),
discrimination among closely related concepts
(interleaving and choose-and-justify), generative
explanation (brief why and how accounts),
contextualization, and light-touch metacognitive
calibration. This formulation clarifies that
reflection is not a singular activity but a structured
coordination of processes that operate jointly to
support learning. On this view, SIRR reframes
reflection from a largely descriptive or
introspective practice into a designable process that
can be systematically embedded in instruction.
Rather than relying on open-ended prompts or
generalized appeals to ‘thinking deeply,” SIRR
defines reflection in terms of processes that are
associated with memory, understanding, and
self-regulation, thereby making it both theoretically
explicit and pedagogically actionable. Importantly,
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this formulation distinguishes between
evidence-supported mechanisms and their proposed
coordination, positioning SIRR as a framework that
is conceptually grounded and open to empirical
testing.

The integrative synthesis also contributes by
linking traditions that are often treated separately in
the literature. Classical and experiential accounts of
reflection are connected to findings from the
learning sciences, including meta-analytic support
for practice testing and spacing, as well as
classroom and experimental evidence on
interleaving and generative explanation. This
coordination provides a more precise account of
how reflective activity may support delayed and
transfer performance, even when learners
experience it as effortful (Agarwal et al., 2021;
Donoghue & Hattie, 2021; Rohrer et al., 2020;
Taylor & Rohrer, 2010). These contributions
position SIRR not merely as a context-bound
technique, but as a compact, theoretically grounded
framework that explains how structured reflection
functions as an integrated learning process across
higher education settings.

4.8 Limitations of SIRR

These findings should be interpreted with
attention to several boundary conditions and
constraints that shape both design and evaluation.
Because SIRR integrates multiple mechanisms
within brief episodes of practice, it is difficult in
typical classroom settings to attribute observed
effects to any single component when they
co-occur. Effects also depend on instructional
cadence. Very short courses, irregular calendars, or
infrequent meetings may require adaptation to
sustain spacing and cumulative revisits. For
measurement, short entries that support cadence
can invite overinterpretation of reflective depth.
Rubric-based judgments should therefore be
complemented with validated schemes or
instruments when SIRR is used for high-stakes
assessment or research purposes (Hatton & Smith,
1995; Kember et al., 2000). A perception-learning
gap may also emerge during implementation, as
students may interpret the cognitive effort required
by retrieval, interleaving, and explanation as
evidence of poorer learning. This misinterpretation
can influence course evaluations and affect
instructor adoption or persistence. Addressing this
constraint requires explicit communication of
instructional purpose and support for interpreting
the role of effort in learning.

4.9 A research agenda for SIRR

Given that SIRR is proposed as a theoretically
grounded but empirically testable framework,
several lines of inquiry are needed to examine its
effectiveness, efficiency, and contextual fit across
higher education settings. One priority is to
establish effective design parameters for weekly
routines, including the number of re-encounters,
rotation intervals, and overall cadence needed to
support reliable successive relearning under
classroom constraints, with an emphasis on delayed
outcomes. A second line of work concerns variation
within the coordinated routine, where designs that
preserve cadence could compare retrieval-only
prompts  with  retrieval-plus-explanation and
blocked justification with interleaved
choose-and-justify ~ formats to estimate the
contribution of specific components. A third area
involves scalable feedback structures, where
comparisons of class-wide keys, annotated
exemplars, and exam wrappers could examine their
effects on calibration, reported learning strategies,
and achievement in large-enrollment contexts. A
fourth direction focuses on relevance and interest
development, examining which types of prompts,
such as local observation, news analysis, or
stakeholder perspective, most effectively support
durable memory and interest development. Finally,
future research should examine whether reflective
routines contribute to epistemic development,
particularly in relation to reasoning about
ill-structured  problems  through  sustained
engagement in justification and comparison.

5. Conclusion

This integrative review reconceptualizes
reflection as a designable, process-aligned
approach and presents SIRR as a compact
framework that coordinates evidence-supported
learning principles within everyday instruction. By
structuring reflection through brief activities, the
framework specifies how reflection can be
organized to support retention, transfer, and
coherence in higher education. Conceptually, the
paper advances a more precise account of reflection
as a coordinating process that integrates cognitive,
epistemic, and motivational dimensions. This
moves beyond treating reflection as an open-ended
or introspective practice and instead positions it as
a structured component of learning environments.
The synthesis of classical reflection traditions with
findings from the learning sciences provides a
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clearer theoretical account of how such structured
approaches may support learning over time.
Practically, SIRR offers a feasible way to embed
reflective activity within regular course structures
without increasing instructional time or grading
demands. By relying on brief prompts and scalable
feedback, the framework aligns instructional design
with processes known to support learning while
remaining adaptable to different teaching contexts.
At the same time, the review is not exhaustive, and
SIRR should be understood as a conceptually
grounded and empirically testable framework.
Further research is needed to examine its
effectiveness, refine its design, and evaluate how
coordinated reflective routines influence retention,
transfer, and epistemic development. Within these
limits, structured reflection represents a promising
direction for connecting research on learning with
everyday instructional practice.
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