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Abstract
Motivation and instruction are two major substantive domains in educational 
psychology. Theory and research relevant to each of these domains tend to 
be diffuse and fragmented. This presents challenges for scholars and practi-
tioners seeking to implement parsimonious and cohesive approaches to help 
students to learn. This review articulates a two-step integration process that 
is an illustrative effort towards tackling these challenges and unifying two 
psycho-educational domains: intra-domain integration (within each of moti-
vation and instruction) and inter-domain integration (between motivation 
and instruction). With respect to motivation, the Motivation and Engagement 
Wheel (Martin, 2007) is presented as an example of intra-domain integration 
of key facets of motivation (Step 1a). With respect to instruction, Load Reduc-
tion Instruction (LRI; Martin, 2016; Martin & Evans, 2018) is an example of 
intra-domain integration of explicit instruction and guided independent learn-
ing (Step 1b). The review then proposes an inter-domain integration of moti-
vation and instruction (Step 2), arguing that each domain is tied to the other. 
The joint operation of intra- and inter-domain integration of motivation and 
instruction holds potential for more coherent theorizing, measurement, and 
practical application.
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A Two‑Step Approach Towards Unifying Educational Psychology

Motivation and instruction represent two major substantive domains in edu-
cational psychology (Jansen et  al., 2022). Unfortunately, these domains—and, 
hence, educational psychology—continue to be hampered by a common prob-
lem: approaches to their conceptualizing, assessment, and application are dif-
fuse, piecemeal, and fragmented (Dweck, 2017; Hattie et  al., 2020; Murphy & 
Alexander, 2000; Reschly & Christenson, 2012; Wong & Liem, 2021). For exam-
ple, motivation research is populated by diverse theories and multitudes of con-
structs (Wigfield & Koenka, 2020); meanwhile, research into instruction trav-
erses approaches as divergent as direct and explicit instruction through to pure 
discovery learning (Dean & Kuhn, 2007; Klahr, 2009). This can present problems 
for researchers and practitioners who seek to implement more parsimonious and 
cohesive motivational and instructional approaches to support students’ educa-
tional development (Dweck, 2017; Hattie et al., 2020; Pintrich, 2003).

In striving to attain greater coherence in the domains of motivation and 
instruction (and then the field of educational psychology), this review articulates 
a two-step integration process that is an illustrative effort towards such coher-
ence: intra-domain integration and inter-domain integration. Intra-domain inte-
gration is the first step and involves drawing together key concepts in each of 
motivation (Step 1a) and instruction (Step 1b) domains to develop a unified moti-
vation framework and a unified instruction framework. Inter-domain integration 
is Step 2 and involves drawing together the two unified motivation and instruction 
frameworks into a unified educational psychology framework.

Based on this author’s program of theorizing and research in motivation and 
instruction, the present discussion demonstrates one application of this hypothe-
sized integration process. With respect to motivation, it presents and describes the 
Motivation and Engagement Wheel (Martin, 2007). The Wheel can be considered 
an intra-domain integration of key facets of motivation (and engagement) that are 
informed by diverse and salient motivational theories. With respect to instruction, 
the discussion presents and describes Load Reduction Instruction (LRI; Mar-
tin, 2016; Martin & Evans, 2018, 2021). LRI can be considered an intra-domain 
integration of (post)positivist instructional perspectives such as explicit instruc-
tion (Evans & Martin, 2021) and constructivist instructional perspectives such as 
(guided) independent or self-directed learning (Kuhlthau et al., 2015).

Then, with respect to educational psychology more broadly, the review 
describes a recent inter-domain integration of instruction and motivation that 
identifies the nexus between the Motivation and Engagement Wheel and LRI 
(Martin, 2016). A fundamental concept underpinning inter-domain integration is 
that the success of one domain (e.g., motivation) is tied to the success of the other 
(e.g., instruction). That is, motivation can be optimized by the presence of high-
quality instruction and instruction can be optimized by the presence of highly 
motivated students. Figure 1 presents a schematic of the proposed intra- (Steps 1a 
and 1b) and inter-domain (Step 2) integration process—including representation 
of the cyclical relationship between motivation (and engagement) and instruction. 
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It is contended that the joint operation of intra- and inter-domain integration of 
motivation and instruction within educational psychology holds potential for 
more efficient and effective theorizing, measurement, and application for scholars 
and practitioners alike.

The proposed contribution of this review is to articulate a process by which pro-
gress can be made towards organizing and integrating multiple theories in educa-
tional psychology (and to some extent, cognitive psychology). The purpose of the 
review is to systematically delineate two programs of integrative theorizing and 
research (one in motivation and the other in instruction) that have largely been con-
ducted independently of each other—and that have recently been linked in an effort 
towards an integrative perspective on motivation and instruction. The review is thus 
something of a tentative and illustrative meta-view of how a potential motivation-
instruction framework can be developed over time, emanating from distinct theory- 
and construct-specific foundations.

In the course of the review, consideration is also given to five issues that help 
further elucidate this intra- and inter-domain cross-fertilization of motivation and 
instruction: (1) identifying points of convergence and divergence to underpin an 
integrative synthesis of key principles and ideas, (2) accounting for the joint opera-
tion of individual student attributes and learning environment as a rationale for 
integrating motivation and instruction, (3) addressing complementary gaps and 
harmonizing competing ideas as theories and frameworks are synthesized, (4) pro-
viding validity evidence to support the feasibility of the integrative framework, and 
(5) acknowledging important and influential boundary conditions as the integrative 
framework is developed and applied in practice.

Integrating Multiple Dimensions of 

Motivation and Engagement as 

represented in the Motivation and 

Engagement Wheel

Integrating Multiple Dimensions of 

Instruction as represented in Load 

Reduction Instruction

INTRA-DOMAIN 

INTEGRATION
INTRA-DOMAIN 

INTEGRATION

INTER-DOMAIN 

INTEGRATION

Fig. 1   Intra- and inter-domain integration applied to (a) multiple dimensions of motivation and engage-
ment and (b) multiple dimensions of instruction
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Step 1a: Intra‑domain Integration of Multidimensional Motivation 
and Engagement

Theories Explaining and Describing Motivation and Engagement

In 2003, Pintrich identified key substantive questions to answer in the development of 
an integrative motivational science. One question, “what motivates students in class-
rooms?” concerns the theories that articulate situation-specific needs and motives rel-
evant to students’ academic development. They focus on achievement, classroom, and 
school-relevant beliefs of students and how they explain students’ motivation for learn-
ing. Pintrich (2003) then emphasized the importance of considering motivation (and 
in parts, engagement) in terms of major theorizing related to: self-efficacy (and related 
expectancies), valuing, self-worth, need achievement, control, attributions, goal orien-
tation, self-regulation, and self-determination.

A second question, “what do students want?” concerns the energization and direc-
tion of behavior. According to Pintrich (2003), core motivational theories explain what 
gets students moving and towards what activities or tasks. Thus, for example, these 
theories specify various needs that are met or satisfied (consciously or unconsciously) 
in the course of learning and instruction. Under social-cognitive, situated expectancy-
value, and self-determination theories (Bandura, 2001; Deci & Ryan, 2012; Eccles & 
Wigfield, 2020; Ryan & Deci, 2010; Schunk & Mullen, 2012), for example, students’ 
competence needs are met; under self-worth motivation theory (Covington, 2000), stu-
dents’ need for self-worth protection is met; under goal theory (Anderman & Patrick, 
2012; Elliot, 2005), students’ desires to master learning skills and content, outperform 
others, and avoid poor performance are met; and, under the classic need achievement 
theory (McClelland, 1965), the needs to attain success or avoid failure are met.

A third question, “how do students get what they want?” concerns the means and 
methods by which students translate their needs, beliefs, and goals into action. Accord-
ing to Pintrich (2003), this involves core functions central to motivation and engage-
ment theorizing, including planning, task management, monitoring, and regulation of 
cognition, emotion, and behavior. Integrative motivational (and engagement) theorizing 
helps our understanding of what students want in terms of their academic development 
and how they go about getting it.

Accommodating Pintrich’s (2003) three lines of thinking is an important step 
towards integrating core motivational concepts. Following his emphasis on key sub-
stantive questions to address and core concepts in motivational science (e.g., self-effi-
cacy, valuing, need achievement, etc.), diverse motivation theories (including some that 
also speak to engagement) are briefly reviewed and then an integrative motivation and 
engagement framework (the Motivation and Engagement Wheel) is presented that rep-
resents an intra-domain integration of this diverse theorizing.

Social Cognitive, Self‑determination, and Expectancy‑Value Theories

Self-appraisals of one’s competence feature in several motivation theories. These 
appraisals variously comprise factors such as perceived competence, self-concept, 
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self-efficacy, and self-expectancies. Self-efficacy is one of the more salient of these 
and is closely associated with the seminal social-cognitive theory (Bandura, 2001; 
Schunk & DiBenedetto, 2020; Schunk & Mullen, 2012; also see Marsh, 2007 for a 
review of self-concept; Harter, 1999 for a review of perceived competence). Self-
efficacy refers to students’ appraisals about their task-specific academic capacity.

Self-determination theory (SDT; Deci & Ryan, 2012; Ryan & Deci, 2010, 2020) 
also places perceived competence as central to its formulation. SDT emphasizes the 
importance of having basic psychological needs met to realize academic and per-
sonal wellbeing (Reeve, 2012). Three needs are identified as especially vital: the 
need for relatedness, the need for autonomy, and the need for competence. The lat-
ter (need for competence, or self-efficacy) is directly relevant to self-appraisals of 
competence. The need for autonomy is also a motivational construct and comprises 
aspects of agency that are in part implicated in perceived competence, with some 
additional alignment to perceived control (described below). The need for related-
ness (although implicated in motivation) is suggested as an inter-personal factor that 
lies outside this review’s motivation framework that focuses on intra-personal stu-
dent attributes, not interpersonal dynamics.

Expectancy-value theory (and more recently, situated expectancy-value theory) 
is another perspective that incorporates competence appraisals (Eccles & Wigfield, 
2020; Wigfield & Eccles, 2000) positing that students are motivated when they have 
high task-related self-expectations (or, self-efficacy). Importantly also, students’ 
motivation is a function of how much they value a task (or education more broadly). 
The combined effect of positive expectations and valuing has adaptive implications 
for students’ academic development (Eccles & Wigfield, 2020; Martin et al., 2017; 
Wigfield & Eccles, 2000).

Need Achievement and Self‑worth Motivation Theories

The dual motives to approach success and avoid failure are also germane to moti-
vation theorizing and are captured by need achievement and self-worth theories 
(Atkinson, 1958; De Castella et  al., 2013; Covington, 2000; McClelland, 1965). 
This theorizing identifies three major student typologies: success-oriented stu-
dents, failure-avoidant students, and failure-accepting students (Martin & Marsh, 
2003). Success-oriented students are proactively oriented and are energetic and 
optimistic in the face of academic setback (Martin et al., 2003). Failure-avoidant 
students are characterized by a fear of failure that can manifest in several ways, 
such as self-handicapping (i.e., actively diminishing one’s chances of success in 
order to have an excuse or alibi in case of poor performance—e.g., through inad-
equate preparation or procrastination; Covington, 2000; Martin & Marsh, 2003). 
Failure accepting students have abandoned effort and become disengaged or help-
less (Covington, 2000).

Goal and Self‑regulation Theories

Goal theory is focused on the reasons students have for engaging in their 
achievement-related behaviors (and has some roots in both need achievement 
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and self-worth theories). Seminal goal theory distinguishes between mas-
tery and performance goals, with subsequent theorizing expanding on this to 
incorporate approach and avoidance dimensions (Anderman & Patrick, 2012; 
Elliot, 2005; Urdan & Kaplan, 2020). Mastery approach refers to a motivation 
towards understanding, learning, and mastery; performance approach reflects 
a motivation towards demonstrating relative ability and outperforming others; 
performance avoidance refers to a motivation to avoid appearing incompetent 
or to disappoint others; mastery avoidance reflects a motivation to avoid a loss 
of competence, skill, or knowledge (Elliot, 2005). The role of self-regulatory 
behaviors in operationalizing goals is also relevant (Usher & Schunk, 2018). For 
example, theorizing around self-regulation has identified numerous engagement 
factors by which mastery goals are enacted in students’ academic lives (Lin, 
2019)—including factors such as planning and monitoring, task management, 
and persistence (e.g., Zimmerman, 2002; Zimmerman & Campillo, 2003; see 
also Pintrich, 2003).

Attribution and Control Theories

How students perceive the causes of their success and failure has significant impli-
cations for their academic motivation (Weiner, 2010; see also Graham, 2020). Attri-
bution theory elucidates how a perceived cause of past outcomes can impact sub-
sequent cognition, behavior, and emotion. According to attribution theory, causes 
typically vary as a function of three main dimensions: stability (stable or unstable 
cause), locus (internal or external cause), and controllability (controllable or uncon-
trollable cause; Weiner, 2010). The control dimension has received significant schol-
arly attention (e.g., Skinner, 1996; Skinner & Zimmer-Gembeck, 2011) and refers 
to a belief that one has a meaningful influence on attaining success or avoiding fail-
ure (and some alignment with the experience of authorship and autonomous agency 
under SDT; Ryan & Deci, 2020). Students who are uncertain in their sense of con-
trol tend to be unsure and shaky regarding their capacity to attain success or avoid 
failure (Collie et al., 2015; Patrick et al., 1993).

Cross‑fertilizing Theories of Motivation: Convergence, Divergence, 
and Synthesis

These diverse lines of theory have made significant contributions to describing 
and explaining academic motivation (and engagement). They also suggest spe-
cific factors to cross-fertilize to underpin a synthesis represented by an integrative 
multidimensional framework. Social-cognitive and self-determination perspec-
tives suggest self-efficacy; (situated) expectancy-value theory suggests valuing 
(as well as self-efficacy); goal theory suggests approach and avoidance goals; 
self-determination theory suggests core psychological needs such as competence; 
self-regulation theories suggest planning, task management, and persistence; 
attribution and related control theories suggest control; and need achievement 
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and self-worth motivation theories suggest factors such as self-handicapping 
and disengagement (Martin, 2007, 2016). Discussion now turns to convergences 
and divergences that are implicated in this cross-fertilization and how these dif-
ferent facets of motivation and engagement may be synthesized into a unified 
framework.

Grouping Multiple Motivation and Engagement Factors

As Reschly and Christenson (2012) note, the motivation and engagement terrain 
is “murky” (see also Wong & Liem, 2021). Failure to synthesize key dimensions 
and dynamics risks leaving the field confused and muddied (Martin, 2012). It has 
been proposed that integrating multidimensional motivation and engagement can be 
achieved by identifying key points of convergence and grouping the multiple dimen-
sions in three ways, according to their: internal and external status, adaptive and 
maladaptive status, and lower and higher order status (Martin, 2007, 2009). Each of 
these is discussed in turn, leading to a description of how these may be synthesized 
into a unifying framework.

Grouping Motivation and Engagement in Terms of Internal and External Status

A set of commentaries in a major volume on engagement (Christenson et  al., 
2012) sought to clarify motivation and engagement. Many of these commentaries 
articulated something of a demarcation between the “inner” and “outer” dimen-
sions of students’ academic development. For example, Reeve (2012) observed 
that motivation comprises “private, unobservable, psychological, neural, and bio-
logical” factors, whereas engagement comprises “publicly observable behavior” 
(p. 151). Schunk and Mullen (2012) identified motivation as an internal force 
that energized outward engagement. Ainley (2012) posited motivation as an inner 
psychological dimension and engagement as one’s involvement in an activity. 
Voelkl (2012) demarcated affective and behavioral factors implicated in students’ 
academic development, with motivation aligned with the former and engagement 
with the latter. In a discussant piece for that volume, Martin (2012) concluded 
that considering motivation and engagement in terms of their internal and exter-
nal properties is one means of converging them into more manageable (but dis-
tinct) groups. He thus proposed motivation as reflecting predominantly internal 
dimensions and engagement as reflecting predominantly external dimensions (see 
also Martin et al., 2017).

Grouping Motivation and Engagement in Terms of Adaptive and Maladaptive Status

It has been suggested that motivation and engagement are not on a continuum from 
negative to positive; rather, negative and positive motivation and engagement reside 
on separate continua (divergent in valence). For example, Martin and colleagues 
(2012) proposed that addressing students’ motivation and engagement requires 
attention to boosting distinct positive dimensions (i.e., factors that are convergent 
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in positive valence) and reducing distinct negative dimensions (factors that are 
convergent in negative valence). Their study found that the predictive pathways 
to positive and negative motivation and engagement dimensions were empirically 
unique. Indeed, Skinner and Pitzer’s (2012) work on engagement aligns with this. 
For each of cognitive, behavioral, and emotional engagement in their conceptualiza-
tion, they identify both “engagement” and “disaffection” dimensions. Other motiva-
tional frameworks bifurcate positive and negative factors. Goal theory, for example, 
articulates adaptive “approach” dimensions such as mastery goals and maladap-
tive “avoidance” dimensions such as performance avoidance goals (Elliot, 2005), 
and need achievement and self-worth theories before it represented the motives to 
approach success and avoid failure (Covington, 2000; McClelland, 1965).

Grouping Motivation and Engagement in Terms of Lower and Higher Order Status

Taking the above convergences and divergences (internal/motivation and external/
engagement; positive and negative) together, Martin (2007, 2009) proposed and 
found (via higher-order confirmatory factor analysis) that motivation and engage-
ment can also be characterized in terms of four higher order groups each represent-
ing converging dimensions of motivation and engagement: positive motivation, 
positive engagement, negative motivation, and negative engagement. Moreover, 
hypothesizing this higher order structure enabled a lower order representation of 
specific motivation and engagement factors—that is, specific factors that are sub-
sumed under each of the four higher order dimensions.

Synthesis: Developing an Integrative Motivation and Engagement Framework

Following from each of these grouping considerations, three major criteria can 
be advanced, and which provide the basis for synthesis leading to development of 
a hypothesized integrative motivation and engagement framework. First, motiva-
tion and engagement are distinct and multidimensional. Second, motivation and 
engagement dimensions can be demarcated into positive (adaptive) and negative 
(maladaptive) components. Third, specific and converging (lower order) moti-
vation and engagement factors can be subsumed under broader (higher order) 
motivation and engagement dimensions. The Motivation and Engagement Wheel 
(Fig.  2; Martin, 2007, 2009; see also Liem & Martin, 2012) is an integrative 
framework developed to meet these criteria. The Motivation and Engagement 
Scale (Martin, 1999–2022) is a measurement instrument used to assess students 
on each part of the Wheel.1

1  Although the Wheel and MES are the focus of this review, there are other frameworks that opera-
tionalize and assess multidimensional motivation and engagement. These include Patterns of Adaptive 
Learning Survey, PALS, by Midgley et al. (1997); the Motivated Strategies for Learning Questionnaire, 
MSLQ, by Pintrich et al. (1991); the Student Engagement Instrument, SEI, by Appleton et al. (2006); the 
Academic Motivation Scale, AMS, by Vallerand et al., (1992); and the Inventory of School Motivation, 
ISM by McInerney et al. (2001)—to name a few.
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The Motivation and Engagement Wheel

There are four higher order dimensions and eleven lower order factors in the Moti-
vation and Engagement Wheel. The four higher order dimensions are: positive moti-
vation, positive engagement, negative motivation, and negative engagement. Posi-
tive motivation is a predominantly cognitive-affective dimension and comprises a 
set of convergent factors that reflect students’ positive attitudes and orientations to 
academic learning, including (1) self-efficacy, (2) valuing, and (3) mastery orienta-
tion. Positive engagement is a predominantly behavioral dimension and comprises 
a set of convergent factors that reflects students’ positive behaviors and engagement 
in academic learning, including (4) planning and monitoring behavior, (5) task man-
agement, and (6) persistence. Negative motivation is a predominantly maladaptive 
cognitive-affective dimension and comprises a set of convergent factors that reflects 
students’ attitudes and orientations inhibiting academic learning, including (7) anxi-
ety, (8) failure avoidance, and (9) uncertain control. Negative engagement is a pre-
dominantly maladaptive behavioral dimension and comprises two convergent factors 
that reflect students’ more problematic learning behaviors, including (10) self-handi-
capping and (11) disengagement. Figure 2 graphically represents this synthesis com-
prising the four positive and negative higher order dimensions and the eleven spe-
cific factors subsumed under them.

For the purposes of illustration in this review, two integrative aspects of the 
Wheel are described. The first relates to the empirical synergies within each of the 
four overarching themes in the Wheel that would be hypothesized a priori. Most of 
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the research utilizing the Wheel attends to its 11 component factors and confirma-
tory factor analysis shows that modelling these as distinct (but correlated) factors 
provides a good fit to data among elementary school students, high school students, 
and university/college students (Martin, 2009). However, higher order factor analy-
sis shows that the a priori thematic clustering of factors within each of positive moti-
vation, positive engagement, negative motivation, and negative engagement also 
represents a good fit to data. There is thus empirical alignment among the hypoth-
esized motivational constructs that is distinct from the empirical alignment among 
the hypothesized engagement constructs.

Building on this, the second aspect of integration relates to how these higher 
order factors are connected to each other. Christenson et al. (2012) curated a series 
of reviews by researchers elucidating the distinctions and alignments between moti-
vation and engagement (e.g., see Ainley, 2012; Reeve, 2012; Schunk & Mullen, 
2012; Voelkl, 2012 in that volume). One major conclusion from those reviews was 
that motivation was often an impetus for subsequent engagement. Harnessing data 
collected around the Wheel, Martin et al. (2017) tested this contention. They found 
support for the claim that prior motivation is an impetus for subsequent engage-
ment; but there was also support for a role for prior engagement predicting subse-
quent motivation, ultimately indicating a cyclical process. Taken together, the Wheel 
reflects integration by way of strong empirical alignments within (positive and nega-
tive) motivation and within (positive and negative) engagement as well as integra-
tion by way of empirical connections between motivation and engagement (includ-
ing cyclical relations between engagement and subsequent motivation; see Fig. 2) 
that have a priori conceptual foundations.

The Motivation and Engagement Scale

The Wheel is a conceptual framing of multidimensional motivation and engagement. 
It is accompanied by a parallel measurement tool—the Motivation and Engagement 
Scale (MES; Martin, 1999–2022)—that comprises 44 items (4 items for each of the 11 
factors) for students to self-report their motivation and engagement (also see Footnote 
1 for other tools assessing multidimensional motivation and engagement). There are 
three versions of the MES: an elementary school version, high school version, and uni-
versity/college version. A detailed account of MES psychometrics and construct valid-
ity is beyond the scope of this review and so the reader is referred to Liem and Martin 
(2012) who presented summary statistics from many studies showing that responses 
to the MES factors are normally distributed, internally consistent, and perform well in 
lower order and higher order confirmatory factor analysis. In terms of external valid-
ity, Liem and Martin (2012) also presented summary statistics showing that MES fac-
tors are significantly associated with academic outcomes (e.g., achievement).

Summary of Integrated Motivation (and Engagement)—and a Clarifying Note

There are numerous major theories that describe and explain academic motivation. 
Given the multidimensional picture emanating from these theories, there have been 
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calls for integrative approaches to motivation research and theorizing (Murphy & Alex-
ander, 2000; Pintrich, 2003; Reschly & Christenson, 2012; Wong & Liem, 2021). The 
Motivation and Engagement Wheel was developed as one effort towards an integrative 
framework aimed at reflecting the multidimensionality of motivation and engagement, 
the demarcation of motivation and engagement into positive (adaptive) and negative 
(maladaptive) components, and the collection of specific (lower order) motivation and 
engagement factors under broader (higher order) dimensions. This represents Step 1a of 
the hypothesized intra-domain integration: unifying multidimensional motivation and 
engagement. In the following section, attention turns to Step 1b of this hypothesized 
intra-domain integration: unifying explicit instruction and independent learning. Fol-
lowing this is Step 2, inter-domain integration of motivation and instruction.

However, before moving to this, an important clarifying note on this review’s 
integrative framework is warranted. The review draws on the Motivation and 
Engagement Wheel as one example of how various theories may be collected 
together and organized under parsimonious themes—and then linked to other 
aspects of academic life, such as instruction (LRI, in the case of present discussion). 
The Wheel is not intended to be exhaustive, definitive, or prescriptive. Indeed, in 
justifying the level of parsimony and inclusiveness in the Wheel, it has been rec-
ognized there will inevitably be factors that are included in major theories, but not 
in the Wheel (Martin, 2007; e.g., intrinsic motivation and autonomy in the case 
of motivation; participation in the case of engagement). The Wheel has also been 
developed to represent constructs that are predominantly intra-personal. Whilst rec-
ognizing and demonstrating the role of socio-cultural contextual factors implicated 
in motivation (e.g., relatedness), these are constructs that have a more inter-personal 
aspect to them and thus have been conceptualized as beyond the composition of the 
Wheel itself (though research clearly demonstrates significant associations between 
interpersonal factors and Wheel factors, e.g., Martin et al., 2009).

In essence, the Wheel resides within a broader ecology of efforts to unite (or 
organize) diverse motivation theories and constructs—but it is not the only effort. 
This being the case, it is appropriate to briefly summarize some recent integrative 
contributions that provide a sense of how other theorists and researchers are consid-
ering and framing this space. In briefly mapping this terrain, the Wheel can be better 
understood in terms of what it is and what it is not.

Dweck (2017) recently proposed a major unified theory of motivation, personality, 
and development. Dweck defined motivation as the forces that drive and direct behav-
ior. She specified individuals’ basic needs and how individuals build mental representa-
tions of their experiences (beliefs, representations of emotions and action tendencies) as 
they pursue need-fulfilling goals—and which are the basis of motivation and personal-
ity (with these processes being mechanisms that can unify motivation and personality). 
Needs include basic needs such as competence and predictability as well as associated 
compound needs such as control and self-perceived competence—concepts that have 
been frequently located in the motivational literature, including the Wheel.

Hattie et  al. (2020) identified four major dimensions that are common across 
motivation models: person factors (comprising self [e.g., self-efficacy], social [e.g., 
comparisons], and cognitive [e.g., self-regulation] factors); task values; goals; and 
perceived benefits and costs. In drawing together various reviews of motivation 
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theories, Wigfield and Koenka (2020) identified numerous convergences, includ-
ing that there are hierarchies of motivational beliefs (not isolated, specific ones) and 
that there are contextual influences on motivation—which are both reflected in the 
present review by way of the higher order factors in the Wheel (hierarchies of moti-
vational beliefs) and the role of instruction in student motivation and engagement 
(contextual influences on motivation).

Anderman’s (2020) review of motivation identified overlaps and uniqueness 
among theories, including the theories addressed in the present discussion (situ-
ated expectancy-value theory, self-determination theory, etc.). Anderman explored 
the idea of whether all these theories were necessary. From a research perspective, 
Anderman suggested that they probably were as they allowed researchers to design 
research studies with precision and targeted constructs. However, from a practice 
and policy perspective, Anderman speculated whether all theories were needed, as 
they risked being “complex, too detailed, and decontextualized from the daily lives 
of teachers and students” (p. 4). Anderman noted there were very few attempts to 
integrate motivation theories and suggested an overarching theory of motivation 
may be helpful.

It is also evident that factors in the Wheel are aligned with the engagement con-
ceptual landscape. For example, Fredricks et  al. (2004; Fredricks & McColskey, 
2012) identify engagement as a tripartite meta-construct subsumed by behavio-
ral, cognitive, and emotional engagement. Finn and Zimmer (2012) summarized 
an overarching engagement concept in terms of behavioral (academic, social, and 
cognitive) and emotional dimensions. Appleton et al. (2006) and Christenson et al. 
(2008) identified engagement as subsumed by academic, behavioral, cognitive, and 
affective dimensions. As noted above, the Wheel represents some of these (cognitive 
and behavioral, e.g., by way of factors such as self-efficacy and persistence, respec-
tively) relatively explicitly, and others (emotional, e.g., by way of aspects of valuing 
and anxiety) more implicitly.

Taken together, then, the Motivation and Engagement Wheel is one approach to 
organizing salient motivation and engagement constructs and adopted for the pur-
poses of the present review that is an illustrative effort towards linking motivation 
(and engagement) and instruction in a more cohesive and unified way. In line with 
conclusions drawn in other organizing and integrative reviews (e.g., Anderman, 
2020; Dweck, 2017; Hattie et al., 2020; Wigfield & Koenka, 2020), future research-
ers embarking on unifying themes may well do better and get closer following these 
illustrative efforts.

Step 1b: Intra‑domain Integration of Explicit Instruction 
and Independent Learning

Interface of Individual Student Attributes and the Learning Environment

When seeking to understand and optimize students’ motivation, it is vital to do so 
with due recognition of the learning environments in which motivation is enacted 
(e.g., Eccles & Wigfield, 2020; Nolen, 2020; Pintrich, 2003). Accordingly, 
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researchers have explored the contextual factors that are implicated in students’ 
motivation, with significant attention given to the role of teacher and classroom fac-
tors. These factors include teacher-student relationships (Martin & Collie, 2019; 
Martin & Dowson, 2009; Reeve, 2012), teacher support and encouragement (Voelkl, 
2012), classroom goal structures (Anderman & Patrick, 2012; Pekrun & Linnen-
brink-Garcia, 2012), and collective classroom agency (Schunk & Mullen, 2012). In 
the past decade, cognitive psychology has directed particular attention to the role 
of teacher instruction in students’ learning—suggesting an emphasis on various 
instructional approaches that seek to optimally accommodate the human memory 
system (e.g., direct instruction, Engelmann & Carnine, 1991; explicit instruction, 
Evans & Martin, 2021; cognitive load theory, CLT, Sweller, 2012). More recently, 
there have been efforts to harmonize major explicit (and related) instructional prin-
ciples with constructivist instructional approaches—leading to the development 
of “load reduction instruction” (LRI; Martin, 2016; Martin & Evans, 2018, 2019, 
2021). This represents Step 1b of this review that integrates explicit and constructiv-
ist approaches—via LRI—to demonstrate how these pedagogical approaches can be 
implemented in a synergistic way.

Major Theories and Approaches to Instruction

For many decades, there has been something of an ongoing tussle between positivist 
(or post-positivist) explicit and direct approaches to instruction and constructivist 
(or post-modernist) approaches to instruction. Explicit instruction is based on the 
idea that a direct, structured, and systemic approach to instruction is important, par-
ticularly in the early stages of learning. It typically comprises an emphasis on didac-
tic instruction, sequenced learning segments, lots of examples, frequent practice and 
rehearsal, and relatively less emphasis on autonomous learning (Evans & Martin, 
2021). Constructivist approaches to instruction emphasize learning environments 
that prioritize discovery opportunities, focus on students’ construction of meaning, 
and encourage students to explore and generate concepts for themselves (Pressley 
et al., 2003). The teacher’s role tends to be as facilitator and tends to be less directive 
and more responsive to students as they autonomously explore concepts and seek to 
solve problems (Ausubel, 1961; Bruner, 1961; Pressley et al., 2003).

The divergence between explicit and constructivist approaches to instruc-
tion is mainly in the amount and type of instruction provided (Evans & Martin, 
2021). Constructivism, largely emanating from the work of theorists such as Piaget 
(1954/2013), Vygotsky (1970) and Bruner (1961), tends to posit that knowledge is 
situated in the activity of the learner, with an emphasis on the (social and cultural) 
construction of knowledge through that activity. Typical constructivist approaches 
include discovery learning, problem-based learning, inquiry learning, experiential 
learning—each having an underlying commonality in the minimization of top-down 
teacher direction, leading to what is referred to as ‘minimal guidance’ instruction 
(Kirschner et al., 2006).

Because there are numerous divergences between explicit and constructivist 
approaches, it is not uncommon for these two approaches to be set somewhat in 
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opposition to each other and framed as mutually exclusive (for one review of this 
debate, see Tobias & Duffy, 2009). As many researchers and educators will know, 
seeing these two approaches to instruction as mutually exclusive can set in place 
a false dichotomy. There are synergies and neither approach has exclusive claims 
to particular instructional strategies. For example, scaffolding is important in both 
explicit and constructivist instruction approaches (Evans & Martin, 2021) and there 
are points in the learner’s development where minimal guidance (e.g., problem 
solving) is not incompatible with cognitive learning structures that are implicit in 
information processing models (Schmidt et al., 2007). It is also evident that the two 
are intertwined such that the effectiveness of one relies on the effectiveness of the 
other. As summarized in Liem and Martin (2013): “constructivist approaches are 
better assisted by direct and structured input from the teacher that systematically and 
unambiguously builds the knowledge and skills needed to subsequently engage in 
meaningful discovery, problem-based, and enquiry-based learning” (p. 368). Thus, 
high quality learning relies on students experiencing both explicit and independent 
approaches to instruction and learning. This being the case, privileging one over the 
other risks denying students access to learning opportunities that one approach may 
afford more than the other. Therefore, integrating the two approaches is important 
for more comprehensively supporting students’ learning.

LRI was developed as one effort towards an integrative response. A key principle 
in LRI is that alongside explicit instruction, guided independent learning is essential 
to the learning process. Specifically, after sufficient explicit input from the teacher 
(or learning resource such as a textbook) there is an important place for guided inde-
pendent learning (Liem & Martin, 2013, 2020; see also Alfieri et  al., 2011; Mar-
tin, 2016; Martin & Evans, 2019, 2021; Marzano, 2011). Once learners have moved 
beyond novice status, they have the requisite knowledge and skill to engage in mean-
ingful independent learning.

Load Reduction Instruction: An Integrative Response to Major Theories 
and Approaches to Instruction

CLT identifies two main kinds of cognitive load that can be imposed by teachers 
on students: intrinsic and extraneous cognitive load (Sweller et al., 2011). Intrinsic 
cognitive load refers to the inherent difficulty of instructional material and learn-
ing activities. Extraneous cognitive load is a function of how instruction and learn-
ing activities are presented and structured (Sweller et al., 2011). Extraneous cogni-
tive load is an unnecessary burden on students and does not contribute to learning 
(Sweller et al., 2011).

Drawing on CLT, LRI identifies instructional principles and practices that are 
aimed at reducing extraneous cognitive load (as the main yield)—and to some 
extent, intrinsic cognitive load (as a subsidiary yield) (Martin, 2016; Martin & 
Evans, 2019, 2021; Martin, Ginns, et al., 2021a, 2021b). A key idea in LRI is the 
importance of reducing extrinsic and intrinsic cognitive load when students are 
novices and in the early stages of learning (e.g., commencing a new topic, or sub-
ject, etc.). Failure to reduce extrinsic and intrinsic cognitive load risks a failure to 
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learn. However, when students have grasped the requisite knowledge and skill, it 
is appropriate to introduce guided independent and discovery approaches (Liem & 
Martin, 2013, 2020; Martin & Evans, 2018, 2019, 2021; Martin et al., 2023; see also 
Kalyuga et  al., 2012). Thus, LRI holds that explicit and constructivist approaches 
are not only compatible, but fundamentally synergistic—the effectiveness of one is 
intertwined with the effectiveness of the other (Liem & Martin, 2013, 2020; Martin, 
2016; Martin & Evans, 2018, 2019, 2021; Martin, Ginns, et al., 2021a, 2021b).

The Human Memory System and LRI: Implications for Addressing Gaps 
in Approaches to Instruction

Cognitive psychology has identified the importance of instructional approaches that 
seek to account for the limits and opportunities in the human memory system (e.g., 
Sweller, 2012). Recently, LRI has been advanced to address gaps between explicit 
instruction and independent learning so that educators can successfully navigate 
these cognitive limits and opportunities.

Human Memory

LRI (and CLT) principles rest very much on the architecture of the human memory 
system and draw on major elements of the information processing model—and in 
particular, working and long-term memory (Martin, 2016; see also Baddeley, 2012; 
Evans & Martin, 2021; Kirschner et  al., 2006; Sweller, 2012; Winne & Nesbit, 
2010). Long-term memory and working memory belong to an information process-
ing model of the memory system referred to as the modal model (as it comprises 
elements that are in various memory system models; also referred to as the multi-
store or Atkinson-Shiffrin model; Atkinson & Shiffrin, 1968). Of major relevance 
to LRI (and CLT) are the functions of, and links between, working and long-term 
memory. Working memory is a space for information that individuals are con-
sciously and currently aware of, and where they think and focus attention (Badde-
ley, 2012; Baddeley & Hitch, 1974). Working memory is limited in capacity and 
duration (Cowan, 2010; Miller, 1956). Information is lost in a brief period of time 
unless it is rehearsed, or encoded in long-term memory. To encode in long-term 
memory, working memory processes new information in relation to information that 
is already encoded for later retrieval. Long-term memory is a large-scale informa-
tion store with no known capacity limits. Long-term memory encodes information 
so that it can be subsequently retrieved and thus constitutes the critical prior learn-
ing that is implicated in instructional frameworks such as LRI and CLT.

To summarize as relevant to learning and instruction, working memory receives 
and processes information in real-time (e.g., performs tasks), including new infor-
mation. Long-term memory stores information that is successfully processed from 
working memory. Learning occurs when information is “moved” from working 
memory and is encoded or represented in long-term memory so it can be suc-
cessfully retrieved at a later time (Kirschner & Bruyckere, 2017; Kirschner et al., 
2006; Martin & Evans, 2018, 2019, 2021; Sweller, 2012; Winne & Nesbit, 2010). 



	 Educational Psychology Review (2023) 35:54

1 3

54  Page 16 of 35

By building up students’ long-term memory, they essentially have a greater base of 
prior learning when embarking on novel learning tasks. Working memory is very 
limited. Long-term memory has vast capacity (Sweller, 2012). Effective instruc-
tion takes into account the limits of students’ working memory and helps them 
transfer information from working memory to be stored or represented in long-
term memory (Martin, 2015, 2016; Martin & Evans, 2018, 2019; Paas et al., 2003; 
Sweller, 2004; Winne & Nesbit, 2010). According to Kirschner and colleagues: 
“Any instructional theory that ignores the limits of working memory when dealing 
with novel information or ignores the disappearance of those limits when deal-
ing with familiar information is unlikely to be effective” (2006, p. 77). Thus, one 
of the most relevant implications of the memory system for instruction is that 
new information rapidly consumes and potentially overwhelms working memory; 
however, when information has previously been successfully encoded into long-
term memory (i.e., it has been learnt), virtually no working memory resources are 
consumed.

LRI Principles

When students develop fluency and automaticity in knowledge and skill (largely 
through information successfully encoded in long-term memory), they have more 
working memory available for new tasks or novel information. Fluency and auto-
maticity reduce cognitive burden that in turn helps students accommodate and move 
novel information into long-term memory (Rosenshine, 2009). This idea is funda-
mental to LRI. Indeed, its first four (of five) principles are directed to successfully 
building students’ long-term memory, and thus fluency and automaticity, as follows 
(Martin et al., 2021b):

•	 Principle #1: Reduce the difficulty of instruction in the initial stages of learning, 
as appropriate to the learner’s level of prior knowledge and skill (see also Mayer 
& Moreno, 2010; Pollock et al., 2002);

•	 Principle #2: Provide appropriate support and scaffolding to learn relevant 
knowledge and skill (see also Renkl, 2014; Renkl & Atkinson, 2010);

•	 Principle #3: Allow sufficient opportunity for practice (see also Nandagopal & 
Ericsson, 2012; Purdie & Ellis, 2005; Rosenshine, 2009);

•	 Principle #4: Provide appropriate feedback-feedforward (combination of correc-
tive information and specific improvement-oriented guidance) as needed (see 
also Hattie, 2009; Mayer & Moreno, 2010; Shute, 2008).

Through these four principles  (also see Fig.  3), information is successfully 
encoded in long-term memory and both fluency and automaticity are developed 
(Mayer & Moreno, 2010). In so doing, students have a greater prior learning 
base. By successfully encoding information into long-term memory (prior learn-
ing) for students to retrieve in real-time frees up students’ working memory (Bad-
deley, 2012) so they can now embark on learning material or learning tasks that 
may have previously imposed too much cognitive load on them. Importantly, 
this includes novel and complex tasks, as well as activities that involve guided 
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independent and discovery-oriented learning (Martin, 2016; Martin & Evans, 
2019). In fact, CLT research demonstrates that when learners have developed 
sufficient automaticity and fluency in knowledge and skill (i.e., expertise), they 
do not benefit from approaches that are unnecessarily explicit and structured. 
Instead, they benefit more from open, problem-solving approaches—referred to 
as the “expertise reversal effect” (Kalyuga, 2007; Kalyuga et al., 2001, 2003). For 
example, if learners know how to solve a problem but are still asked to engage 
in structured practice to enhance automation, this could burden their working 
memory. Therefore, once students have developed appropriate fluency and auto-
maticity in the requisite knowledge and skill, they are ready for the fifth and final 
principle of LRI:

• Principle #5: Guided independent learning (see also Mayer, 2004).

Importantly, it is this fifth major principle that represents a fundamental unifi-
cation of explicit and constructivist instructional approaches—and by implication, 
bridging gaps in instructional approaches. Specifically, after the teacher has pro-
vided sufficient difficulty reduction, instructional support, practice, and feedback-
feedforward for students to acquire the necessary knowledge, greater independence 
can then be afforded to students (Kalyuga et al., 2003). Thus, following the neces-
sary explicit and structured instruction (i.e., LRI principles #1–4; though as noted 
above, explicit instruction does not have exclusive claims over these elements—e.g., 

1. Difficulty 
Reduction

2. Support and 
Scaffolding

3. Practice
4. Feedback-
Feedforward

5. Guided 
Independence

Load 

Reduction 

Instruction

Fig. 3   Load reduction instruction (LRI) framework—adapted with permission from Martin (2016)
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scaffolding is a well-established practice under constructivist approaches), students 
benefit from relatively greater independence (i.e., LRI principle #5) (Hermkes et al., 
2018; Liem & Martin, 2013, 2020; Martin, 2016; Martin & Evans, 2018; Mayer, 
2004). To the extent this is the case, learners benefit from explicit (and structured) 
instruction and from guided independent learning. But critically, it is the sequenc-
ing of these two that is pivotal to optimize learning: students benefit from predomi-
nantly explicit instruction in the early stages of task and content mastery and then 
are further enriched by immersing in a guided independent phase of learning as the 
automaticity and fluency of knowledge and skill develop.

Teaching Strategies to Operationalize LRI

LRI, and the CLT research informing it, provide important direction for articulating 
specific teaching strategies aimed at appropriately managing the burden on learners 
as they move from novice to expert status. Martin (2016, pp. 12–14) mapped each of 
the five LRI principles and seminal corresponding CLT effects against examples of 
teaching strategies that can be used to operationalize the key tenets of LRI and CLT. 
These are detailed in Table 1 (LRI principle #1: reducing the difficulty of a task dur-
ing initial learning as appropriate to the learner’s prior knowledge and skill), Table 2 
(LRI principle #2: instructional support and scaffolding), Table  3 (LRI principle 
#3: ample structured practice), Table 4 (LRI principle #4: provision of instructional 
feedback-feedforward), and Table  5 (LRI principle #5: guided independent learn-
ing). Given limitations of space, all of these will not be described here (see Martin, 
2016 for a full account), but some will be summarized in the section below that inte-
grates motivation and instruction.

Table 1   LRI Principle #1—difficulty reduction: strategies and examples

Martin (2016, pp. 12–13). Also see Martin (2016) for references supporting theory and research for each 
strategy

LRI Principle #1: Reducing the difficulty of a task during initial learning, as appropriate to prior knowl-
edge and skill

Strategies Examples

Pre-training Teacher provides early instruction on the core elements of a task 
(e.g., identifying name, definition, location, function of topics or 
components) to assist subsequent learning

Modelling Important Processes Teacher demonstrates how to complete a task; can also involve 
teacher “think-aloud” strategies as the teacher conducts a task

Segmenting Teacher breaks a task into “bite-size” components (or “chunks”) and 
encourages students to see the completion of each component as 
a success

Preliminary (and Spaced) Reviews Teacher and students review prior learning at the outset of a new 
task or lesson; teacher reviews at regular (spaced) intervals (e.g., 
review prior week’s learning at the start of each week)
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Table 2   LRI Principle #2—support and scaffolding: strategies and examples

LRI Principle #2: Instructional support and scaffolding through the task

Strategies Examples

Reducing Split-attention Two or more stimuli are integrated where feasible to 
reduce splitting students’ attention across disparate 
stimuli (e.g., integrate the equation for finding an angle 
into the angle itself on a given diagram)

Integrating Teacher integrates the focus of a learning task with a 
meaningful problem (e.g., integrate instruction on 
punctuation into a student’s own essay)

Information Integration Sequencing Teacher integrates two successive pieces of instructional 
material into the one instructional element (e.g., inte-
grate the narration of how lightening is formed with an 
animation of that process)

Harnessing Different Modalities Teacher presents different pieces of information (or 
stimuli) in a different modality (e.g., present an image 
with a narrative in order to reduce the burden on visual 
and auditory processers)

Avoiding Redundancy and Increasing Coherence Where appropriate, teacher presents information once 
(avoiding redundancy) and organizes material so that 
extraneous or overly elaborate material that may be 
tangential to essential learning is reduced or removed 
(increasing coherence)

Signaling Teacher provides cues to help the learner locate and focus 
on the essential material in a lesson or activity (e.g., 
teacher asks students to watch out for a particular event 
or character in a plot)

Organizing Information Thematically Teacher identifies a major/main theme in a task or learning 
activity and explicitly connects instruction to this theme

Allowing Appropriate Instructional Time Teacher schedules tasks and lessons to ensure sufficient 
instructional time occurs in a task, in a lesson, and 
across the day

Checking for Understanding Teacher employs checking strategies such as frequently 
posing questions and asking students to summarize 
major points or repeat explanations

Worked Examples New material is presented to learners with completed 
samples of work that show how a particular problem 
can be solved or task is to be completed

Providing Templates Materials are provided to learners that are formatted or 
structured to help the learner stay on track or that list 
the important features to include or address in a task

Prompting Learners are strategically prompted to persist with and 
complete less structured tasks such as those found in 
comprehension and writing tasks (e.g., students are 
asked to identify the “what”, “who”, “why”, and “when” 
in a stimulus passage; this helps them extract specific 
information or articulate an answer or response)

Personalizing Teacher adjusts wording and/or administration of a 
task to involve the learner in a more personalized and 
individually-relevant way (e.g., use instructions such as 
“Your goal in this task is to …” rather than “The goal 
for this task is to …”)

Martin (2016, pp. 13–14). Also see Martin (2016) for references supporting theory and research for each 
strategy
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Summary of Load Reduction Instruction

Explicit instruction is advocated as a means to manage the cognitive burden on the 
novice student in order to optimize their learning. Independent (and related discov-
ery) learning is advocated as a way to allow the student to problem solve and learn 
in self-directed ways. It can be easy to simplistically frame them in mutually exclu-
sive terms, but in fact they can be harmonized in effective ways and indeed, one 
does not have exclusive claims on pedagogical approaches over the other (e.g., scaf-
folding can be accommodated under constructivist approaches and minimal guid-
ance under CLT; Hermkes et al., 2018; Kalyuga, 2007; Schmidt et al., 2007). LRI 
has been developed to operationalize this synthesis so the student can benefit from 
the strengths each instructional approach offers in the learning space. This repre-
sents Step 1b of the present intra-domain integration: unifying explicit instruction 
and independent learning. Attention now turns to Step 2 that is the hypothesized 
inter-domain integration: unifying motivation (and engagement) and instruction.

Table 3   LRI Principle #3—practice: strategies and examples

Martin (2016, p. 14). Also see Martin (2016) for references supporting theory and research for each strat-
egy

LRI Principle #3: Ample structured practice

Strategies Examples

Deliberate Practice Teacher ensures rehearsal that is relevant to a specific skill, usually also involving 
feedback, and conducted by the student on their own

Mental Practice Learners imagine or mentally rehearse a concept or procedure (e.g., the student 
studies an example, then turns away and rehearses the example in their mind)

Guided Practice Learners are systematically guided through the steps of learning or problem solving 
(e.g., prompting responses through a task or providing part of a solution for a 
student to complete)

Table 4   LRI Principle #4—feedback-feedforward: strategies and examples

Martin (2016, p. 14). Also see Martin (2016) for references supporting theory and research for each strat-
egy

LRI Principle #4: Appropriate provision of instructional feedback-feedforward

Strategies Examples

Showcasing In instances of misunderstanding or poor learning progress, teacher provides examples of 
good practices and good work to give clarity on what constitutes good work and how 
to do it

Feedback Concrete and specific information is provided on the correctness of an answer or the 
quality of application

Feedforward Concrete and specific information is provided on how the answer or quality of the appli-
cation can be improved
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Step 2: Inter‑Domain Integration of Motivation and Instruction

LRI, Motivation, and Engagement

Martin (2021) described how the five LRI principles are key to students’ per-
sonal investment (e.g., motivation) in learning. In that review, it was explained 
how motivation and engagement are optimized when there is pedagogical struc-
ture in place (i.e., when teachers provide explicit plans for the lesson, clear direc-
tions, feedback, and guidance, e.g., Jang et  al., 2010; Sierens et  al., 2009). He 
also argued that when teachers ease the difficulty of tasks to match the level of 
students’ prior knowledge, students are less inclined to disengage from their 
schoolwork (Ashcraft & Kirk, 2001; Martin, 2016). Thus, LRI principles are 
implicated in the adaptive and maladaptive dimensions of students’ motivation 
and engagement. In this review, this idea is extended to also consider the role of 
student motivation and engagement in teachers’ application of LRI. It is this cycli-
cal relationship that is, arguably, the most authentic form of inter-domain inte-
gration. Certainly, a theoretically-based unidirectional process from instruction to 
motivation and engagement is support for inter-domain integration. However, the 
extent to which motivation and engagement in turn impact LRI reflects deep inter-
domain integration and authentically signals that the effectiveness of one is indeed 
tied to the effectiveness of the other.

The Validity of Hypothesized Links Between LRI and Student Motivation 
and Engagement

Based on data collected using the Load Reduction Instruction Scale (Martin & 
Evans, 2018), empirical validity support was provided for the role of LRI in stu-
dents’ motivation and engagement (further below, the role of motivation and engage-
ment in LRI is discussed). The Load Reduction Instruction Scale (LRIS; validated 

Table 5   LRI Principle #5—guided independence: strategies and examples

Martin (2016, p. 14). Also see Martin (2016) for references supporting theory and research for each strat-
egy

LRI Principle #5: Guided independent learning

Strategies Examples

Guided Independent Practice When knowledge and skill become automated and fluent, the 
learner is encouraged and appropriately supported to attempt 
similar problem tasks independently

Guided Discovery Learning When the learner has engaged in successful independent 
practice, they are encouraged and appropriately supported to 
undertake new tasks, move in new directions, or apply learning 
to “real-world” problems that further enrich learning
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by way of multilevel CFA and multilevel reliability, Martin & Evans, 2018; Martin, 
Ginns, et al., 2021a, 2021b) comprises five factors, in line with the five principles 
of LRI. Students report on their teacher’s instruction on each of the five LRI prin-
ciples. Martin and Evans (2018) found that the LRIS was significantly and posi-
tively associated with positive motivation and engagement factors in the Wheel and 
significantly and inversely associated with the Wheel’s negative motivation and 
engagement factors. In a longitudinal study of multi-level motivation, engagement, 
and achievement in mathematics, Evans and Martin (2022) found empirical support 
for the link between LRI and academic motivation (the positive motivation dimen-
sions of the Wheel) and also demonstrated a link between classroom-level LRI and 
classroom-level motivation. In a person-centered study Martin, Ginns, et al. (2021a) 
used latent profile analysis to identify the various instructional-psychological pro-
files emerging from students’ reports of instructional load (using the LRIS) and their 
accompanying psychological challenge and threat orientations (operationalized via 
the Wheel’s self-efficacy, anxiety, and failure avoidance factors). They identified five 
instructional-motivational profiles that represented different presentations of instruc-
tional cognitive load, challenge orientation (self-efficacy), and threat orientation 
(anxiety and failure avoidance). In turn, these profiles were statistically separated 
in terms of their effects on academic achievement. LRI research has also identified 
links with other engagement factors that are outside the Wheel, but cognate in terms 
of their cognitive and behavioral dimensions. For example, the Evans and Martin 
(2022) study of mathematics classrooms included tripartite engagement (Fredricks 
et  al., 2004) and found student- and classroom-average links between LRI and 
engagement. In science, Martin et al. (2021b) conducted a multilevel study of the 
LRIS in more than 180 science classrooms. They found that tripartite engagement 
mediated the link between the LRIS and achievement (at student- and classroom-
levels). In mathematics and English classrooms, Martin et al. (2023) found LRI sig-
nificantly predictive of students’ effort at student- and classroom-levels. There are 
thus empirical links between LRI and students’ motivation and engagement (includ-
ing motivation and engagement factors in the Wheel) that provide one line of evi-
dence supporting the validity of the hypothesized nexus between instruction and 
motivation and engagement.

Representing Inter‑domain Integration of Motivation and Instruction

As signaled above, a deep and authentic inter-domain integration would be such 
that instruction impacts motivation (and engagement) that in turn impacts subse-
quent instruction (and so on). This idea is in line with some of the more recent 
integrative reviews of motivation theorizing. Nolen (2020), for example, deline-
ated the situated aspects of motivation in terms of individuals’ multiple and over-
lapping systems of meaning, whose worlds “are created by the activity of peo-
ple interacting with each other and the material world over historical time and 
include practices, roles, values, discourses, and tools that both become charac-
teristic of and continue to be developed through activity” (p. 1). Teachers and 
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students are not independent; teachers affect students, students affect teachers, 
and the nature of these links shift over time. The present review attends to this 
idea from an instruction-motivation perspective, but research has shown this to be 
the case in cognate aspects of classroom life (e.g., teacher-student relationships 
and motivation; Skinner & Belmont, 1993).

Martin (2016) developed a schematic to represent the integration of the Wheel and 
LRI (and related approaches such as CLT). It is reproduced in Fig. 4. It is suggested 
that the motivation-instruction nexus is developed and enriched through mutual 
and cyclical influences (as shown in the central part of Fig. 1). Taking self-efficacy 
(one part of the Wheel) as a case in point: students’ task-specific self-confidence is 
enhanced through the academic knowledge and skill that LRI strategies help students 
to acquire; in turn, students who are self-efficacious are more likely to generate alter-
native courses of action if they do not succeed, invest greater effort at any given point 
in time, and adapt better to challenging task demands (Bandura, 1997, 2001)—lead-
ing to enhanced academic knowledge and skill that in turn undergirds their subse-
quent self-efficacy (Marsh, 2007; Marsh & Martin, 2011; Schunk & Miller, 2002).

Extending this inter-domain nexus further, when students develop their skill and 
knowledge as a function of their efficacious self-beliefs and behavior (Bandura, 
1997, 2001), the application of LRI also develops. The level of difficulty (principle 
#1) is adjusted to students’ elevated level of competence. The nature and level of 
support and scaffolding (principle #2) is adjusted as students master more of the 
requisite knowledge and skill. The nature of practice (principle #3) can change from 
fully worked examples to partially worked examples. The type of feedback-feedfor-
ward (principle #4) can change to more advanced improvement-oriented guidance 
(and perhaps less corrective information). Finally, through the escalation of compe-
tence as a function of more efficacious self-beliefs and behaviors and the elevation 
of instruction in LRI principles #1-#4, the teacher is in a strong position to increas-
ingly emphasize independent application (principle #5) as the students more auton-
omously apply the now fluent and automated knowledge and skill (that has been 
encoded in long-term memory).

Preliminary support for the motivation → instruction link in LRI research was 
suggested in a recent study by Martin and colleagues (2023). They found that teach-
ers’ self-reports of LRI differed as a function of class-average prior learning such 
that teachers engaged in difficulty reduction when prior learning was low. Given that 
motivation and engagement are closely implicated in learning (e.g., Howard et al., 
2021; Jones & Carter, 2019), it may be speculated that low levels of student motiva-
tion and engagement were also implicated in teachers’ rationale to reduce difficulty 
in classrooms where students struggled with learning. To the extent this is the case, 
prior levels of student motivation and engagement may be related to teachers’ subse-
quent application of LRI. Further research is needed to confirm this suggestion.

All this being the case, we return to the fundamental concept underpinning the 
hypothesized inter-domain integration: the success of one domain (e.g., motivation 
and engagement) is tied to the success of the other (e.g., instruction). Motivation and 
engagement are thus optimized by the presence of high-quality instruction and instruc-
tion is optimized by the presence of motivated and engaged students (see Fig. 1).
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The Motivation‑Instruction Synthesis in Practice

It is also helpful to consider the motivation-instruction synthesis from an applied 
perspective. CLT and LRI have identified many instructional practices that are key 
to managing the cognitive burden on students as they learn. With a view to integrat-
ing instructional and motivational psychology, Martin (2016, 2021) mapped these 
CLT and LRI practices against specific parts of the Motivation and Engagement 
Wheel. The reader is referred to those reviews for a complete coverage (see also 
Tables 1, 2, 3, 4 and 5), but for the present discussion a selection of explicit instruc-
tional strategies (mental practice, worked examples, checking for understanding, 
templates, reducing split attention, using different modalities, reducing redundancy) 
are cross-referenced with key parts of the Motivation and Engagement Wheel (plan-
ning and monitoring, task management, persistence, anxiety, disengagement).

Planning (and Monitoring) and Task Management. Mental practice and worked 
examples are relevant to students’ planning, monitoring, and task management. 
Mental practice (Sweller, 2012) involves learners mentally rehearsing a procedure 
or concept, with planning and monitoring benefiting from learners mentally rep-
resenting important parts of a task or schedule of activities (Martin, 2010, 2016). 
Worked examples are completed work samples that demonstrate how a task can be 
completed (Atkinson et al., 2000; Renkle, 2014; Renkl & Atkinson, 2010; Rosen-
shine, 1995, 2009; Sweller, 2012). They identify the parts of a task needed to plan, 
clarify components that are important to monitor, that together assist learners’ task 
management.

Persistence. Persistence is assisted when students understand what they are 
required to do and when students are scaffolded through the learning process. 
Instructional strategies that facilitate these include teachers checking for understand-
ing and using templates (Martin, 2021). Checking for student understanding can 
involve “rapid formative assessment” (Wiliam, 2011) so that students have sufficient 
knowledge to remain on task and maintain persistence through the task—and for 
teachers to provide targeted in-time assistance as needed. Another way to keep stu-
dents on track and persisting is to use templates. These may be structured, compris-
ing a checklist that scaffolds a student through a task or “process worksheets” that 
explicitly identify the steps involved in persisting to task completion (Van Merriën-
boer, 1992).

Anxiety. Anxiety can be elevated to an unhelpful level when excessive cognitive 
burden is experienced (Chadwick et al., 2015; Martin, Ginns, et al., 2021a)—note, 
however, there are times when anxiety can be arousing more than threatening (Mar-
tin, Kennett, et al., 2021a, 2021b, 2021c) and that cognitive burden appropriate to 
the student’s prior learning may evince adaptive arousal, not maladaptive anxiety 
(Martin, Ginns, et  al., 2021a). In the discussion above, numerous factors (mental 
practice, worked examples, etc.) are helpful for reducing cognitive burden. Mar-
tin (2016, 2021) suggested additional approaches to reducing instructional cogni-
tive burden as relevant to students’ anxiety, including reducing split attention. Split 
attention occurs when information to solve a problem is presented in different parts 
of the learning space—such as in different parts of a screen or page (Ginns, 2006; 
Mayer & Moreno, 2010; Sweller, 2012). This can impose unnecessary cognitive 
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burden and elevate anxiety. Reducing split attention involves integrating different 
informational spaces into one space—e.g., drawing the equation for finding an angle 
into the angle itself (Sweller, 2012).

Disengagement. Poor instructional practices such as inappropriate repetition, 
unnecessarily complex learning material, and exceeding the capacities of cognitive 
resources such as visual and auditory processors impose unnecessary cognitive load 
(Sweller, 2012) and may cause students to switch off (Martin, 2016, 2021). Using 
different modalities involves offloading some of the information from one proces-
sor to another (Mayer & Moreno, 2010; Sweller, 2012). Rather than presenting too 
much visual information to the learner (e.g., via a diagram, text, a table, call-out 
boxes), which can overload the learner’s visual processor, teachers may provide 
some of the information via the auditory processor such as an audible narrative 
(Mayer & Moreno, 2010; Sweller, 2012). Unnecessarily presenting the same infor-
mation twice makes it difficult for the learner to reconcile the two sources of infor-
mation, places unnecessary burden on the capacity of working memory, and may 
lead to the student tuning out (Martin, 2016, 2021; Mayer & Moreno, 2010). Reduc-
ing redundancy can also help here and involves presenting only the essential infor-
mation (Mayer & Moreno, 2010) and reduces students’ disengagement that would 
arise through them being cognitively overwhelmed (Martin, 2016).

Boundary Conditions of Integrative Motivation and Instruction 
Frameworks

The present review has sought to articulate one illustrative effort towards intra- and 
inter-domain integration in the motivation (and engagement) and instruction space. 
As an illustrative articulation was the intent of the review, there has been something 
of an uncritical tilt to these integrative efforts. In reality, such integrative efforts are 
not a panacea for addressing the theoretical, empirical, and applied complexities and 
gaps that plague the fields of motivation, engagement, and instruction. Inevitably, 
they can present their own limitations and boundary conditions. Noting all such 
limitations is beyond the scope of the present review, but some indicative ones are 
briefly discussed to provide a sense of the sorts of issues researchers and practition-
ers will need to navigate as they seek to adopt and build on this and other integrative 
frameworks (e.g., see Martin, 2016 for a more extended note of caution regarding 
LRI and motivation).

Turning to motivation and engagement first, although the Motivation and 
Engagement Wheel seeks to integrate key factors under salient motivational theories 
and frameworks, this very integration presents its own gaps and limitations. These 
include, inter alia, “sins of omission” where some motivation factors are excluded 
from a given model but represented in other models (e.g., see Appleton et al., 2006; 
McInerney et al., 2001; Midgley et al., 1997; Pintrich et al., 1991; for other validated 
multidimensional motivation frameworks/instruments)—thus, attending to differen-
tiation as much as integration; representation of key parts of several theories but not 
comprehensive representation of any one theory; “jingle-jangle” risks that can fur-
ther confuse the field (Reschly & Christenson, 2012); and separation of hypothetical 
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constructs (e.g., motivation vs engagement) that in practice may be more convergent 
than a model (including the Wheel) may imply.

Regarding the integrative efforts under LRI, one cautionary note is on its prin-
ciple #5 (guided independent learning). Researchers have made an important dis-
tinction between pure and guided independence (discovery). Pure independence has 
little teacher input and direction; students are encouraged to independently discover 
ideas and explore issues for themselves (Pressley et  al., 2003). Guided independ-
ence comprises some teacher monitoring, input and direction, guiding questions 
and comments, assistance if needed, and some in-built scaffolds to help the student 
proceed through the learning task (Martin, 2015; Pressley et al., 2003). By provid-
ing guidance, there is less load on students’ working memory. Whereas, if there is 
not sufficient guidance from the teacher, then working memory can be unnecessar-
ily burdened and this can lead to misinterpretation, confusion, or poor learning—
suggesting pure discovery as a boundary condition to learning (Mayer, 2004). This 
being the case, LRI principle #5 emphasizes guided independent learning.

It is also important to recognize that LRI is an instructional framework that is 
about moving a learner from novice status to expert status. LRI is thus not a frame-
work for expert learners per se. Looking at LRI principles #1–5, it is evident that 
they all speak to the developing learner more than to the expert learner. The first 
four principles are quite clearly directed to the developing (novice) learner—and 
even the final principle emphasizes the guided aspect of independent application 
by the learner. How a teacher instructionally engages with the expert learner is 
largely beyond the scope of LRI. Perhaps this is the point when independent appli-
cation moves from guided to solely independent application, such as from guided 
to pure discovery learning. That said, however, if the teacher seeks to introduce 
more advanced and/or novel concepts and tasks to the expert learner, then the expert 
learner may no longer be so expert and LRI enters the instructional frame again.

Another cautionary note on LRI is in relation to low and high performing learn-
ers. According to Adams and Engelmann (1996), there are relatively few mistakes 
among low performers that high performers are not at risk of making (though this 
may vary as a function of the task, the age of the student, and perhaps the subject 
domain). Instead, much of the variation seems to be in the degree and amount of 
a particular instructional approach that is appropriate for low and high perform-
ers: “Work with students of different abilities reveals that higher performers require 
less repetition, fewer examples, and often less reinforcement than lower perform-
ers. Lower performers may have concept and skill deficiencies that the higher per-
formers of the same age do not have, and these deficiencies require time to remedy” 
(Adams & Engelmann, 1996, p. 28). Hence, high ability students do still require 
attention to LRI principles #1 to #4. This is a point that can sometimes be ignored or 
underestimated by educators—leading to underperformance by high ability students 
(Martin, 2016). The vital instructional variation is often in the degree of early dif-
ficulty, the pace, or the relative weight given to the core steps prior to moving on to 
LRI principle #5, guided independent learning.

There is also caution, nuance, and judgement recommended in how the various 
strategies in Fig. 4 (integration of the Wheel and specific LRI/CLT strategies) are 
implemented in practice. Even though conceptual integration may be feasible, this 
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does not obviate the possibility of practical conundrums, challenges, and boundary 
conditions. When applying Fig.  4, Martin (2016) made the point that the assign-
ment of each strategy to each part of the Wheel is not intended to be prescriptive; 
rather, it is indicative of what specific LRI/CLT strategies can be considered for dif-
ferent parts of motivation and engagement. For example, Fig. 4 strategies identified 
to address uncertain control (e.g., showcasing and feedback-feedforward) may also 
be successful in boosting students’ persistence and self-efficacy. Also, not all spe-
cific LRI/CLT strategies need to be in the one lesson. Marzano (2003) suggests dis-
tributing various strategies across a learning unit (not all in one lesson). For exam-
ple, across a learning unit, early lessons would benefit from pre-training, modeling, 
templates, worked examples and deliberate practice; then, subsequent lessons would 
benefit more from independent practice and guided discovery learning.

Conclusion

Motivation, engagement, and instruction have substantial presence in educa-
tional psychology (Jansen et  al., 2022). Theory and research within each of these 
domains tends to be fragmented—and there is even less integration and harmoniza-
tion between the domains. This presents challenges for researchers and practition-
ers seeking to implement parsimonious and cohesive approaches to help students 
learn (Pintrich, 2003). This review has outlined an effort towards a two-step integra-
tion process to assist research and practice: intra-domain integration (within each of 
motivation and instruction; Step 1a and Step 1b respectively) and inter-domain inte-
gration (between motivation and instruction; Step 2). The review has also identified 
points of convergence and divergence to underpin a synthesis that led to the devel-
opment of the Wheel, LRI, and their integration; elucidated the joint roles of indi-
vidual student attributes (motivation) and learning environment (teacher, instruc-
tion) in unifying motivation and instruction; addressed complementary gaps and 
harmonized competing ideas in the course of intra- and inter-domain integration; 
summarized some of the empirical support undergirding the feasibility of the frame-
works; and, identified boundary conditions to observe as the integrative frameworks 
are applied in practice and developed further by others.

To conclude, with respect to motivation and engagement, the Motivation and 
Engagement Wheel (Martin, 2007) is one example of progress towards intra-domain 
integration of key facets of motivation and engagement. With respect to instruction, 
Load Reduction Instruction (LRI; Martin, 2016; Martin & Evans, 2018, 2021) is 
an example of progress towards intra-domain integration of explicit and construc-
tivist teaching. With respect to educational psychology more broadly, inter-domain 
integration of motivation, engagement, and instruction identifies how motivation 
and engagement are implicated in LRI, and how LRI is implicated in motivation 
and engagement. It is concluded that the joint operation of intra- and inter-domain 
integration of motivation, engagement, and instruction within educational psychol-
ogy holds potential for more coherent theorizing, measurement, and application by 
researchers and practitioners alike.
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