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ABSTRACT

learning. This important problem in daily instruction has produced numerous research activities focusing 

on conditions and consequences of student engagement. However, these activities have led to a complex 

aspects of student engagement based on a review of literature. Findings from the review have been used to 

formulate 15 instructional strategies as part of a hierarchically organized instructional design approach 

for incorporating multidimensional engagement into elements of learning (i.e., learning materials for 

lessons or instructional units). Strategies for cognitive engagement concern engagement levels such as 

knowledge, comprehension, convergent thinking, evaluation, and synthesis. Strategies for motivational 

social-emotional engagement are related to self-assertion, entertainment, belongingness, adaptiveness, 

and security. Finally, in order to support research and implementation, measurement instruments on 

multidimensional levels of engagement and related instructional strategies are proposed.

Keywords: Instructional design theory, student involvement, instructional materials, research 

synthesis, measurement

PROBLEMS IN CLASSROOMS AND 

MULTIDIMENSIONAL ENGAGEMENT

Life is complex and so is instruction in 
our classrooms. Recent developments outside 
the classroom that are strongly related to an 
increasing Internet and media use make for greater 
complexity for teachers and students. Wide-
spread nonacademic Internet use, which is highly 
attractive to students, has been repeatedly found 
to be negatively correlated inside and outside 
the classroom (Dindar & Akbulut, 2016). Others 
have found that IQ has declined in children and 
adolescents over the last decades (Dutton & Lynn, 
2015) with excessive media use as one major reason 

for this (Rindermann, Becker, & Coyle, 2017). 

found between media-related addiction and mental 
problems (Ko, Yen, Yen, Chen, & Chen, 2012), 
unrealistic attitudes or values (Owens, Behun, 
Manning, & Reid, 2012), as well as nonstandard 
and faulty language use (Lyddy, Farina, Hanney, 
Farrell, & O’Neill, 2014). Also, it has been revealed 
that exposure to violent media (e.g., video games) 
is a risk factor for increased aggression and 
for decreased empathy and prosocial behavior 
(Anderson et al., 2010). Based on this and similar 
developments, it might not be astonishing that 
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regarded to be impaired by psychosocial problems 
(Wlodarczyk et al., 2016).

Problems like these produce a negative cascade 
effect in the classroom: They are closely related to 
basic prerequisites in learning (e.g., intelligence, 
attention, memory, language skills, or emotional 

of knowledge and skills in the long run (Burt, 

 
In many cases, activities to solve such problems in 

many teachers have disregarded media use and its 
effects completely (e.g., Kim, Kim, Lee, Spector, & 
DeMeester, 2013). Then, many of them have been 
disappointed, because integrating media, even in an 
educationally prudent and sensitive way, has often 
shown only moderate effects (on average about half 
a standard-deviation) (Sung, Chang, & Liu, 2016). In 
addition, it has been found that enhancing students’ 
social and emotional competences in classrooms 
had low effectiveness (with average effect sizes of 
about .30), although such activities required large 
amounts of time and other resources (Durlak, 
Weissberg, Dymnicki, Taylor, & Schellinger, 2011). 
Studies also have shown that teachers felt that they 
were primarily responsible for subject-related 
classroom learning but not for declines in skill, 

(Reinke, Stormont, Herman, Puri, & Goel, 2011). 
Due to this conglomerate of problems in the 
classroom, teachers are frequently found to suffer 

and emotional exhaustion (Dicke et al., 2014).
From a research perspective, it has been 

concluded that having such complex, intertwined 
problems within the classroom, a holistic 
knowledge approach about the “whole child” 
and multidimensional student engaging practices 

teaching-learning research, classrooms are seen 
more and more as complex dynamic systems with 
the multidimensional characteristics of students 
as goal states and student engagement being 
a function of environmental complexity (e.g., 
Shernoff et al., 2016). Engagement represents 
the key concept of accessing and handling such 
complex systems and “refers to a student’s active 
involvement and participation in school-based 

activities, more concretely it entails students’ 
reactions to and interactions with the learning 

becomes “multidimensional” when it focuses on 
not only cognitive but also motivational and social-
emotional processes (Aubteen Darabi, Nelson, & 
Paas, 2007). Student multidimensional engagement 
represents a major issue on all educational levels 
and has produced numerous theoretical models, 
measurement attempts, and intervention approaches 

From an instructional design perspective, 
it is essential to have instructional strategies 
that support cognitive, motivational, and social-
emotional engagement of students. In the 
literature, many such strategies can be found (for 
a comprehensive overview, see Trowler, 2010). 
Recently, Baeten, Kyndt, Struyven, and Dochy 
(2010) have presented an overview about elements 
of learning environments with a higher degree of 
student engagement that stimulate deep approaches 
to learning. They have considered within an eclectic 
approach the interactions of contextual factors 
(e.g., the nature of the task), perceived contextual 
factors (e.g., workload), and student factors (e.g., 
intellectual ability). Also, Zepke and Leach (2010) 
have presented ten general proposals for action as 
a conceptual organizer for student engagement 
with strategies like “enhance students’ self-belief” 
to “enable students to develop their social and 

You (2012) have focused on instructional strategies 
in student engagement that have been related 
to autonomy support, interesting texts, strategy 
instruction, collaboration, praise and rewards, 
methods of evaluation, and teacher involvement. 
Gettinger and Walter (2012) have formulated 
strategies for maximizing academic engaged 
time that integrate managerial strategies (e.g., 
monitor student behavior), instructional strategies 
(e.g., focus on explicit learning objectives), and 
student-mediated strategies (e.g., teach students 
to employ metacognitive and study strategies). 
Harbour, Evanovich, Sweigart, and Hughes (2015) 
have delivered a review of effective instructional 
strategies that maximize student engagement by 
considering modeling, opportunities to respond, 
and feedback. Recently, Smit, de Brabander, 
Boekaerts, and Martens (2017) have focused 
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in more detail on motivational strategies about 
environmental control, self-consequences, interest 
enhancement, performance self-talk, and mastery 
self-talk.

Having such similar collections of strategies 
for enhancing student engagement in the classroom 
allows the exploration, design, and evaluation of 
instructional methods. However, many of these 
instructional strategies and related approaches 
suffer from under-developed potentials:

• Multidimensionality: They do not 
simultaneously cover cognitive, motivational, 
and social-emotional aspects of learning. This 
is important, because it must be assumed that, 
for example, strategies for enhancing cognitive 
engagement might not work for motivational 
or social-emotional engagement, as indicated 
by separate approaches on cognitive design 
of instruction (e.g., the First Principles of 
Instruction by Merrill, 2007), motivational 
design (e.g., the ARCS-model by Keller, 
2010), and social-emotional design (e.g.,the 
FEASP-approach by Astleitner,2000).

• System-based: They are not based on an 
integrated theoretical framework that allows 
a system perspective, subsume research 

factors, or handle side or interaction effects. 
System-based approaches in instructional 
design can be found, for example, in relation 
to “complex learning” (Van Merriënboer 
& Kirschner, 2012), “intelligent tutoring” 
(Kulik & Fletcher, 2016), “creativity 
education” (Csikszentmihalyi & Wolfe, 
2014), or “ecological approaches on classroom 
management” (Doyle, 2006).

• Hierarchical organization: They do not 
focus on modern concepts of competency-
based instruction in which it is assumed that 
knowledge or skills are acquired step-by-step 
in a more or less hierarchically organized way 
(Voorhees & Bedard-Voorhees, 2017). Such 
developmental models and related teaching 
strategies can be found, for example, in the 

2004), motivational development (Benson 
& Dundis, 2003), or moral development 

a cognitive dimension, for example, the 

hierarchically organized Bloom taxonomy 
(see a revision by Krathwohl, 2002), the 

or the taxonomy by Marzano and Kendall 

noncognitive hierarchical models of self-
concept (Marsh, 1990), social competence 
(Guralnick, 1992), or achievement motivation 
(Elliot & Church, 1997). Also, modern 
competence assessment not only deals with 
measuring competence alone (e.g., Leutner, 
Fleischer, Grünkorn, & Klieme, 2017), 
but also with the development of different 
levels of competence (Squires & Bricker, 
2007). Competence development combines 
measurement models with support models 
that are based on different instructional 
tactics or strategies for different competence 
levels (Gibbs, 2013).

Goals and Methods 

Based on this background, it is the 
goal of this paper to develop a prescriptive 
instructional design approach on how to support 
multidimensional student engagement in learning. 
The instructional design approach is based on the 
general assumptions that engagement is developed 
step-by-step and that different instructional 
strategies are necessary to foster different levels 
of engagement. Such a type of instructional design 
approach corresponds with general assumptions 
of instructional-design theories and models 
(Reigeluth & Carr-Chellman, 2009), developmental 

treatment-interaction principles (Connor et al., 
2009). The instructional design approach includes 
hierarchically organized and multidimensional 
learning outcomes and instructional strategies 
that might increase the probability of achieving 
these outcomes. Outcomes and instructional 
strategies are the core elements. In order to use 
these core elements within instructional settings, 
it is necessary to implement them together within 
a diagnose-design-implement-evaluate cycle: 
First, diagnose engagement problems. Second, 
design instructional strategies by considering 
student characteristics and situational settings. 
Third, implement the designed strategies in 
classroom situations. Finally, evaluate whether the 
implemented strategies helped to solve the problem 
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in student engagement. If yes, the implementation 
can go on. If no, the implementation has to be 
adapted or recalibrated.

In order to develop such an instructional 
design approach, a theory development method 
has been used that combines methods for building 
instructional design theories (Reigeluth & An, 
2009) and strategies for generating meaning 
from qualitative methods (Miles & Huberman, 
1994): First, multidimensional macrotheories on 
student engagement are used as general heuristic 
frameworks to identify and delimit different 
types of engagement. Then, within each type 
of engagement, a hierarchical developmental 

developmental processes. Finally, for each level of 
each type of engagement, instructional strategies 
are postulated. The instructional strategies are 
built by combining the results of a narrative 
review (Baumeister & Leary, 1997) about research 

Educational as well as Instructional Psychology. 
Overall, it is the goal of this paper to integrate 

framework, and focus on hierarchically organized 
developmental processes.

This paper is based on a review of literature 
without covering primary studies in detail. It is 
more of an “umbrella review” (Grant & Booth, 
2009) that focuses on evidence from other reviews, 
meta-analyses, integrative approaches, and models. 
The focus is on the main research from about 
the last ten years not on achieving full coverage. 
The goal of the review was not to decide the 
effectiveness or noneffectiveness of instructional 
strategies (as in the case of meta-analyses), but to 
explore effective and easy-to-use strategies that 
could be used in order to improve instructional 
planning, implementing, and evaluating in the 

have been used for stimulating the building of a 
general theory and not for testing the effectiveness 

instructional design approach presented in this 
paper can be regarded as a research- and system-
based framework for instructional problem-solving 
on multidimensional engagement in learning. It 
can be used by researchers, instructional designers, 
teacher educators, teachers, and students.

THE INSTRUCTIONAL DESIGN APPROACH

Of course, there are many models dealing with 

aspects of student engagement in classroom 
contexts (for overviews, see Christenson, Reschly, 

the goal of this paper, however, it is necessary to 
have more general models that integrate cognitive, 
motivational, and social-emotional variables. 
A starting point is an integrating framework 
on school engagement contexts by Furlong et 
al. (2003). Within this framework, engagement 
represents an intermediate learning outcome that 
is “behavioral” (on participation), “affective” (on 
bonding, belonging, attachment), and “cognitive” 

represents a model of school engagement by Wang, 
Willett, and Eccles (2011). In their model, school 
engagement has three dimensions: “behavior” 
(related to attention, compliance), “emotion” 
(belonging, valuing), and “cognition” (regulation, 
strategy). A third approach for identifying 
multidimensional types of engagement in learning 
represents the self-determination theory on student 
engagement by Reeve (2012). According to this 
theory, engagement “refers to the extent of a 
student’s active involvement in a learning activity” 
and is divided into “behavioral engagement” (based 
on concentration, attention, effort), “emotional 
engagement” (with the presence of task-facilitating 
emotions and the absence of task-withdrawing 
emotions), “cognitive engagement” (with the usage 

strategies), and “agentic engagement” (about 
to enrich the learning experience rather to just 
passively receive it). A fourth multidimensional 
approach on a conceptual “framework of 
engagement, antecedents, and consequences” 
comes from Kahu (2013). In this general approach, 
engagement has been assumed to build on “affect” 
(enthusiasm, interest, belonging), “cognition” (deep 
learning, self-regulation), and “behavior” (time and 
effort, interaction, participation).

Having these different approaches clearly shows 
that the dimensions of student engagement are 

been considered:
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It is assumed that cognitive, emotional, and 
motivational subsystems relate to the world 
in three different ways. The term cognition 
is reserved for those processes that 
mediate the acquisition and representation 
of knowledge about the world, i.e., 
processes that have a representative 
relation to the world of objects and facts. 
Emotional (affective) processes evaluate 

and facts. Motivational processes related 
to the world in an actional way, e.g., they 
relate to goal states of the organism in its 
attempt to produce desired changed in its 
environment. (p. 407)

not help to handle social aspects within emotional 
and other dimensions of student engagement. 

by Zins and Elias (2007) is considered. According 

to “recognize and manage emotions, developing 
caring and concern for others, making responsible 
decisions, establishing positive relationships and 
handling challenging situations capably” (p. 234).

concluded that three different types of engagement 
should be at the center of the instructional design 
approach: cognitive, motivational, and social-
emotional engagement (see Figure 1).

Elements of Learning 

All types of engagement are related to different 
elements of learning. Such elements are lessons 
(i.e., instructional units embedded within learning 
materials) that support learning in different ways and 
on different levels within the classroom. They are 
generated by teachers, instructional designers, and/
or students, and consist of (sections of) textbooks, 
work sheets, single or sets of tasks, examples, 
statements, hints, guidelines, online resources, 
and so on. These elements can refer to persons, 
objects, concepts, ideas, principles, and other 
entities. They can be used in different instructional 
contexts and are compatible with approaches on, 
for example, “knowledge objects” (Merrill, 1999), 
“re-usable learning objects” (Sicilia & Garcia, 
2003), or “instructional elements” (Martin, Klein, 
& Sullivan, 2007).

Cognitive Engagement

Cognitive engagement concerns the complexity 
of information processes and products during the 
acquisition of knowledge and skills. Complexity 

Figure 1. Multidimensional Engagement-levels in Learning.
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ranges from simple (e.g., remembering facts) 
to sophisticated (e.g., solving problems). This 

nonlaboratory situations, like daily instruction 
in the classroom, to have a reliable and valid 
assessment of microanalytic processes that are 
associated with cognitive effort or load (Feldon, 
2007). It is also true that strategies to encourage 
cognitive engagement are often based on more 
macroanalytic behavioral data from students (e.g., 
Taylor, Pearson, Peterson, & Rodriguez, 2003).

As a next step, a hierarchy of information 
processes and products has to be established. In 
doing so, it is productive to consider taxonomies 
of cognitive outcomes of learning, because they 
represent hierarchically organized levels of 
cognitive complexity (Kim, Patel, Uchizono, & 

Smith, & Straus, 2013). Each lower level represents 
(with a certain probability) the precondition for 
achieving the next higher level. Within the current 
literature can be found the SOLO taxonomy (with 
pre-, uni-, multistructural, relational, and extended 

a revision of Bloom’s taxonomy (with a knowledge 

2002), a new taxonomy (based on levels of 

(interactive, constructive, active, and passive 

SOLO taxonomy requires a complex and highly 
demanding assessment that reduces applicability 

new taxonomy is not exclusively cognitive as it 
integrates noncognitive elements like examining 
motivation and emotional response (Marzano & 

yet been examined comprehensively in ecological 
classroom studies (Wiggins, Eddy, Grunspan, & 
Crowe, 2017).

By far the most attention in research and in daily 
classroom instruction has been given to Bloom’s 
taxonomy (with levels of knowing, understanding, 

Dettmer, 2005). However, validation attempts of this 
taxonomy have produced mixed and inconclusive 
results. For example, Madaus, Woods, and Nuttall 
(1973) have found a strong relationship between 

the applying and analyzing levels. Roberts (1976) 
has evaluated the applying-level as especially 

only two levels, one knowing to analyzing and one 
combining synthesizing and evaluating. Raters in 
the study from Van Hoeij, Haarhuis, Wierstra, and 
van Beukelen (2004) have reached low reliability 

delimiting the understanding from the application 
level. Martin, Sexton, and Franklin (2005) have 
combined question categories and the Bloom 
taxonomy into four levels: “cognitive memory” 
(knowledge and comprehension), “convergent 
thinking” (application and analysis), “divergent 
thinking” (synthesis), and “evaluative thinking” 
(evaluation). Bearing such problems in mind, 
Näsström (2009) suggested relating Bloom’s 
taxonomy to educational standards in view of 
teachers and experts and Eliasson, Karslsson, 
and Sørensen (2017) have stressed the necessity 
of focusing on different types of learning 
supporting questions. Putting all these results and 
assumptions together into one hierarchical model 
of cognitive engagement suggests combining the 
revised Bloom taxonomy by Krathwohl (2002) 
with some of the question categories by Martin, 
Sexton, and Franklin (2005) in a way that the 
following hierarchically organized levels of 
cognitive engagement (from low to high) can be 
distinguished:

 • Knowledge: retrieving elements of learning 
from memory (such as recognizing, listing, 

 • Comprehension: determining the meaning of 
elements of learning (such as summarizing, 

 • Convergent thinking: solving problems on 
elements of learning by the application of 
procedures (such as analyzing, applying, 

 • Evaluation: making judgments on elements 
of learning based on criteria and standards 

 • Synthesis: developing new ideas or products 
in relation to elements of learning (such as 
hypothesizing, planning, designing).
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Motivational Engagement

Motivational engagement is about the depth of 
stimulation for actively dealing with information 
processes and products during the acquisition of 
knowledge and skills. Depth of stimulation ranges 
from (low) external (e.g., based on attentional 
cues) to (high) internal (e.g., based on personal 
interest). It has repeatedly been found that learning 
is stimulated differently by external (more distal) 
factors in comparison to internal (more proximal) 
factors and mechanisms (Cerasoli, Nicklin, & 

Recent approaches on external to internal levels 
of motivational engagement come from Ryan 
and Deci (2000), Hidi and Renninger (2006), or 
Casimiro (2016). There are other hierarchically 
organized models of motivation that have not been 
considered here. For example, the hierarchical 
model of Vallerand and Lalande (2011) is organized 
on global, contextual, and situational levels, but not 
on levels from external to internal. The same is true 
for Maslow’s hierarchy of needs model (Benson & 

Based on the approach of Ryan and Deci 
(2000), motivational engagement can be described 
as ranging from no motivation (lacking an 
intention to act), external regulation (satisfying 
an external demand), introjection (internal 

(identifying personal importance), integration 
(regulating fully assimilated to the self), to intrinsic 
motivation (inherently interesting or enjoyable). 
Hidi and Renninger (2006) have distinguished 
between triggered situational interest (sparked by 
environmental features), maintained situational 
interest (with focused attention and persistence), 
emerging individual interest (beginning 
to seek repeated reengagement), and well-
developed individual interest (relatively enduring 
predisposition to reengagement). The approach 
by Casimiro (2016) is originally on cognitive 
engagement, but it has a clear motivational 
orientation with the levels of lurking (zero or 
minimal engagement), praising (expressing simple 
agreement), connecting (with attempts to respond), 
extending (responding and asking), expanding 
(adding new ideas), and emancipating (exercising 
critical thinking and personal convictions).

Again, as in the case of cognitive engagement, 
there is only a small conceptual match between 

the different approaches. Levels of (low to high) 
motivational engagement that cover many of these 
concepts are:

 • Attention: focusing consciousness 

selectively on elements of learning (as being 

 • Relevance: establishing personal 

 • Interest: voluntarily intending to reengage 
over time with elements of learning (as 

 •

constantly pursuing goals that are related to 

and
 • Intrinsic motivation: deeply engaging for 

its own sake with elements of learning (as 

Social-Emotional Engagement

Social-emotional engagement refers to the 
emotional attachment to elements of learning during 
the acquisition of knowledge and skills. Social-
emotional attachment ranges from distant (without 
closeness) to near (with closeness) (e.g., Bergin 
& Bergin, 2009). Social-emotional aspects in the 
classroom are covered by traditional approaches to 
noncognitive learning dealing with self-education, 
affective education, emotional intelligence, and 
similar concepts (e.g., Bichelmeyer, Marken, Harris, 
Misanchuk, & Hixon, 2009). It is also important to 
stress that there are well-established approaches to 
social-emotional aspects in classrooms from, for 
example, Pekrun (2006, 2016), or Gläser-Zikuda, 
Fuß, Laukenmann, Metz, and Randler (2005). 
These approaches have not been considered because 
they do not have a hierarchical developmental 
organization within their concepts.

However, there are other models that are 
more relevant here. Traditional models of 
social-emotional attachment, like the one from 
Bartholomew and Horowitz (1991), have focused 
on attachment styles that can also be seen as 
hierarchically organized stages ranging from 
dismissing, fearful, preoccupied, to secure 
relationships. Also, hierarchical structures can 
be discovered within approaches to love as an 
important type of attachment. Within the kinds 
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Levels Goals General Strategies in Elements of Learning

Cognitive Engagement

Knowledge Stimulating rehearsal/repetition and encoding -Repeat knowledge to be learned in intervals

-Use memory aids

Comprehension Making thinking explicit and visible -Think aloud

-Use visual representations

Convergent thinking Varying task-contexts -Make tasks the core elements of instruction

-Diversify tasks 

Evaluation Promoting critical-analytic thinking -Stimulate multiperspective reasoning

-Cultivate standard-based knowledge revision

Synthesis Supporting divergent thinking/idea generation -Assist in theory building

-Foster system-thinking

Motivational Engagement

AGention Allowing choice-making and classroom 

structuring

-Permit to select/modify task assignments

-Use activity schedules

Relevance Generating utility value and

multiple perspectives

-Communicate and self-generate utility value information

-Strive for multiple goals

Interest Being cool and dynamic -Use popular topics

-Use changing topics

Identification Stimulating mastery orientation 

and positivity

-Focus on individual progress

-Increase booster thoughts and behaviors

Intrinsic motivation Enhancing fantasy and curiosity -Establish game-like activities

-Stimulate discovery learning

Social-emotional Engagement

Self-assertion Considering prosocial contexts -Foster identity building

-Balance power

Entertainment Covering enjoyment and emotional needs -Offer sensations

-Include moving experiences

Belongingness Promoting acceptance and commitment -Emphasize similarities and complementarities

-Include service learning activities

Adaptiveness Practicing mindfulness -Forcing perspective recognition

-Reducing prejudice and stereotyping

Security Establishing nonthreatening atmospheres -Striving for secure aGachment

-Building resilience

Table 1. Instructional Strategies for Fostering Multidimensional Engagement
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different levels of love ranging from nonlove 
to consummate love (based on combinations of 
the three parameters of intimacy, passion, and 
commitment). Also, a close relationship between 
attachment and sensitivity with others has been 
found: According to a model of intercultural 

engagement can analogously be described as 
different levels of experiences from denial (others 
are ignored), defense (others are stereotyped), 
minimization (others are equal), acceptance (others 
are evaluated positively), adaptation (world is seen 
in the eyes of others), up to integration (views of 
others are included in own views). Attachment 
has also played a major role in involvement with 
sports and the related psychological continuum 
model by Funk and James (2001). According to 
this model, engagement develops from awareness 
(about knowledge and realization of participation 
opportunities), attraction (based on affective 
association and attitude formation), attachment 
(with assigning meaning), to allegiance (based on 
loyalty). Boekaerts, de Koning, and Vedder (2006) 
have presented a taxonomy of human goals referring 
to relations between persons and environments and 
to affective goals. Such (more or less hierarchically 
organized) goals can be related to levels of social-
emotional engagement and attachment. There 
are “integrative social relationship goals” (like 
belongingness, social responsibility, equity, 
resource provision), “self-assertive goals” (like 
individuality, self-determination, superiority, 
resource acquisition), and “affective goals” (like 
entertainment, tranquility, happiness, bodily 
sensations, physiological well-being).

Again, there are many theoretical models that 
only deliver an inconsistent basis for establishing 
different levels of social-emotional engagement. 
Another problem is that our approach is primarily 
on elements of learning (e.g., materials) but not 
persons (e.g., teachers or students) in the classroom. 
This restriction has been made because both 
cognitive and motivational engagement are related 
to elements of learning and not to persons. Taking 
these models and this restriction into account, the 
following levels of social-emotional engagement 
(from low to high) are distinguished:

 • Self-assertion: experiencing feelings of 
freedom, autonomy, or self-determination 
in relation to elements of learning (such as 

 • Entertainment: experiencing feelings of 
joy, fun, happiness, or bodily sensations 
in relation to elements of learning (such as 

 • Belongingness: experiencing feelings 
of community or closeness in relation 
to elements of learning (such as being 

 • Adaptiveness: experiencing feelings of 
sensibility or empathy in relation elements 

 • Security: experiencing feelings of harmony, 
predictability, or mastery in relation 
elements of learning (such as being safe).

MULTIDIMENSIONAL ENGAGEMENT AND 

INSTRUCTIONAL STRATEGIES

In this section, for each level of cognitive, 
motivational, and social-emotional engagement, 
effective instructional strategies are postulated 
(see Table 1). Again, these strategies are gained 
from a review of the literature with a focus on 

has to be noted that instructional strategies do not 
work equally well for different people in different 
situations.

Instructional Strategies and an Implementation 
Program

Instructional strategies are widely used in 
Instructional Science and represent general 
prescriptive guidelines about how to design effective 

instructional contexts and the varying needs of 

out by themselves which types of strategies work 
best in their particular instructional setting. The 
effects of instructional strategies depend on the 
quality of the implementation stages, starting with 
problem exploration and planning, intervention, 
evaluation, and calibration (e.g., Halle, Metz, & 
Martinez-Beck, 2013). Instructional strategies also 
can be used by learners in cases of self-instructing 
or self-regulating learning.

Practical Examples. 

All instructional strategies that are presented in 

this paper are focused on elements of learning (i.e., 

learning materials for lessons or instructional units) 
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and not on persons. Many illustrative examples 

on how instructional strategies are implemented 

in lessons or instructional units can be found, 

(2007), or Astleitner (2017)

LEVELS AND INSTRUCTIONAL STRATEGIES ON 

COGNITIVE ENGAGEMENT

Knowledge Level and Instructional Strategies on 
Rehearsal/repetition and Encoding

engagement is when learners dispose of basic 

long-term memory about the subject matter to 
be learned. Such knowledge is essential for an 
advanced cognitive engagement as learners cannot 
realize deeper engagement without memorized 
knowledge. Vocabulary learning is a central area 
of teaching-learning research and instructional 
practice that is traditionally closely related to 

general, vocabulary learning strategies help the 

rules etc., into memory structures. Such a support 
is not only important in language learning but in 
every subject area in the classroom. Therefore, 
students should be instructed to apply rehearsal/
repetition and encoding strategies for achieving 
cognitive engagement at a knowledge level 

Instructional strategies on rehearsal/repetition 
concern the stimulation of iterative cognitive 
processing with elements of learning as long as 
they can be remembered from long-term memory. 
Successful learners need six to even repetitions 
and they need to use lists with fewer items when 

longer intervals (Gu, 2003). Instructional strategies 
for fostering encoding realize an additional deeper, 
or elaborated, cognitive processing in order to 
support knowledge retention. Such strategies are 
about using memory aids like associations (e.g., 
attaching keywords), representations (e.g., creating 
a mental image), auditory information (e.g., 
remembering sounds), semantic networks (e.g., 
drawing cognitive maps), or contexts (e.g., telling 
stories) (e.g., Gu & Johnson, 1996).

Comprehension Level and Instructional Strategies 

for Making Thinking Explicit and Visible 

of learning. To have knowledge and a meaning of 
it represents a step forward in cognitive engaging, 
as meaning allows the discovery of relationships 
and deeper structures in learning. Instructional 
strategies on fostering comprehension in learning 
cumulate in making teacher’s and student’s thinking 

(Miller & Calfee, 2004). The general assumption 
behind fostering explicitness and/or visibility 
of learning is that it monitors the knowledge 
acquisition processes, provides feedback to the 
learner, helps in avoiding or correcting errors, and 
supports the organization of information.

As instructional strategies for fostering 
comprehension and making learning explicit and/
or visible in classroom, various activities can be 
used such as thinking aloud, reciprocal teaching, 
using partial graphic organizers, paraphrasing, 
Socratic questioning, or making predictions (e.g., 

Convergent Thinking and Instructional Strategies 

for Varying Task-contexts 

Convergent thinking is solving problems 
by using procedural knowledge. Problems are 
embedded in the classroom within tasks. A task 
is a stimulus (question or problem) that requires 
an action (answer or solution) based on cognitive 
processing. In order to analyze and activate the 
learning potential of tasks, task analysis methods 
for instructional design have been established 
(Jonassen, Tessmer, & Hannum, 1999).

Concerning instructional strategies, tasks play 
a major role in instructional design and related 
assessment approaches. For example, they are 
essential elements in “computer-adaptive testing 

in “problem-based learning” (Hmelo-Silver, 
2004), or “worked examples” (Atkinson, Derry, 
Renkl, & Wortham, 2000). Recently, Francom 
(2017) summarized and integrated research on 
task-centered instruction in which two general 
instructional strategies can be formulated. A 

the core element in instruction. Such a strategy 
includes, for example, focusing on learning 
tasks (not on topics), activating task-relevant 
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prior knowledge, demonstrating/modeling task 
performance, applying knowledge to perform 
tasks, and integrating/exploring the application of 
knowledge to new tasks, options, or ideas. Another 
instructional strategy is to vary tasks as a major 
source for supporting learning. Such variations in 
the design of tasks can be related to the complexity 

aspect (with single or combined elements), the 
contexts of tasks (with abstract or concrete 
scenarios), and the amount of support for learning 
(with few or many learning aids).

Evaluation and Instructional Strategies for 

Promoting Critical-analytic Thinking 

Making judgments, evaluations, and tests of 
learning is essential for students’ achievements 

Südkamp, Kaiser, & Möller, 2012). Within 
instructional settings, students should be 
stimulated to formatively evaluate learning in 
order to improve learning outcomes and deepen 
learning experiences (Mann, Gordon, & MacLeod, 
2009). Especially, critical-analytic thinking allows 
a deep evaluation of experiences we have in the 
world and in the classroom. According to Byrnes 
and Dunbar (2014), critical-analytic thinking is 

analytic, unbiased and open-minded, effortful, 

analytic thinking is traditionally closely related to 
constructivist, experiential, discovery-, problem-, 
or inquiry-based instruction in combination with 
approaches to guidance related to evidence-based 
monitoring, assessing, metacognitive controlling, 
or self-regulating processes (e.g., Kirschner, 
Sweller, & Clark, 2006).

General instructional strategies that are 
related to critical-analytic thinking concern 
fostering relational reasoning. They establish 
multiperspective relationships among elements 
of knowledge acquisition and by standard-based 
knowledge revision (e.g., McMillan, 2013). As 

reasoning can be stimulated by integrating 
analogies (two domains are interpreted in terms of 
one another), anomalies (something that does not 

something is by ascertaining what it is not), and 
antitheses (with elements in oppositional relations to 

one another) into learning experiences (Danielson 
& Sinatra, 2017). As a second general instructional 
strategy, standards (goals, norms, guidelines etc.) 
should be applied for knowledge revision activities. 
Outcomes of learning have to be confronted with 
standards in order to identify incorrect knowledge 

knowledge has to be revised in order that successful 
learning can occur. Knowledge revision is seen 
as process that produces a gradual reduction or 
elimination of preexisting misconceptions which 
requires an “error culture” with co-activation, 
integration, and competing activation of correct and 
incorrect knowledge at the same time (Kendeou, 

Butterfuss, Van Boekel, & O’Brien, 2017).

Synthesis and Instructional Strategies for 

Fostering Creativity

Synthesis is about creativity and the 
development of new ideas or products in a more 
or less structured process. It requires relevance 
and effectiveness, problematization, existing 
knowledge, new knowledge, elegance, and vision 
(e.g., Cropley & Kaufman, 2012). In order to 
support synthesis in our classrooms, divergent 
thinking and idea generating activities are essential 
(e.g., Runco, 2010). For stimulating such activities, 
numerous instructional techniques, like using 
expressive activities, formulating hypotheses, 
brainstorming, imagery, or solution monitoring 
have been used in the past (e.g., Scott, Leritz, & 
Mumford, 2004).

A general instructional strategy that integrates 
many of traditional classroom activities for fostering 
synthesis is about theory construction or model-
building. Jaccard and Jacoby (2010) have presented 
26 heuristics for creativity and the generation 
of ideas, like, for example, conducting thought 
experiments, analyzing paradoxical incidents, 
reframing a problem in terms of the opposite, or 

can be accompanied through general guidelines 
for encouraging creativity in the classroom. They 
include strategies like integrating materials across 
subject areas, questioning assumptions constantly, 

unrelated ideas, or exposing students to the visions 

Hardiman, Yarmolinskaya, Rinne, & Limb, 2013). 
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However, as contexts of learning become more 

solutions must then be embedded within structures 
or models of existing knowledge. A solution to 
a problem becomes creative when it expands or 
redesigns a system of interrelated knowledge 
elements. Therefore, as a further instructional 
strategy, fostering skills in system thinking can 
be suggested. Such skills are about the ability to 
identify relationships about systems’ components, 
to make generalizations or predictions on systems’ 
behaviors, to understand hidden dimensions, 
and to recognize the cyclic nature of systems 
(Assaraf & Orion, 2005). Instructional strategies 
to foster system-thinking allow students to explore 
complex systems phenomena, make system’s 
conceptual framework explicit, or test behaviors, 
predictions, or new elements of systems with social 

Wilensky, 2006).

LEVELS AND INSTRUCTIONAL STRATEGIES ON 

MOTIVATIONAL ENGAGEMENT

Attention and Instructional Strategies for Choice-
making and Classroom Structuring

Motivation is at the center of various expectancy-
value, attribution, social-cognitive, goal orientation, 
or self-determination theories and is seen as a 
process in which goal-directed activities are initiated 

in motivating is to gain and sustain the attention of 
learners which can, within instructional contexts, be 
done by perceptual arousal (e.g., surprising events), 
inquiry arousal (e.g., having the learners generate 
questions), or variability (e.g., varying elements 

meta-analysis revealed that behavioral classroom 
interventions respective of behavior management 
techniques have been found to be effective for 

Among the relevant techniques, choice-making 
strategies allow students to manage and sustain 
attentional capacities (DuPaul & Weylandt, 2006). 
Such instructional strategies are about permitting 
the learner to select and modify task assignments 

supplements, problem-solving methods, team or 
group members, etc. One attentional problem in 

comes from getting students into learning again 

when they have dropped out of classroom activities. 
From research on students with attention-related 
learning disabilities, it is well known that classroom 
structuring methods (e.g., visually organized areas) 
assist students in resuming interrupted learning 
activities (Ganz, 2007). Here, it has been found that 
instructional strategies that are based on activity 
schedules (in the form of, for example, learning 
plans, time-tables, posters, photographs, drawings, 
or videos) have supported the self-regulation of 
behavior and have increased on-task or on-schedule 
behavior (Lequia, Machalicek, & Rispoli, 2012)

Relevance and Instructional Strategies for Utility 

and Multiple Perspectives

When students are attentive to the elements of 
learning, then they have to evaluate these elements as 
being relevant for them. Relevance is the reason why 
students should learn. Fostering relevance is a part 
of Keller’s ARCS-model on the motivational design 
of instruction, and relevance is usually realized 
when there is familiarity (e.g., concrete language), 
goal orientation (e.g., statements about the utility 
of instruction), and motive matching (e.g., teaching 

in classroom approaches to personalized instruction, 
individualized instruction, experiential learning, or 
style-based instruction, and in the realization of 
different levels of interaction and thoughtfulness 
(Jenkins & Keefe, 2001). Concerning motivation 
and related relevance, instructional strategies range 

of pets in tasks), individual topic interests (e.g., by 
asking students about topics they are interested in), 
group topic interests (e.g., a majority of students 
choose issues), to deep utility-value approaches 
(e.g., students explore by themselves how topics are 
relevant to their lives) (Walkington & Bernacki, 
2014).

An important instructional strategy for fostering 
relevance concerns teacher-communicated and/
or student-self-generated utility-value information 
(Canning & Harackiewicz, 2015). Teacher-
communicated utility value information could, for 
example, emphasize how elements of learning could 
be used for everyday tasks and in a future career. 
Self-generated utility-value information can be 
based on essays about the relevance of the elements 
of learning to the academic and nonacademic life 
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of students. A second general instructional strategy 
is focusing on multiple goals, because multiple 
goals might be more motivationally relevant for 
learners than a single goal. For example, within 

on many different goal areas, reaching from basic 
knowledge, application, and integration to learning 
about one’s self or about human development 

(2013) have presented several scaffolding strategies 
that stimulate short-term goals (e.g., embedding 
peer modeling) or shared goals (e.g., displaying a 
consensus problem aspect).

Interest and Instructional Strategies for Coolness 

and Dynamics

Having interest is the next level of motivational 
engagement and is based on being attracted 
by elements of learning. Schraw and Lehman 
(2001) have presented a taxonomy of personal 
and situational interest development. From this 
taxonomy, it can be learned that instructional 
strategies for fostering interest have to use personal 
triggers (related, for example, to feelings or values) 
and situational triggers (related, for example, to 
seductiveness, vividness, or coherence of learning 

and dynamic dimensions are the most important 
ones for interesting topics. The cool dimension 
corresponds with personal triggers, the dynamic 
dimension with situational triggers. Topics are 
cool when they are about “things that are deemed 
popular among friends or peers” and they are 
dynamic (or active) when they are about “things 
that have a fast-moving or constantly changing 
nature” (p. 14).

As instructional strategies for stimulating 
interest, teachers should use popular and changing 
topics. Popular topics are affected by subcultures 
in classrooms. Subcultures have a close relationship 
to identity building and value priorities about, 
for example, self-transcendence (e.g., searching 
for welfare of other people), conservation 
(e.g., acceptance of traditional cultures), self-
enhancement (e.g., demonstrating competence), or 
openness to change (e.g., independent thought and 
action) (e.g., Cieciuch, Davidov, & Algesheimer, 
2016). Changing topics are ones that are embedded 
in stories with dynamically changing fantasy 

students to think of themselves as actors in time 
such as a detective who is searching for criminals 
(e.g., Parker & Lepper, 1992). Such dynamic 
fantasy contexts (e.g., including mythical or unreal 
characters) stimulate interest and achievement 

solving (e.g., Wiest, 2001).

Mastery of Goal Orientation and Positivity

as central to the self of the learner. Among other 
instructional strategies (e.g., empowering students 
or demonstrating usefulness), it was found that 
students will value elements of learning on their 
level of success in handling those elements (Osborne 
& Jones, 2011).

One sophisticated instructional strategy that 
is closely related to success in learning contains a 
mastery goal orientation with a focus on individual 
progress (Linnenbrink & Pintrich, 2002). In 
order to foster such an orientation, instructional 
strategies should (a) offer a variety of tasks with a 
good chance for success and learning support, (b) 
use feedback based on the abilities of students and 
on their individual improvements, (c) reward effort, 
improvements, and accomplishments, (d) allow to 
complete assignments at appropriate rates, (e) make 
evaluations private, or (f) stimulate students to take 
control for their learning (e.g., Meece, Anderman, 
& Anderman, 2006). Even when there are success- 
and progress-orientated instructional strategies 
within the elements of learning, failures of 
students and related negativity cannot be avoided. 
Therefore, it is important to ask how much success 
is needed in order to buffer the impact of failures. 
In social interaction research, it was found that a 
focus on positive aspects should be much higher 
(at least twice as high) than on negative aspects 
(Zemp, Merrilees, & Bodenmann, 2014). Within 
elements of learning, positivity can be stimulated 
by increasing booster (instead of guzzler) thoughts 
and behaviors. Booster thoughts and behaviors are 
about a supporting environment with a positive 
self-belief, a clear learning focus, a high value of 
schooling, a need for persistence, a use of planning 
and monitoring, and a structured study management 
(Martin, 2010).

Intrinsic Motivation and Instructional Strategies 

for Fantasy and Curiosity
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level of motivational engagement in instructional 
settings. Students are intrinsically motivated when 
they engage with elements of learning for their 
own sake (Covington, 2000). Intrinsic motivation 
has a multifaceted nature with complex relations 
to different motives and/or feelings, like autonomy, 
pleasure, or fun (Reiss, 2004). Within the classroom 
context, it has been found that the same instructional 
strategies (e.g., praise or choice) reduce, enhance, 

motivating instruction have emphasized goal areas 
like challenge, fantasy, and curiosity (Malone, 

One instructional strategy that is related 
to all of these goal areas is establishing game-
like activities. Such activities are voluntary, 
enjoyable, separate from the real world, uncertain, 
unproductive, and based on rules (e.g., Garris, 
Ahlers, & Driskell, 2002). Game-like activities 
can be realized in daily instruction by integrating 

2016) or by playful learning with opportunities 
to take risks, experiment, or be creative (Moll, 
2011). A second general instructional strategy is 
curiosity-based guided discovery learning, which 
“occurs whenever the learner is not provided with 
the target information or conceptual understanding 

provided materials” (p. 2) and when the learner 
is assisted/guided by feedback, worked examples, 

Brooks, Aldrich, & Tenenbaum, 2011). Such 
learning is based on continuing challenges that are 
balanced with given student skills (e.g., Engeser & 

students experience high level learning (Schneider 
et al., 2016).

LEVELS AND INSTRUCTIONAL STRATEGIES OF 

SOCIAL-EMOTIONAL ENGAGEMENT

Self-assertion and Instructional Strategies for 
Prosocial Contexts

To increase students’ self-assertion requires 
the consideration of prosocial contexts in elements 
of learning that allow students to perceive 
themselves as individuals and as important 

elements in a community. Prosocial contexts are 
based on healthy social relationships, effective 
classroom management, and social-emotional 
learning (Jennings & Greenberg, 2009). Within 
a prosocial context, the identities of individual 
students as well as the social climate are supported 
by instructional strategies.

Fostering identity building within instructional 
contexts can be based on incorporating role models 
or professionals (e.g., physicists or chemists) 
within elements of learning together with related 
activities, objectives, audiences, or communication 
practices (e.g., Dannels, 2000). These activities 
can be accompanied by a cultivation of the whole 
or facets of the personality of the student so they 
are dedicating not only to academics but also to 
a range of developmental domains (physical, 
moral, spiritual, aesthetic, etc.) (Rich & Schachter, 
2012). A further instructional strategy assumes 
that self-assertion needs a balanced social context 
within learning elements. Such a social context 
needs to focus on balancing power, which can be 
supported by democratic learning opportunities 
in which intellectual freedom, participative 
decision making, cooperative problem-solving, 
and contributing to community life are essential 
(e.g., Angell, 1991). Self-assertion is also about 
self-control and self-consciousness that needs to 
stimulate rules for positive social behaviors (e.g., 
Bergin & Bergin, 1999).

Entertainment and Instructional Strategies for 

Enjoyment and Emotional Needs

cautious steps in the world, such experiences 
are voluntary and casual: They focus on facile 
entertainment and related enjoyment coming from 

serenity, laugher, suspense, tenderness, sensory 

However, entertainment is also related to a broader 
and deeper context of individual emotional 
needs like contemplative emotional experiences, 
emotional engagement with characters, or social 
sharing of emotions (Bartsch, 2012).

As an instructional strategy, entertaining of 
students can be fostered by incorporating a healthy 
and not overloaded sensation seeking in elements 
of learning that covers thrills and adventures. 
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Sensations are based on features like complexity, 
intensity, uncertainty, or incongruity, and they 

and outdoor or indoor activities (Zuckerman, 
2006). Entertainment also includes experiences 
that are deeply moving. For elements of learning, 
an instructional strategy should include moving 
experiences, such as eliciting scenarios (e.g., 
critical life experiences or exposure to artworks) 
that are compatible with prosocial norms and action 
oriented (e.g., promoting social bonds) that affect 
one’s feelings (e.g., well-being) (Menninghaus et 
al., 2015). Such moving experiences also allow 
different types of involvements: tactical (e.g., 
decision making), affective (e.g., enjoying pretty 
landscapes), narrative (e.g., storytelling), shared 
(e.g., competing against others), performative 
(e.g., executing plans), and spatial (e.g., exploring 
unknown areas) (Calleja, 2007).

Belongingness and Instructional Strategies for 

Acceptance and Commitment

Belongingness is about building relationships 
with elements of learning. A major factor in building 
relationships is the positive evaluation of such 
elements in the classroom’s or other norms (e.g., 
Gifford-Smith & Brownell, 2003). Where there is 
a positive evaluation, acceptance and respect arise 
together with a broader and longer-term perspective 
in the relationship. However, these relationships are 
unstable because they are permanently affected by 

a relationship can be sustained or deepened over 
time, commitment is essential (e.g., Branje, Frijns, 
Finkenauer, Engels, & Meeus, 2007). Commitment 
in relationships depends, in general, on a complex 
interaction of high satisfaction, high investment, 
and low quality of alternatives (e.g., Impett, Beals, 
& Peplau, 2001).

 Instructional strategies for promoting\
acceptance and respect should emphasize 
similarities (e.g., common characteristics) 
and complementarities (e.g., supplementary 
characteristics) of persons, objects, concepts, ideas 

Lieshout, Haselager, & Scholte, 2007). Similar and 
complementary characteristics concern values, 
preferences, attitudes, and behaviors. In classrooms, 
fostering commitment as an instructional strategy 
is often an important element in civic education. 

In order to support civic education and continued 
commitment, service learning, a combination 
of community-based experiences and classroom 

Service learning can be included in different 
subject areas and related elements of learning (e.g., 
outdoor classrooms in environmental education) 
and engage students in community services with 
real partners, problems, intervention programs, 
and so on. (e.g., Warren, 2012).

Adaptiveness and Instructional Strategies for 

Mindfulness

In order to enhance social-emotional 
involvement, an element of learning has to become 
a part of one’s social-emotional experience. This 
can be done by adapting elements of learning in a 
mindful way. Mindfulness in the classroom implies 
that learning objects are unique elements in life and 
interacting with them needs undivided and careful 
attention (e.g., Albrecht, Albrecht, & Cohen, 2012). 
Mindfulness in the classroom can be stimulated 
by training or therapies (e.g., meditation), but also, 
more importantly, by teaching mindfully as a 
general instructional strategy (Zenner, Herrnleben-
Kurz, & Walach, 2014).

increasing mindfulness is stimulating the  recognition 
of other perspectives in elements of learning. This 
means that students learn that other people have 
other values, attitudes, or beliefs, and that this is 
normal and makes sense in that experiences must 
be explained by considering contexts that have 
multiple perspectives or models of understanding 
and that one’s own perspective depends on others 
(Brooks, 2011). Such learning can be realized by 
writing brief biographies and then role playing 
the characters the students developed (Poorman, 
2002). A deeper social-emotional involvement is 
often hindered or prevented by untrue or diffuse 
myths, or stereotypes (gender, cultural, and so on). 
Therefore, a second general instructional strategy 
is to reduce prejudice and stereotyping in elements 
of learning. Such a strategy should be based on 
incorporating experiences with relevant groups 
where intergroup relationships should be based 
on cooperative interdependence, acquaintance 
potential, equal status, and support for positive 
interactions (Molina & Wittig, 2006).

Security and Instructional Strategies for a 
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Nonthreatening Atmospheres

Students feel secure in social-emotional 
classroom settings when they experience a 
nonthreatening atmosphere in respect to elements 
of learning. This is the case when students are not 
threatened nor do not feel threatened by crime, 
drug use, violence, peer aggression, bullying, or 
disrespectful behavior (e.g., Cornell & Mayer, 
2010). For each of these problems, comprehensive 
and time-consuming security programs (e.g., 
anti-bullying trainings) can be implemented in 
classroom contexts (e.g., Della Cioppa, O’Neil, & 
Craig, 2015). However, it is also helpful to consider 
more preventive general instructional strategies.

security is striving for secure attachment when 
dealing with elements of learning. Secure 
attachment is fostered by stimulating a warm, 
promptly responding, coherent, positive, open, and 

Brassard, 2006). Even when secure attachments 
are stimulated, it is highly probable that students 

will get hurt in some way and they will need to 
recover from failures or injuries. For re-establishing 
security, instructional strategies for fostering 
resilience in elements of learning are supportive. 
Resilience can be fostered by stimulating coping 
activities, such as changing the interpretations of 
consequences of failures, viewing problems and 
mistakes as opportunities for learning, or seeking 
help (Skinner & Pitzer, 2012).

IMPLEMENTING MULTIDIMENSIONAL ENGAGEMENT 

IN LEARNING

Having an instructional design model for 
fostering multidimensional engagement allows 
teachers to plan, conduct, and evaluate elements 
of learning (i.e., learning materials for lessons 
or instructional units) and related teaching and 
learning. Implementing such a model in daily 
instruction requires the consideration of personal 
and situational parameters (e.g., existing levels of 
engagement and the attractiveness of issues). Based 
on an analysis of these parameters, it has to be 
decided which instructional strategies should be 
applied. In general, new or additional instructional 
strategies can produce cognitive overload, so it 
is recommended to implement these strategies 

Levels The student  Never Rarely Sometimes Often Very

frequently

Knowledge can retrieve contents from memory 0—————-1—————-2—————-3—————-4

Comprehension can summarize, explain, or classify contents 0—————-1—————-2—————-3—————-4

Convergent thinking can solve problems by the application of learned procedures 0—————-1—————-2—————-3—————-4

Evaluation can find mistakes, criticize, or defend contents based on standards 0—————-1—————-2—————-3—————-4

Synthesis can develop new ideas, plan projects, or design products 0—————-1—————-2—————-3—————-4

AHention efficaciously concentrates on contents 0—————-1—————-2—————-3—————-4

Relevance regards contents as personally important 0—————-1—————-2—————-3—————-4

Interest re-engages voluntarily and repeatedly with contents 0—————-1—————-2—————-3—————-4

Identification is commiHed to goals that are related to contents 0—————-1—————-2—————-3—————-4

Intrinsic motivation engages with contents for their own sake with high satisfaction 0—————-1—————-2—————-3—————-4

Self-assertion experiences feelings of freedom or autonomy in learning 0—————-1—————-2—————-3—————-4

Entertainment finds joy, fun, or happiness in learning 0—————-1—————-2—————-3—————-4

Belongingness feels community or loyalty in learning 0—————-1—————-2—————-3—————-4

Adaptiveness is sensible or empathic in relation to elements of learning 0—————-1—————-2—————-3—————-4

Security feels secure or sheltered in learning 0—————-1—————-2—————-3—————-4

Table 2. Measuring Multidimensional Engagement in Learning

Overall student engagement in learning: very low 0–12, low: 13–24, moderate: 25–36, high: 37–48, very high: 49–60
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in small steps. It has also to be considered that 
implementing instructional strategies can reduce 
the stability of effects on engagement and learning 
as there are side and interaction effects. Also, the 
same instructional strategies can have positive 
and at the same time negative effects. These 

instructional monitoring and decision making 
(related to a goal- and evidence-based diagnose-
implement-diagnose-adapt-cycles) (e.g., Stecker, 

designers, and learners diagnose the engagement 
levels and compare them with the given goals, 
implement instructional strategies into elements 
of learning to increase these levels, test the effects 

implementation. This process is repeated until the 
intended goals are achieved.

In order to support such a diagnose-implement-
diagnose-process cycle, teachers, instructional 
designers, and learners need measurement 
instruments. One part of such instruments 
should allow measuring the level of students’ 
multidimensional engagements in learning. In 
Table 2, a preliminary version of such an instrument 

(without having yet tested dimensionality, reliability, 
and validity) is depicted. For each dimension and for 
each level of engagement, one item is formulated 

Then, answers on all 15 items can be combined 
in order to get the overall student engagement in 
learning ranging from very low to very high.

Student engagement levels are assumed to be 
affected by instructional strategies within elements 

items for measuring such instructional strategies 
are outlined. Again, these items are related to the 
instructional design approach of multidimensional 
engagement in learning and can be used for 
measuring student engagement. Measuring here 
means to rate elements of learning (e.g., learning 
materials) on how intense instructional strategies 
have been implemented into these elements. Before 
rating, the units of analysis have to be settled. 
These units correspond with the different types of 
elements of learning (e.g., learning materials for a 
whole lesson, sections of textbooks, or task-sets).

DISCUSSION

In this paper, an instructional design approach 

Overall instructional activities for multidimensional engagement of students: very low 0–12, low: 13–24, moderate: 25–36, high: 37–48, very high: 49–60

Table 3. Measuring Instructional Strategies for Multidimensional Engagement of Students

Levels Elements of Learning  Never Rarely Sometimes Often Very

frequently

Knowledge urge students to repeatedly memorize contents 0—————-1—————-2—————-3—————-4

Comprehension make thinking on contents explicit or visible 0—————-1—————-2—————-3—————-4

Convergent thinking use tasks with varying contexts or difficulties for utilizing contents 0—————-1—————-2—————-3—————-4

Evaluation stimulate students to critically assess contents based on standards 0—————-1—————-2—————-3—————-4

Synthesis support the generation of new ideas or products on contents 0—————-1—————-2—————-3—————-4

AOention provide a clear structure or allow choice-making during learning 0—————-1—————-2—————-3—————-4

Relevance illustrate the utility values or multiple perspectives for contents 0—————-1—————-2—————-3—————-4

Interest combine contents with popular or up-to-date topics 0—————-1—————-2—————-3—————-4

Identification focus on individual progress or mastery 0—————-1—————-2—————-3—————-4

Intrinsic motivation use game- or discovery-based learning activities 0—————-1—————-2—————-3—————-4

Self-assertion foster individual identity building or power balancing 0—————-1—————-2—————-3—————-4

Entertainment include sensations or moving experiences in learning 0—————-1—————-2—————-3—————-4

Belongingness emphasize similarities between learners or promotes service 

learning

0—————-1—————-2—————-3—————-4

Adaptiveness practice mindfulness towards people or contents 0—————-1—————-2—————-3—————-4

Security establish a nonthreatening atmosphere for aOachment or 

resilience

0—————-1—————-2—————-3—————-4
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for multidimensional engagement in learning 
has been presented. Within this approach, major 

and social-emotional engagement in learning 
have been reviewed and integrated on a common 
and conclusive basis. Based on this approach, 
instructional strategies for elements of learning 
have been suggested and related measurement 
instruments have been developed. The instructional 
strategies have been formulated in a general manner 
that allows them to be used in elements of learning 
within different social or organizational settings 
(e.g., working in groups or self-study). They can 
be used by researchers, teachers, and instructional 
designers, but also by learners who want to increase 
their engagement in learning by themselves.

Of course, future research activities will have to 

in daily instruction. Elements of learning in which 
the presented instructional strategies have been 
implemented must be tested comprehensively in 
comparison with elements of learning without such 
instructional strategies. Recent examples of studies 
in which different types of elements of learning (i.e., 
instructional texts) have been tested can be found, 
for example, in Mills, D’Mello, & Kopp (2015) or 
Dutke, Grefe, & Leopold (2016). At the moment, it 
is not clear how much of an instructional strategy 
will lead to a maximum of engagement in learning. 
It might be hypothesized that not a maximum, 
but more a medium, amount of an instructional 
strategy might produce the most positive effects 
(e.g., Salehi, Cordero & Sandi, 2010). It is also an 
open question how many cognitive, emotional, and 
social-emotional dimensions of engagement should 
be activated by instructional strategies at the same 
time, because it is well known that, for example, 
social-emotional engagement might facilitate 
or suppress learning (e.g., Knörzer, Brünken, & 
Park, 2016). Also, the measurement instruments 
presented will have to be evaluated on their 
measurement quality. Concerning the measurement 
options, these scales could then also be related to 
given measurements of student engagements (e.g., 
Fredricks & McColskey, 2012).
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