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Lessons from a co-design team on supporting student 
motivation in middle school science classrooms
Gwen C. Marchand a, Jennifer A. Schmidt b, Lisa Linnenbrink-Garcia b, 
Christopher J. Harrisc, David McKinneya, and Pei Pei Liu b

aDepartment of Educational Psychology and Higher Education, University of Nevada, Las Vegas, Nevada, USA; 
bDepartment of Counseling, Educational Psychology, & Special Education, Michigan State University, East 
Lansing, Michigan, USA; cScience and Engineering Education Research, WestEd, San Francisco, California, USA

ABSTRACT
Decades of motivation research have yielded a set of Motivation 
Design Principles (MDPs) that can be leveraged to support the devel
opment of student motivation and engagement in the classroom. This 
article addresses the translation of these guiding principles to teacher 
professional learning and subsequently, classroom practice. Drawing 
from published literature, as well as the experiences of a co-design 
team of motivation and science education researchers and middle 
school science teachers, we address the landscape of decision points 
for designing and implementing professional learning focused on 
supporting middle school students’ motivation in science. We identify 
3 key decision points: (1) the extent to which professional learning 
should focus on general principles or specific practices; (2) the appro
priate level(s) for translation of the MDPs into practice; and (3) the 
creation of opportunities for teacher reflection and self-assessment of 
their practice on student motivation and engagement.

Researchers and educators face a multitude of questions during translation of theory to 
practice, including, but not limited to, the following: What are the most effective profes
sional learning contexts for teachers to learn about education theory? To what extent should 
researchers be involved in the day-to-day implementation of practice? How prescriptive or 
flexible should translational materials be? At what level (e.g., classroom, student, task) do 
theoretical applications make the most sense? How do educators know if these applications 
are effective? Decisions made around these types of questions are instrumental in develop
ing effective engagement opportunities for educators and students during the translation of 
theory into practice.

Drawing from published literature, as well as experiences of a co-design team of 
motivation and science education researchers and middle school science teachers, we 
address the landscape of decision points for designing and implementing professional 
learning (PL) focused on supporting middle school students’ motivation in science. 
Decision points coalesce around 3 distinct, yet related aspects of classroom application of 
motivation theory. First, we describe a process for considering the extent to which profes
sional learning focuses on general theoretical principles or more concrete practices aligned 
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with theory. Next, we describe how the translation of motivational supports can unfold at 
multiple levels of the classroom system, ranging from general classroom climate supports to 
instructional supports targeting individual student motivation. Finally, we address the 
creation of opportunities for teacher reflection and self-assessment of their practice on 
student motivation and engagement.

Motivational theory as a foundation for instructional practice

Motivational Design Principles (MDPs)

Our work as a co-design team is framed around 5 Motivational Design Principles (MDPs, 
Linnenbrink-Garcia et al., 2016) representing a theoretically integrated approach to sup
porting student motivation. The principles draw upon decades of empirical research that 
identify major classes of motivational variables and the corresponding instructional strate
gies that support each type of motivation. Linnenbrink-Garcia et al. (2016) noted the 
importance of creating instructional environments to support the motivational constructs 
of perceived competence beliefs and expectancies, effort attributions and growth mind-sets, 
value and interest during academic learning, intrinsic motivation, mastery goal orienta
tions, and positive emotions. They argued for 5 unifying design principles that cut across 
different research traditions and perspectives to support these multiple forms of motivation 
and positive emotion.

Below, we briefly describe each MDP, highlighting key ways in which we supported 
teachers’ enactment of the MDP within the context of our co-design process. Table 1 
presents a summary of the broad definition of each MDP and the key theoretical connec
tions and constructs on which each MDP is based. A shorthand name for each MDP is 
provided in Table 1 and is used as the reference throughout the remainder of the paper.1 

Each MDP is composed of a set of specific principles for supportive instruction and are 
described in the following paragraphs.

The MDP, Competence, refers to instruction that supports students’ positive percep
tions of competence by providing clear expectations to students and communicating 
clear goals for learning (both at a lesson or unit level as well as with respect to specific 
assignments). The principles in this MDP also touch on provision of challenging work 
and how teachers might guide and support students through strategies such as 
providing examples and modeling. Competence principles also involve supporting 
students through informational and encouraging feedback that is specific and focuses 
on effort attributions.

The MDP Autonomy includes instructional design principles related to allowing students 
to make choices that are meaningful and consequential to learning and providing students 
opportunities to direct their own learning. Other instructional principles that fall within this 
MDP include providing rationales and support rather than using controlling language or 
actions and taking steps to acknowledge student perspectives.

Strategies that support the broad MDP of Relevance include making connections 
to students’ previous experiences, interests, goals, cultural backgrounds, and real 
lives. Teachers working with this MDP are encouraged to use exciting and/or 
enjoyable activities to draw students into further inquiry and learning. The 

2 G. C. MARCHAND ET AL.
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Relevance MPD includes the principle of incorporating current events and issues 
related to the learning topic.

The Mastery Orientation MDP includes the principle of emphasizing student reasoning, 
sense making, and deep understanding as the goal of learning activities, rather than 
producing the right answer, complying with instructions or rules, or working to outperform 
other students. Teachers leverage strategies that use evaluation and feedback practices that 
focus on deeper content understanding/reasoning and student effort and strategy use. The 
Mastery Orientation MDP encourages teachers to model the commitment to learning and 
growth they are expecting from students, while de-emphasizing social comparison and 
competition.

Finally, the Belonging MDP emphasizes strategies that support feelings of relatedness and 
belonging within the classroom community. Toward this end, teachers work to develop 
warm, caring relationships with students. To support a community of peers in the class
room, teachers also encourage peer connection and model support, trust, and equality for 
student-student interactions. This MDP includes the principle of illuminating ways that 
students might identify with individuals within their classroom community and also with 
the learning domain, communicating an inclusive view of who belongs in the domain (e.g., 
science).

For each supportive action, there are also instructional actions that can undermine 
motivation, creating opportunities for maladaptive responses to develop in the classroom 
context. For the purposes of this paper, we focus on the supportive aspects of each MDP to 
highlight the positive elements of translating theory into classroom practice. For a more 
inclusive and comprehensive discussion of the theoretical and empirical roots of the MDPs 
see Patall et al. (in press) and Linnenbrink-Garcia et al. (2016).

Engagement as a proximal outcome of motivational design

Our work with teachers centers student engagement as the most immediately observable 
student outcome resulting from the instructional strategies implicated by the 5 MDPs (with 
broader changes in motivational beliefs and student learning as more distal outcomes). 
Most of the theories undergirding the MDPs frame deeper engagement in learning tasks as 1 
key manifestation of higher motivation, and research conducted from these various theo
retical orientations has largely supported this assertion empirically. For example, increased 
engagement is predicted by higher levels of self-efficacy (Salanova et al., 2011), positive 
academic self-concept (Guo et al., 2016), intrinsic or autonomous motivation (Taylor et al., 
2014), interest (Beymer et al., 2020), mastery goal orientation (Urdan & Kaplan, 2020), 
relatedness with teachers and peers (Furrer & Skinner, 2003), and teacher autonomy 
support (Flunger et al., 2019).

While researchers define engagement in many different ways and at many different grain 
sizes (see Christensen et al., 2012), the term engagement resonates deeply with educators 
and represents something teachers believe they can readily observe and influence in their 
classrooms (e.g., “Are students engaged in the learning activity I planned for today?”). Our 
discussions with teachers have generally focused on classroom engagement, or engagement 
in particular learning activities, rather than school engagement or engagement with broader 
prosocial institutions. During these discussions, we worked to identify how teachers 
perceive engagement and asked them to think about engagement as reflective of the quality 
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of student immersion with classwork as demonstrated by student behaviors, emotional 
displays, cognitive involvement, and social interactions during learning tasks (see Skinner & 
Pitzer, 2012). Our work with teachers to identify and implement motivationally-supportive 
strategies has included assessing student engagement as a means for teachers to check the 
efficacy of the strategies they are implementing.

Shaped by context: MDPs enacted in middle school science classrooms

Researchers have argued that academic motivation emerges from transactions amongst 
individual characteristics like cognitions and beliefs, interpersonal relationships and social 
experiences in school, and community or classroom environments (Turner & Patrick, 
2008). When thinking about how to design for motivation, educators must consider how 
to support students situated within unique learning settings (Bembenutty et al., this issue; 
Nolen et al., 2015), including the disciplinary context. In this article, we draw from our 
initial enactment of the M-PLANS (Motivation — Planning Lessons to Activate 
eNgagement in Science) project to discuss decision points for supporting teachers’ design 
of motivationally-supportive science instruction. The M-PLANS project took place in 6 
middle school science teachers’ classrooms from 3 different school districts, together 
representing a diverse student population, using 3 different curricula designed to align 
with the Next Generation Science Standards (NGSS: NGSS Lead States, 2013).

The Framework for K-12 Science Education presents a vision for science and engineering 
education in which students actively use and apply the 3 dimensions of disciplinary core 
ideas, crosscutting concepts, and scientific and engineering practices to make sense of 
phenomena and find solutions to problems (National Research Council [NRC], 2012). As 
educators reconfigure their classrooms and their lesson plans to support these 3 dimensions 
of science learning, they must also recognize that this new vision places higher demands on 
students in terms of participation, personal responsibility for learning, and intellectual 
effort (NRC, 2015). For example, in an NGSS-focused design project to construct and test 
a device that either releases or absorbs thermal energy by chemical processes, we observed 
students investigate and then develop and carry out a plan to protect an endangered species 
of desert tortoise by designing an incubator for safely transporting tortoise eggs to safe 
havens. In this instructional unit, students took on the responsibility for asking questions 
and defining the problems that would help solve this design challenge which was based on 
a real-world issue related to an endangered tortoise whose habitat included the students’ 
city and surrounding areas. Students worked in small groups which required them to 
participate more and take on greater responsibility. Working collaboratively, students 
designed and conducted investigations that involved using and applying their chemistry, 
biology, and engineering knowledge and skills to iteratively design an incubator that met 
the criteria and constraints of the challenge. The project culminated with students writing to 
a local conservation organization to share their designs with an explanation of their design 
decisions and a description of how their incubators work. In design challenges like this one, 
students are active participants in the direction of their learning and are responsible for 
making sense of phenomena and using and applying their knowledge to solve design 
problems. This format of instruction is much different from doing typical lesson activities, 
where students are primarily responsible for learning either directly from the teacher or 
textbook.

THEORY INTO PRACTICE 5



The motivational demands of NGSS-aligned science classrooms are embedded within the 
broader set of challenges characterizing middle school. The middle school shift to more 
consistent, rigorous and formal science instruction occurs during a developmental period 
characterized by enhanced propensity for interest exploration, expression of choice, and 
increased capacity for higher-order thought. However, middle schools traditionally provide 
fewer opportunities for active participation in learning and enhance feelings of isolation, 
leading to a mismatch that can contribute to motivational declines (Eccles et al., 1993). 
Accordingly, instructional strategies and practices that foster and maintain the active 
engagement called for by the Framework during this vulnerable period in student develop
ment are critical for maintaining motivation.

Decision points for motivational design

In addition to considering the need for heightened engagement during NGSS-based science 
instruction, we also drew upon contemporary theories of adult learning (Guskey, 2002; 
Rohlwing & Spelman, 2014) in designing our M-PLANS project. The ultimate goals of the 
PL were sustained change in teacher knowledge, beliefs, and attitudes toward motivation
ally-supportive instructional practices, which are most likely to occur as a result of an 
iterative process involving construction of knowledge, change in teacher behaviors and 
observation of student outcomes (Guskey, 2002). Through our PL approach, we engaged in 
a continuous process of collaboration, enactment, and reflection (Krajcik et al., 1994) 
around the design of teachers’ lesson plans, informed by and appropriate for each unique 
school and classroom context. Thus far, this iterative process has spanned 2.5 years, starting 
with initial design and development of the PL by the research team and followed by cycles of 
co-design with participating science teachers and district-level science coordinators (see 
Table 2 for project activity timeline). Through this process, the team encountered decision 
points that led to considerable change to the PL approach to be responsive to teacher needs 
and experiences. For example, rather than provide a template for lesson planning, we 
developed an extensive toolkit to be used flexibly by teachers while planning lessons; this 
toolkit also helped teachers respond “on-the-fly” to perceived motivational challenges 
during instruction. We discuss the decisions around the initial design and revision below 
to illustrate some of the considerations for translation of motivation theory into classroom 
applications.

Decision point 1: Broad principles or concrete strategies?

A central tenet of the M-PLANS project is to support teachers’ flexible application of the 
MDPs. Rather than a prescriptive translation of MDPs into classroom actions, we initially 
developed PL focused on broad principles, providing a range of examples of the enactment 
of each MDP in “real world” science classrooms. The broad principle perspective aimed to 
support teachers’ thinking about a motivationally-supportive classroom using 
a comprehensive lens that integrated multiple MDPs. By taking this holistic perspective, 
we hoped to emphasize that motivational support was not an add-on, but an integral 
element of effective instruction. This PL design perspective was also aimed at supporting 
teachers’ skills to select the MDP(s) that most closely fit particular lessons, which requires 
a conceptual understanding of the principles. Concurrently, we believed that teachers would 
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need flexibility in determining how to apply the MDP in a way that was most useful for their 
particular classroom and instructional goal.

Through the co-design process, the team regularly revisited this decision. It was clear that 
as teachers gained experience working with the MDPs, they grew increasingly comfortable 
with the principles. They adopted language from the principles when communicating with 
the M-PLANS team and their peer teachers about the importance of creating classrooms 
that support motivation. When academic language related to the MDPs created a barrier for 
communicating effectively with each other and their students, the co-design teachers 
offered terminology changes. Through our work with the co-design teachers, we revised 
the “short-hand” names of the design principles to further teachers’ understanding of the 
underlying principles (e.g., competence changed to confidence; mastery orientation became 
learning orientation; the original labels were retained in the current manuscript for con
ceptual clarity). Teachers seemed to benefit from having a shared vocabulary around these 
complex issues and a community of practitioners with whom to reflect on their practice.

Despite teachers’ gains in understanding and using the broad principles, it became 
apparent that more specific strategies and actions would be helpful when actually imple
menting the MDPs in instructional planning and delivery. Though teachers often intended 
in their planning to implement a variety of MDPs in their instruction, their execution was 
often limited to the concrete examples provided in the PL and they seemed to struggle with 
comprehensive and consistent implementation. For example, one teacher who always read 
texts aloud to the whole class drew on principles from the Autonomy, Belonging, and 
Competence MDPs to design a strategy to make it safer for his students to admit a lack of 
comprehension: groups would elect a spokesperson to share out words the group wanted 
explained. However, he did not allow time for groups to confer with each other before 
asking whether anyone had questions, and he also only paused to solicit these questions 
once before he continued reading. More specific strategies and talk moves may have 
provided clearer guidance for this teacher about how to more effectively design his 
instruction to support these three MDPs.

As we worked through the initial phase of developing and implementing different PL 
materials, we decided to revise the materials to both build knowledge of the general 
principles and provide more concrete and specific recommendations for embedding moti
vational supports in practice. Teachers found the lesson planning template too constrictive 
and not compatible with their district-provided curricular materials and were thus reluctant 
to use the template beyond their participation in the project. So rather than encouraging 
practice changes through the use of a lesson planning template that emphasized founda
tional knowledge of the MDPs, we developed a toolkit that included both conceptual and 
concrete guidance for teachers (see Table 3 for examples related to the Mastery Orientation 
MDP). The toolkit includes an overview, which is a summary of each MDP with definitions 
and guiding principles; look-fors, which are brief vignettes of classroom practice illustrating 
“more-like” versus “less-like” application of each MDP to help teachers visualize what the 
MDP looks like in practice; a planning tool, which is a set of metacognitive self-reflection 
questions that teachers can pose to themselves to help them consider specific strategies for 
enacting the MDPs in upcoming lessons; concrete activities and instructional strategies that 
align with each MDP; and talk moves, which are sample sentence/question stems and 
discourse moves that teachers might say when enacting each MDP.
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We also added a section describing how the MDPs can support the NGSS vision for 
science education in which students are engaged in making sense of phenomena and solving 
design problems using the three dimensions of disciplinary core ideas (DCIs), science and 
engineering practices (SEPs), and crosscutting concepts (CCCs). This section provides 
guidance to teachers about integrating the MDPs with the selection of phenomena or design 
problems and the use of CCCs. It also provides specific strategies for supporting student 
motivation and engagement when enacting the 8 SEPs (see final row of Table 3 for an 
example), as we realized that the SEPs provided an important context for enacting the 
MDPs. For example, we discovered that concerns about producing the “right” results led 
some teachers to undermine autonomy and mastery goals during investigations. Identifying 
specific strategies that could help teachers support these motivational constructs through 
applying appropriate MDPs within the SEP of Planning and Carrying Out Investigations 
helps teachers view these motivational supports as an integral part of scientific practice, not 
something to be “added on” when convenient. We believe these concrete aspects can be 
used flexibly to enhance and reinforce teacher learning about motivationally-supportive 
instruction.

Decision point 2: What is the most appropriate focal level (e.g., classroom, lesson, or 
task) for translating the MDPs into practice?

Although the original intent of the project was to develop PL related to task-specific and 
lesson-specific motivational supports, we discovered that the teachers who were most 
successful at supporting motivation were drawing from a strong foundational classroom 
climate, which we had not explicitly covered in the PL. Conversely, some teachers struggled 
to support motivation effectively because their lesson-specific strategies were undermined 
by the prevailing classroom climate. Implementing task-level motivationally-supportive 
strategies are more likely to be successful when the classroom organization, norms, and 
expectations also establish a positive classroom climate (Turner & Meyer, 2000).

A supportive climate is important for several reasons. First, motivational strategies 
involving peer-to-peer interactions require a culture of trust and respect (Hymel & 
Katz, 2019). For example, autonomy-support strategies may involve having students 
work together to solve problems, share their ideas and justifications for solutions, and 
offer diverse perspectives. These types of interaction are more likely to succeed when 
teachers clearly delineate communication expectations and model respectful commu
nication through their own interactions with students, acting as the “invisible hand” for 
shaping communication expectations (Kindermann, 2011). Second, students are more 
likely to take academic “risks” when they believe that trying new solutions and making 
mistakes are norms valued by their classroom community (Beghetto, 2009). For exam
ple, in promoting understanding, teachers may provide opportunities for students to 
make their thinking visible in an effort to promote reflection, revision, and extension 
into new avenues through gallery walks, think-aloud opportunities, and small group 
think-pair-share structures that involve peer critique prompts. When divergent views 
and perspectives are viewed as valuable to a healthy science community, students may 
be more likely to fully engage in these strategies. Next, inviting students to participate 
in developing the classroom community (e.g., taking classroom roles, developing rules, 
shaping displays in the classroom) helps students view the science classroom as a place 
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where they belong and can exercise voice (Farmer et al., 2019). Finally, the creation of 
an explicitly inclusive and equity-focused classroom, serves to “invite in” all students, 
enhance feelings of belonging, and ensure that curriculum and instruction is mean
ingful for students (Kumar et al., 2019). Embracing an equity focus creates an environ
ment where MDPs can be responsive to diverse needs and address factors that may 
otherwise lead to marginalization in science. For example, strategies and actions 
associated with supporting belonging touch on supporting the development of 
a science identity, but also ask teachers and students to directly confront myths about 
who “does” science.

To situate the specific MDPs within a broader frame of positive classroom climate and 
equity, we developed two new aspects of the PL focused on (1) classroom climate and (2) 
equity. First, we included a module in the PL institute and the toolkit on developing a positive 
classroom climate. This module was based on our observations of several of our co-design 
teachers, who created supportive classroom climates at the beginning of the school year prior 
to beginning their unit-based MDP implementation. For example, one of our co-design 
teachers supported belonging and autonomy at the beginning of the year by introducing the 
idea of a “classroom circle” with her students. She asked students to generate a list of what they 
needed or liked to have in a classroom to feel safe, respected, and productive. Students shared 
their ideas and agreed on which qualities belonged inside a “classroom circle,” which was then 
drawn on a poster hung at the front of the room and referred back to periodically throughout 
the year as a set of community norms endorsed by the class. In addition to cultivating a sense 
of community, these norms supported more autonomous regulation throughout the year, as 
the teacher reminded students to abide by their own community compact instead of relying 
on more controlling forms of classroom management.

Further, although we view the MDPs as helpful for supporting the motivation of 
diverse learners, our original work did not hold an explicit equity focus. Thus, we also 
developed an equity preamble to the toolkit to ask teachers to consider how designing for 
motivation also designs for equity. We determined that the work would have greater 
impact if teachers were asked to explicitly consider equity and address inequity when 
implementing motivational supports (see also Archer et al., this issue). For example, we 
identified seeing science as disconnected from personal identities or daily life as 
a challenge to student motivation that is related to inequity in science learning. We 
highlighted the MDP of Relevance as a way to conceptually frame a starting place for 
teachers to act on this inequity. The MDP is focused on explicitly connecting science 
content to students’ individual identities and experiences, but when students recognize 
that science can help them answer questions about real-world phenomena that are 
important to them and their community, this also helps to dispel perceptions that science 
belongs to only the majority culture. Teachers can make minor changes, such as asking 
for students to provide examples of the way they see the phenomena in their own lives, or 
to offer synonyms or multi-lingual phrases or interpretations of concepts to validate 
students’ knowledge, to both support motivation and equity.

Decision point 3: How to support teacher self-assessment and reflexivity?

Robertson et al. (2020) described their vision for an agentic approach to professional 
learning that included leadership, autonomy, intentionality, and reflexivity. Reflexivity 
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can be established a number of ways during a PL program, involving critical feedback cycles 
amongst leadership and development team members, amongst leadership team members 
and participating teachers, between peer teachers, and within individual teachers 
(Robertson et al., 2020). Thus, we established processes for iterative feedback cycles that 
reflect each of these targets.

Our co-design process involved 3 cycles of classroom implementation of motivational 
supports. During the implementation, we collected artifacts (e.g., planning materials), 
recorded classroom instruction, administered an end-of-class report to students about 
their perceptions of their own engagement during the day’s lesson, and asked teachers to 
evaluate students’ engagement in the day’s class. Recorded data were coded for motivational 
supports by researchers and teachers on the co-design team. After each cycle, teachers met 
individually with a research partner to review data and discuss the process of using the 
MDPs. These meetings provided feedback to the research team about what worked well and 
areas for additional support as teachers engaged in the MDP enactment. The meetings also 
supported teachers’ self-reflection as they considered how their knowledge, beliefs, and 
practices evolved during each cycle. For example, one teacher found it challenging to avoid 
the use of controlling language as emphasized from the Autonomy MDP. Through these 
reflection meetings, he was able to reframe his prompts by adding “what do you think?” 
Students seemed to feel more comfortable generating answers and sharing with their 
classmates with this change in language. This broad principle was daunting for this teacher 
to implement, but the concrete strategy provided a subtle shift that enabled him to more 
effectively implement the MDP. After the unit implementation, a series of meetings with co- 
design teachers highlighted the importance of these self-reflection meetings. Encouraged by 
these examples, we developed a peer mentoring program and guide, designed to utilize and 
extend the more robust and specific toolkit (described in Decision Point #1) to facilitate peer 
teacher support for implementing MDPs. To assist teachers in meaningful reflection about 
whether their implementation of the MDPs was successful on a given day, we also devel
oped (and revised through the co-design process) the REACT (Review of Engaged Action in 
the Classroom for Teachers). This brief checklist helped teachers assess the student beha
viors, emotional displays, indicators of cognitive involvement, and social participation that 
signal student engagement during a particular lesson. Our co-design teachers noted that the 
REACT helped them carefully evaluate their instruction at the end of the lesson and 
consider changes for future lessons.

Implications for educators

In addition to the decision points, we identified considerations for science educators who 
may want to instantiate the MDPs in their own classroom practice. We have found that 
although there are many benefits to integrating the MDPs into pedagogy and practice, the 
shift to doing so requires time for planning, enactment, and thoughtful reflection. With this 
in mind, we suggest that teachers who are new to using the MDPs take a measured approach 
and begin on a smaller scale in order to build their own competence.

We suggest that teachers approach these MDPs in a way that is flexible, personal, and 
forgiving. Changing teaching practice can be difficult and takes time. The way that teachers 
approach their content, the relationship that teachers have with their students, and teacher 
preferences for different strategies will influence the choices that teachers make in terms of 
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how they interpret the MDPs. There is no “one size fits all” when it comes to motivational 
support. A good place to start is by selecting 1 or 2 MDPs on which to focus. Select a few talk 
moves or strategies to try out. See what happens when you enact these, reflect, and plan 
adjustments or new strategies to try next. Allow time for new strategies to become routines 
and set time aside to reflect on how to revise those strategies. Trying out different activities, 
talk moves, and strategies, and adjusting if students do not appear to respond or the new 
support feels awkward over repeated use is important. Just as important is identifying 
strategies already being used that undermine motivation and working to remove them from 
regular practice over time. Finding a consistent set of strategies that works for each teacher 
will go a long way toward sustainable implementation.

In addition to using the toolkit described here, working with a critical friend or friends 
can create a safe and supportive space in which to do this work. Ongoing collaborative 
conversations and planning helps build understanding and shared strategies for integrating 
motivational supports into instruction. Through thoughtful, iterative application of the 
MDPs, teachers can develop instructional strategies aligned with the MDP that fits with 
their approach to teaching and their unique classrooms.

Final thoughts

Facilitating the translation of general guiding principles to instruction that supports student 
motivation, reflexive process that enables teachers to gain knowledge, confidence, and skill 
over time. Designing instruction to support student motivation and engagement may 
necessitate a multi-level approach, which includes laying the foundation for a positive 
classroom climate to maximize the uptake of specific strategies. Through our M-PLANS 
experience, we learned that explicitly designing instruction that is aligned with motivational 
theory in the context of NGSS-based science instruction is more likely to be sustained when 
the PL approach is tied to creating a fundamental shift in beliefs about existing instructional 
planning and strategies while also providing content-specific instructional strategies that 
support the broader MDPs.

Note

1. When referencing the design principles by their shorthand names throughout the paper, we 
present them as capitalized and in italics to distinguish them from the motivational constructs 
with similar names.
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