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Abstract

Background: Fostering a growth mindset is increasingly recognized as vital to student motivation and
engagement. Drawing on the work of Dweck (2017), Sousa (2016), and Hattie (2007), this study explores how
effort-based feedback can shift classroom culture from one focused on ability and performance to one that
values persistence, progress, and collaborative learning. Within high-stakes educational contexts like Kazakhstan,
where academic success is often equated with innate ability, the need for practical strategies to support student
confidence and engagement is particularly pressing.

Aims: The study aimed to explore the question: How does effort-based feedback promote student engagement
in learning? Specifically, it examined how praise focused on effort and persistence influenced students’
confidence, participation, and willingness to take risks in a 10th-grade physics classroom.

Design and Context: This lesson study was conducted with a class of 12 tenth-grade students (ages 15-16) at
Nazarbayev Intellectual School of Physics and Mathematics (NIS PM) in Astana, Kazakhstan. The class was
selected for its mixed academic performance and observable disengagement, particularly due to fear of making
mistakes. The entire class participated in the intervention, which spanned three research lessons focused on
radioactivity. Six teachers from multiple disciplines (physics, mathematics, English, and history) collaborated in
planning and reflecting on each lesson. Activities were designed to encourage effort, collaboration, and comfort
with learning through mistakes. Observations focused on three case students representing high, average, and
low academic performance.

Methods: The research followed a three-cycle lesson study format: collaborative planning, classroom teaching
and observation, and reflective discussion. Teachers prepared personalized effort-based praise statements in
advance but adapted these based on real-time student responses. Feedback was delivered during and after
group work and problem-solving activities. Observations and student interviews captured changes in
engagement, confidence, and participation. All data were collected during regular classroom instruction.
Findings: The use of effort-based feedback led to visible increases in student engagement, particularly among
students who had previously been hesitant or underperforming. Teachers also noticed a shift in classroom
atmosphere: students took more risks, asked more questions, and supported one another. The collaborative,
interdisciplinary approach enabled teachers to see how growth mindset strategies could be transferred across
subjects.

Conclusions: Effort-based feedback is a powerful tool for increasing student engagement, especially in settings
where fear of failure limits participation. This study highlights the importance of tailoring praise to students’
behaviours and developmental needs, and of using interdisciplinary collaboration to design supportive learning
environments. Teachers reported that this approach led to more meaningful feedback, improved relationships,
and a stronger sense of community in the classroom.

Keywords: growth mindset; student engagement; effort-based feedback; collaborative planning; physics
education; lesson study



Context

This study took place in a 10th-grade physics class at the Nazarbayev Intellectual School of
Physics and Mathematics (NIS PM) in Astana, Kazakhstan. The Nazarbayev Intellectual Schools (NIS)
are a network of specialized public schools across Kazakhstan, known for their emphasis on science,
technology, engineering and mathematics (STEM) education, rigorous academic standards, and focus
on fostering critical thinking and problem-solving skills among students. NIS PhM in Astana is a
selective school aimed at developing students' proficiency in subjects like physics, mathematics, and
science, with many students aspiring to pursue higher education in STEM fields.

The study focused on a class of 12 tenth-grade students, typically aged 15-16, who came from
diverse backgrounds and demonstrated a wide range of academic abilities, temperaments, and levels
of classroom engagement. The entire class participated in the intervention, which was designed to
support students through growth mindset strategies and effort-based feedback. Among the group
were students with consistently low academic results and a reluctance to participate, often due to a
fear of making mistakes. The intervention aimed to increase their confidence, motivation, and
willingness to engage with learning tasks. This class was purposefully selected as it presented a clear
example of the problem the research aimed to address-low motivation and engagement-which made
it an ideal setting to observe the potential impact of effort-based feedback. Through the lesson study
approach, teachers aimed to enhance students' engagement and resilience in learning by using effort-
based feedback.

Co-researchers:

English Teacher: Umit Adekenova
English Teacher: Zhuldyz Turganalina
Physics Teacher: Gulnur Tussup
Physics Teacher: Nurtas Adaikhan
History Teacher: Dinara Mukataeva
Mathematics Teacher: Saule llyasova

Although the focal subject of the study was physics, the research team was intentionally
composed of teachers from a range of disciplines, including English, history, and mathematics. This
interdisciplinary approach was chosen to enrich the planning and reflection process by bringing in
diverse perspectives on student engagement, assessment, and feedback practices. English and history
teachers contributed strategies for encouraging student voice, presentation skills, and confidence in
expressing ideas, while the mathematics teacher offered insights into scaffolding problem-solving and
supporting students with lower academic confidence. This diversity helped the team better
understand how growth mindset and effort-based feedback could be applied across subjects. While
scheduling joint planning sessions posed some logistical challenges, the collaborative discussions
strengthened the intervention design and deepened our shared understanding of student learning
behaviours across the curriculum.



Overall aims of lesson study

This study aimed to explore how focusing on effort-based feedback could improve student
engagement in a 10th-grade physics class. By praising effort and progress, we wanted to see if
students would become more motivated, active, and engaged in learning, leading to better academic
performance and a positive classroom atmosphere.

Motivation/need for this lesson study & review of existing approaches

The Growth Mindset Intervention was needed to examine how praising effort and progress
influences student engagement, building on Dweck's (2017) concept of intelligence malleability,
Sousa's (2016) brain-based learning principles, Gouédard's (2021) PISA analysis on mindset and
academic performance, and Hattie's (2007) emphasis on teacher feedback as a key driver of student
motivation and learning.

Despite the benefits of a growth mindset, many classrooms still emphasize innate ability,
discouraging effort and persistence. While Dweck (2017) and Sousa (2016) show intelligence is
malleable, practical application remains limited. Gouédard’s (2021) Program for International Student
Assessment (PISA) analysis links a growth mindset to academic success, yet standardized testing often
overshadows mindset development. Hattie (2007) highlights the power of teacher feedback, but
educators need clearer strategies. This study aimed to bridge theory and practice by examining how
praise enhances student engagement. Before the study, student engagement was a challenge-
teachers and students focused on grades rather than effort. In Kazakhstan, education often
emphasizes innate ability and high-stakes exams, discouraging persistence. The intervention helped
shift focus to effort and progress, encouraging deeper learning and resilience.

We wanted to do research linking growth mindset to motivation and performance, so this study
focused on using effort-based feedback to boost student engagement and confidence in collaborative
learning. We focused on providing feedback that encourages growth and resilience. We considered
using lesson study to observe how students respond to effort-based feedback, involving both
experienced and new teachers in collaborative planning. We hoped students would become more
confident, active, and engaged in lessons. This would look like students participating more in
discussions, collaborating effectively, and showing increased motivation to learn.

Focus and research questions

Research question: How does effort-based feedback promote student engagement in learning?

In the three research lessons, we focused on providing consistent, targeted feedback that praised
students' efforts and progress rather than innate ability. We chose this focus because many students
lacked confidence and were hesitant to participate, impacting their engagement and collaboration in
class. We hypothesized that by emphasizing effort-based feedback, students would feel more
supported and motivated, which would lead to increased confidence, active participation, and deeper
engagement with the material.



Lesson study plan and activities

Our lesson study group, which included six teachers from different subjects (Physics,
Mathematics, English, and History), collaboratively planned the intervention lessons. The key focus
was integrating effort-based feedback to encourage a growth mindset and improve student
engagement. We chose a 10th-grade physics class with a mix of academic abilities as the intervention
group, selecting three students (A, B, and C) with high, medium, and low performance levels for

detailed observation.

Our planning involved designing activities that emphasized incremental progress and allowed
space for mistakes. To reinforce the growth mindset, we prepared phrases for specific, effort-focused
feedback tailored to each student’s actions and participation level. Here are some examples of

phrases we have used:

Student A

e Excellent work! You applied the formula correctly.
e Your explanation of the left-hand rule was clear and helpful-keep it up!

e Your confidence in solving problems is impressive!

e Great job! Your calculations for are accurate and well-structured.
Student B

e You're improving in determining the -keep practicing!

e Nice effort! Check your steps in the formula, and you'll get it right.

e You're getting better at applying -just a little more focus!

e Almost there! Try using the right-hand rule to verify your answer.

Student C

e Don't be afraid to make mistakes! Even scientists test and adjust their answers.
e Giveitatry! The follows a simple pattern.
e You're on the right track-think about how the interacts with the charge.

e |Let’s go step by step together-you’ll see how it all connects!

The lessons were designed in three cycles, each incorporating collaborative lesson planning,
classroom observation, and reflection meetings. Each lesson included:

e Introduction: We began with a short reminder about growth mindset principles, encouraging
students to focus on effort and improvement.

e |esson planning stage: Each lesson involved group activities and problem-solving tasks that
required teamwork, where teachers provided real-time feedback focused on students’ efforts
after observation.

e Feedback: During and after tasks, we used pre-prepared feedback phrases to praise effort,
resilience, and improvement, emphasizing students’ progress over results.



Observations were recorded using assessment sheets (appendix 3) that tracked each student’s
engagement level, participation, and response to feedback. Interviews with the case students after
each lesson cycle helped us understand their perspectives on the feedback. After each lesson, our
group met to review observations and discuss student responses to feedback.

Choice of and rationale for case students:

Student A:

The student has excellent academic performance in all subjects. She is one of the students who is
actively working, has high critical thinking, is very attentive and fully fulfils the tasks set. She always
has an answer to any question. In most cases, she likes to do individual work. Performs all the tests for
a high score. Given these qualities, this student was chosen to increase her activity and ability to share
knowledge in the process of group work and mutual learning in a group.

Student B:

The student's academic performance is average. It is noted that final grades in physics are also
improving compared to previous academic years. However, the test results remain unstable and have
not consistently improved. Responsibility and motivation for work manifested themselves in the fact
that he received assignments outside of school hours and completed them in a timely manner. We
started working with an error all the time. To further increase the student's activity and knowledge,

the 2nd student was selected into the group for observation.

Student C:

The student has low academic performance in natural sciences. Working with errors, having
received a low score on the control papers, was not effective. To improve the student's academic
performance, to form an attitude towards learning and work, this student was chosen.

Assessment of how each student would have progressed if we had taught the
usual/previous curriculum for these lessons:

Student A:

Without the growth mindset approach, it was anticipated that Student A, a high-performing
student, would continue performing at their usual level without significant changes. Under the
standard curriculum, the student might have remained within their comfort zone, showing less
inclination to take on new challenges or extend their learning beyond established strengths.

Student B:

Student B would probably have stayed passive in class. The usual curriculum, without focus on
effort or feedback, may have caused this student to be less involved, with little change in performance
or participation.



Student C:

Without the growth mindset approach, Student C would likely have stayed afraid of mistakes and
underperformed. This student might have avoided participating in class and missed the chance to
improve and engage more fully with the lesson.

Research Lesson 1 (RL 1): Radioactivity.

Aims of RL1

e experiments that demonstrate the existence of natural radioactivity and study their properties
description.

e description of the experiment on determining the existence of alpha, beta and gamma rays
and studying their properties.

e justification of the spontaneous nature of radioactive decay and explanation of the
phenomenon of radioactive decay.

Predictions

Student A: Under a typical curriculum, Student A would likely perform confidently and accurately
during the experiments, completing all tasks successfully on her own. However, with the growth
mindset approach and effort-based feedback, it is expected that she will begin to engage more
actively in group discussions, share her reasoning, and support peers, recognizing that explaining
concepts to others can also help her deepen her own understanding. This shift may also help her see
value in challenge and collaboration, not just correct answers.

Student B: In a traditional setting, Student B might contribute passively, following instructions
without deeper engagement or confidence in his own ideas. With growth mindset strategies and
encouragement focused on effort and improvement, it is predicted that he will feel more confident to
make mistakes and learn from them, especially in practical tasks. Positive reinforcement for his
persistence may increase his willingness to try, ask questions, and eventually stabilize his progress.

Student C: Without intervention, Student C might remain disengaged or discouraged during the
lesson, assuming they are not “good at science”. However, with a growth mindset approach and
consistent effort-based praise (e.g., for participation, trying new methods, or completing steps), it is
expected that this student will begin to show more interest and persistence, especially during hands-
on experiments. Small, acknowledged successes may help foster a more positive attitude toward
learning and boost motivation.

Observations of case students

Student A demonstrated her usual diligence and attention to detail during the lesson. She
carefully recorded all new information related to radioactivity and worked independently to document
the properties of alpha, beta, and gamma radiation with accuracy. However, her participation in group
work remained average, and she did not take an active role in leading or contributing to group
discussion. To encourage more collaboration, the teacher offered effort-based feedback by saying,



“You’ve really mastered the data—now your group can learn from you if you share your process”.
This feedback aimed to validate her strength in independent work while nudging her toward peer
engagement. In response, Student A began quietly explaining her notes to a peer during the data
analysis phase, showing the beginning of a shift toward mutual learning. While she still preferred to
work independently, this moment marked an important step in encouraging her to see value in
sharing knowledge within the group context.

Student B was noticeably more active during group work than in previous lessons. He confidently
used the provided resources, including Geiger counter readings and reference charts, to support his
group in interpreting the experimental results. For instance, when analysing the penetration ability of
different types of radiation, he helped his peers compare their findings with theoretical information
from the class handouts. Early in the task, when he successfully guided the group to identify a
discrepancy between expected and observed results, the teacher responded with targeted feedback:
“That was a great check—you noticed something others didn’t, and you used evidence to support
your point.” This acknowledgment of his critical thinking appeared to boost his confidence, as he then
volunteered to clarify their setup to a nearby group and asked thoughtful questions about their
process. By highlighting his curiosity and problem-solving, the teacher’s encouragement helped
reinforce his sense of capability and supported his continued engagement throughout the lesson.

Student C also showed a high level of participation in the group, a notable shift from his earlier
hesitancy in previous lessons. At the beginning of the task, he appeared unsure of how to approach
the experiment. The teacher provided step-by-step support alongside encouraging comments such as,
“Asking questions when you're unsure is a sign you're thinking deeply—that’s how we learn.” With
repeated guidance and peer collaboration, he gradually gained confidence. For example, after several
rounds of support, he was able to clearly explain to his group how gamma rays differ from alpha and
beta in terms of mass and penetration power. Later, when the group needed a presenter, the teacher
offered him a gentle prompt— “You’ve been following closely—why don’t you explain what your
group found?”—which led to him confidently presenting the group’s findings during the class
discussion. His improvement in both subject understanding and public speaking reflected not just a
growing mastery of the content but also a response to carefully timed, affirming feedback that
focused on his effort, curiosity, and willingness to participate.

Student Interview Feedback on RL1

Student A said that the lesson was interesting. This type of group work proved to be effective for
repeating the material studied, fully consolidating the knowledge gained. It was effective to prepare
the first information for an augmented interpretation, then explain it to another member of the
group, and then repeat the same information with a new team member — “Thus, we were able to fully
learn about radioactivity”. The teacher's special support during each process also helped us to work
actively (by special support we consider she meant the effort-based feedback phrases we have used).



Research Lesson 2 (RL 2) : Laboratory work No.11 "Radioactivity Research"

Aims of RL2

e initial and additional data analysis, interpretation and processing;

e know the difference between fact and assumption;

e comment on the effectiveness of the proposed method in achieving specific and reliable
results;

e focus on tasks students perform and consider while making effort-based feedback

Predictions

Student A is expected to perform the laboratory work carefully and in a logical sequence, as in
previous lessons. With continued encouragement through effort-based feedback and a growth
mindset approach, she may begin to take on a more active role in sharing her understanding within
the group setting, rather than working independently. It is predicted that she will be able to draw
accurate conclusions based on data analysis and interpretation, and may also support her peers in
distinguishing between facts and assumptions during the lab discussions.

Student B is predicted to follow the laboratory procedure effectively, as he has shown growing
responsibility and motivation. With support focused on praising effort and persistence, he may show
increased engagement during the experiment. He is expected to remain active throughout the task,
using his improved understanding to correctly construct a graph from the data collected. This task
may also help him strengthen his ability to analyse and comment on the effectiveness of the methods

used.

Student C is expected to need guidance at the beginning of the task but, with repeated
explanation and support, may successfully understand and explain the steps of the experiment to
others. Encouraged by effort-based praise, the student is predicted to accurately build a graph based
on the data and possibly take on the role of presenting the group’s findings, showing growing
confidence both in scientific understanding and communication skills.

Observations of case students

Student A approached the laboratory task with her usual precision, completing each step of the
experiment methodically and without hesitation. For instance, during the data collection stage, she
carefully recorded each radiation count with consistent timing, ensuring accuracy. Although she did
not assume a leadership role in the group, she actively supported a peer by helping him organize his
presentation notes and guided him through explaining their conclusions to the class. This act of
collaboration marked a shift from her usual preference for individual work. The teacher praised her for
«helping others deepen their understanding,» which was an example of effort-based feedback that
focused not only on outcomes but on her willingness to contribute to mutual learning. This feedback
seemed to validate her supportive role and encouraged her to continue sharing her expertise in a way
that benefitted the group.



Student B initially appeared confused by the sequence of the experimental steps. He asked, «Do
we measure before or after plotting the table?» - an open question that showed his willingness to
clarify rather than remain passive. In response, the teacher acknowledged his question with, «Good
thinking - asking at the right time shows you're checking your understanding,» emphasizing the value
of persistence and seeking help. After this, he independently set a timer on his phone to manage the
group’s time and encouraged his peers to move forward efficiently. He later presented the group’s
findings confidently, referencing both the graph and their conclusions. The teacher’s praise - «You
kept the group on track and focused-well done for organizing your time and checking understanding»-
reinforced his initiative and progress, linking it clearly to effort and strategy rather than correctness
alone.

Student C, like Student B, initially misunderstood the experimental sequence. When asked to
describe what the group should do next, he hesitated and said, «I’m not sure what this part means»,
while pointing to the data table. The teacher responded with, «That’s a good place to pause and ask.
Learning means figuring out what's confusing and working through it». This type of effort-based
feedback helped him stay engaged rather than withdraw. After several clarifications from both the
teacher and his peers, Student C gradually became more confident. He used a pre-planned schedule
he had written in his notebook to keep the group on task and later took responsibility for presenting
the group’s analysis, clearly explaining how their graph supported their conclusions. His increased
participation and use of organizational tools indicated that he was applying new strategies to support
his learning, which had been previously missing from his classroom behaviour.

Student Interview Feedback on RL2

Student B said that it was very interesting to do the lab work. It was interesting and
understandable to work with sweets as a radioactive element (During Research Lesson 2, students
conducted a simulation activity using sweets (such as M&Ms or Skittles) to model the random nature
of radioactive decay. Each sweet represented a radioactive atom. Students placed a set number of
sweets into a container, shook it, and then removed any sweets that landed with the logo side up-
representing atoms that had «decayed». They repeated this process in timed intervals, recording how
many sweets «remained radioactive» after each shake, and then plotted a decay curve based on the
results).

Research Lesson 3 (RL 3): Problem solving

Aims of RL3
e the law of radioactive decay in solving numerical and graphical problems

e increase the growth mindset when performing level tasks by giving feedback

Predictions

Student A is expected to complete a wide range of problem-solving tasks, progressing through
increasing levels of difficulty. These tasks involve both numerical and graphical problems related to
radioactive decay. For example, she may calculate how much of a radioactive substance remains after



several half-lives or interpret and draw decay graphs based on given data. It is predicted that Student
A will complete approximately 15 such tasks, demonstrating strong focus and independent working
skills. With effort-based feedback that emphasizes her persistence and willingness to tackle
challenging problems-such as «You worked through that tougher problem step by step, even when it
took time - that’s how progress happens» - she may also begin to reflect more on her own strategies
and support others.

Student B is expected to successfully complete all tasks at the easy and moderate levels. These
may include problems such as identifying how many half-lives have passed given the remaining
material or reading data points from a decay graph. For example, a medium-level task might ask how
much of a 100g sample remains after a certain number of years. With praise focused on effort and
problem-solving strategies-like «Good job double - checking your steps to be sure of your answer»-
Student B is predicted to show greater confidence and accuracy and may even attempt a few more
challenging tasks with support.

Student C is predicted to solve around 10 tasks, mainly at the easy and moderate levels. Tasks for
this student will involve identifying basic decay patterns and working with simplified numerical
problems. For example, he may be asked what fraction of a substance remains after two half-lives or
to match decay values to a simple bar chart. The focus for Student C will be on building confidence
and staying engaged, even if mistakes occur. With effort-based feedback such as «You didn’t give up,
even when the numbers felt confusing-that kind of effort really helps you improve» Student Cis likely
to show increased persistence and begin developing a more positive approach to problem-solving.

Observations of case students

Student A showed strong perseverance and task focus throughout the lesson. She completed all
20 assigned tasks, progressing from simple numerical calculations to more complex graphical
interpretations. For example, when given a multi-step problem that required comparing the decay
rates of two isotopes, she methodically worked through each part without hesitation. Although she
did not seek help from peers, her independent work was consistent and accurate. The teacher
acknowledged her effort with comments such as, «You’ve worked through each level carefully and
kept improving-that kind of consistent effort really helps you master the topic». This type of feedback
reinforced her growth mindset and validated her independent learning strategies.

Student B began the lesson with confidence on the easy tasks and, after receiving encouraging
feedback «You're on the right track. Keep checking your understanding step by step like this» - he
successfully completed all mild-level problems and five tasks at the moderate level. For example, one
task asked him to estimate the amount of substance left after a certain time period based on a decay
graph. Initially unsure, he paused and asked clarifying questions, then continued working with
increased confidence. The teacher praised his persistence in working through confusion, which
seemed to motivate him to take on slightly more challenging problems than he usually would attempt.

Student C initially focused on low-difficulty tasks and needed support understanding the logic
behind decay-based calculations. However, after receiving specific feedback «Great job sticking with
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the steps. Let’s try one together, and then you can do the next on your own» - she successfully solved

a high-level task independently later in the lesson. This marked significant progress for her, both

academically and emotionally. Her confidence grew as she recognized that effort and repeated

practice, not just getting it right the first time, led to success. Her willingness to try a more difficult

task reflected the impact of effort-based encouragement and a supportive classroom environment.

Student Interview Feedback on RL3

Student C said that: the teacher's support, knowledge and notes gained in the previous lesson

helped me to make a report. The lesson was interesting. Even if WE calculated a little, WE was able to

do it clearly and correctly.

Summary Table

Understanding
Natural
Radioactivity

group work, shares
knowledge, allows
others to lead.
Student B: Active,
open to mutual
learning, can explain
concepts.

Student C: Follows
group work, engages
in collaborative
learning, can explain.

moderate activity at
first but took careful
notes and was diligent.
Student B: Fully
engaged, used
information sources
effectively, asked
questions.

Student C: Became
more confident in
explanations after
repeated attempts and
showcased public
speaking skills.

slightly less active
than expected but
focused on
accuracy.
Student B met
expectations,
actively
participating and
seeking answers.
Student C
exceeded
expectations by
improving
explanations and
confidence.

Lesson Predictions Observations Comparison Implications for Future
Lessons
RL1: Student A: Active in Student A: Showed Student A was Next Steps: Encourage

Student A to take a more
active role in discussions.
Reinforce Student C's
confidence with more
opportunities to explain.
Maintain the group-based
reinforcement technique.

RL2: Student A: Works
Laboratory systematically, shares
Work on knowledge, draws
Radioactivity conclusions.

Student B: Follows
procedures, actively
participates, plots
graphs.

Student C: Explains
processes, builds

graphs, defends work.

Student A: Followed a
systematic approach
and helped a peer
without dominating.
Student B: Initially
misunderstood, but
openly asked questions
and defended the
work.

Student C: Also initially
confused but improved
understanding and
defended the work.

Student A met
expectations but
preferred a
supportive role.
StudentB & C
struggled at first
but adapted and
successfully
completed the
task.

Next Steps: Provide clearer
step-by-step guidance at the
start of lab work. Encourage
Student A to engage in
deeper discussions. Reinforce
questioning techniques for
Students B & C earlier in the
lesson.

Student A: Solves
problems
progressively and

RL3: Problem-
Solving on
Radioactivity

Student B: Completes
easy and moderate-
level tasks.

Student C: Solves 10
easy and medium
tasks, applies
formulas correctly.

completes at least 15.

Student A: Exceeded
expectations, solving
20 tasks.

Student B: Solved all
easy and five moderate
problems.

Student C: Managed to
solve one high-level
problem.

Student A
exceeded
expectations.
Student B met
initial predictions
but solved fewer
moderate tasks.
Student C
attempted more
difficult tasks than
expected.

Next Steps: Introduce
challenge tasks for Student A.
Provide targeted support for
Student B on moderate tasks.
Celebrate Student C’s
attempt at higher-level
problems and gradually
increase difficulty.
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Findings

The introduction of effort-based feedback and growth mindset strategies across three lessons-
focused on radioactivity concepts resulted in noticeable improvements in student engagement,
confidence, and collaboration, particularly among students who had previously shown hesitancy or
uneven academic performance.

Throughout the sequence, effort-based praise was deliberately planned and used during key
learning moments. In the first lesson, for example, Student C, who initially lacked confidence, was
praised specifically for their persistence in repeating a procedure until it was correctly understood.
The teacher highlighted, «You stuck with it even after the first mistake - that’s what scientists do»
which led to the student later explaining the concept of radioactive decay to the group and presenting
findings. This moment marked a shift in the student’s engagement and willingness to participate. By
the third lesson, this same student successfully completed a high-level problem after receiving
encouragement that focused on their learning process rather than correctness« You’re improving
every time you try again - let’s go step by step».

In the second lesson, a hands-on simulation using sweets to model radioactive decay helped
make abstract concepts more tangible. Student B, who had previously struggled with unstable
performance, described the task as «interesting and understandable». He actively engaged with the
model, posed clarifying questions to his group, and took initiative to manage their workflow by setting
a timer to stay on track. After receiving specific praise such as, «That’s a great strategy - taking charge
of your group’s time shows real responsibility» his confidence increased, and he took the lead in
presenting the group’s findings.

Student A, a high-achieving student who typically preferred individual work, demonstrated a
gradual shift toward peer collaboration. In RL2, she supported a classmate in defending their analysis
without assuming control. Although she remained reserved, targeted praise «Helping others think
through the answer deepens your own understanding too» - encouraged her to step into a mentoring
role. By RL3, she completed all 20 assigned tasks and showed sustained focus throughout.

To support these outcomes, teachers prepared differentiated praise statements tailored to
student behaviour and effort level. Initially, this required effortful monitoring and planning, but by the
third lesson, it became a more natural part of the teaching routine. As teachers became more fluent in
offering timely, meaningful praise, they reported an improvement in classroom climate and student
responsiveness. One teacher noted that giving attention to «small wins» led to more students openly
asking questions and taking risks without fear of failure.

A key finding was the positive effect of student-to-student feedback, which also adopted the
growth mindset tone. In group work, one student began their feedback to another group by first
highlighting strengths before suggesting improvements. This approach contributed to a more
respectful and attentive class environment, where students listened carefully to each other and
modelled encouraging behaviour.

12



Post RLS student assessments and comparative table

Category Total students Total students Total students still
achieving overall exceeding the overall struggling and requiring
learning goals of the goals of the RLS further support
RLS
a. Likely outcome predicted | 7 2 3

if we had taught as we
always have done

b. Outcome at end of lesson | 8 3 1
study
b minus a = +1 +1 -2

Significant quotations

One student shared, "We felt more confident when the teacher highlighted my effort instead of
just my grades. It made me want to try harder." A colleague remarked, "Seeing the students support
each other was incredible; it changed the classroom dynamic completely." These quotes illustrate the
profound impact of the feedback approach on student motivation and peer relationships.

Changes to practice

As a result of our observations during the research lessons, we revised our feedback approach to
include specific, effort-based phrases tailored to individual student behaviours. Rather than offering
general praise such as «Good job» we began using comments that recognized students’ strategies,
persistence, and willingness to take risks.

For example, when Student C hesitated during a multi-step problem, the teacher said, «You're
asking great questions - that’s how we learn something new». This encouraged the student to
continue rather than withdraw. Later, when the student completed a difficult task after multiple
attempts, the teacher responded with, «You didn’t give up after the first try-that determination is
what helped you succeed». This approach helped the student regain confidence and take on more
challenging problems independently.

In another instance, when Student B used his phone to track the group’s time during a lab
activity, the teacher noted, «Managing time like that shows leadership - you’re helping your group
stay focused». This targeted feedback boosted the student’s sense of responsibility and contributed to
his active participation in presenting the group’s results.

We initially prepared short, personalized praise statements before the intervention began, based
on anticipated student behaviours and engagement levels. However, as we progressed through the
three research lessons, we found it necessary to adapt and refine these statements. Observing how
students responded in real-time helped us tailor our feedback more precisely - for example, making it
more specific to the effort, persistence, or risk-taking we observed in the moment. This ongoing
adjustment made our praise more authentic and effective in supporting student engagement.
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For high-performing students like Student A, who preferred working alone, we used phrases such
as «Helping others understand the concept also strengthens your own thinking». This encouraged her
to share knowledge without feeling she had to dominate the group. Over time, we observed her
becoming more open to peer collaboration.

After implementing these changes, we gathered student feedback informally through class
discussions and a short-written survey. Several students mentioned feeling more supported and
motivated. One comment read, «I liked how the teacher noticed what | was doing, not just if the
answer was right». Another said, «It’s easier to try something hard when | know I'll be encouraged
even if | make a mistake».

These responses, along with visible increases in participation and risk-taking during lessons,
confirmed that shifting our focus to effort-based feedback positively impacted both student
confidence and classroom culture. As a result, we have adopted this feedback strategy not only in
physics but across other subjects as well.

Reflective evaluation

The RLS worked well in fostering a supportive classroom environment, leading to increased
student confidence and participation. However, maintaining consistent feedback alongside lesson
objectives was challenging, as feedback often prioritized correct answers over effort. Using descriptors
that highlight effort, and progress could make feedback more constructive, transparent, and aligned
with the growth mindset approach.

Support from colleagues was crucial, while external challenges included time constraints for
collaborative planning. Reflecting on this process helped us realize the value of effort-based feedback
and the need for more streamlined methods for collecting student insights.

We learned that emphasizing effort over innate ability fosters a growth mindset among students,
encouraging them to take risks and engage more actively in their learning. This lesson study reinforced
the importance of creating a supportive atmosphere where feedback is constructive and encourages
collaboration. Overall, the experience highlighted the significance of effort-based feedback in
enhancing student engagement and learning outcomes.

Ethical considerations and relationships

Ethical procedures were followed throughout the study to ensure the privacy, safety, and
voluntary participation of all individuals involved. As the school functions as a research platform,
students and their parents provide informed consent for participation in educational research and the
use of anonymized data at the time of enrolment. This consent covers classroom observations,
participation in studies, and the responsible use of student quotes, including from selected case
students, provided that data remains anonymized.
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In this study, additional care was taken to ensure the anonymity and confidentiality of all student
data. Case students referenced in the report were not named, and any direct quotes were shared in a
way that prevents identification. Student participation in this specific study was voluntary in the sense
that no additional demands were placed on students beyond their usual classroom learning. All data
collected - such as observations of engagement, task performance, and responses to feedback - was
drawn from regular lesson activities that students were already expected to complete as part of the
curriculum. No extra tasks, tests, or interviews were required specifically for research purposes.

Six participating teachers, who are also the authors of the study, voluntarily engaged in the
research and reflection process. This included lesson observations, interviews, and public sharing of
anonymized findings. All data collection and reporting practices complied with the school’s
safeguarding policies and ethical research standards, with a commitment to protecting the well-being
and dignity of all participants.

Making the lesson study findings public

We have already presented our findings on this growth mindset intervention at the World
Association of Lesson Studies 2024 (WALS) conference, allowing us to share insights with an
international audience and gain feedback from global educators. This presentation helped us refine
our approach and gather diverse perspectives, which we will incorporate into our ongoing work.

We plan to share our findings within the school by organizing an open research lesson after
school, allowing colleagues to observe the strategies in action and participate in a follow-up
discussion.

To reach a broader professional audience, we plan to participate in a local «teach-meet» event,
where educators share successful practices. We'll also present our findings in a local professional
development network, offering insights for teachers interested in growth mindset strategies.

Moving forward, in addition to the WALS presentation, we aim to continue publicizing this study
through local networks and professional platforms.

Collaborating with educators from different subject areas offered valuable perspectives and
significantly enriched the lesson study process. While the focal subject was physics, English and history
teachers contributed strategies for building student confidence in verbal expression and peer
dialogue, which proved useful during group work and presentations. The mathematics teacher
supported the development of tasks involving data interpretation and logical reasoning. Working
together allowed us to observe how effort-based feedback and growth mindset principles could be
adapted across disciplines. This cross-subject dialogue not only strengthened the planning and analysis
of the research lessons but also helped teachers see connections between their own subjects and the
approaches used in physics.
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Next steps

We plan to continue focusing on growth mindset interventions but will explore different aspects,
such as using peer feedback to build resilience and self-motivation. This shift will deepen our
understanding of how effort-based feedback influences students’ mindsets and engagement across

various academic and social contexts.
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Appendix 1

Survey Questions (for Students)

Do you believe that effort can improve your learning and skills? (Yes / No / Sometimes)

How often do you receive praise for your effort and progress in class? (Never / Rarely /
Sometimes / Often / Always)

How does receiving feedback on your effort make you feel? (More motivated / No change /
Less motivated)

Have you noticed a change in your confidence when working on difficult tasks? (Yes, WE feel
more confident / No change / WE feel less confident)

Do you think effort-based feedback helps you stay engaged in class? (Yes / No / Not sure)

In group work, do you feel more confident sharing ideas after receiving positive feedback on
your effort? (Yes / No / Sometimes)

Appendix 2

Reflection Questions (for Students)

Can you give an example of when praise for your effort helped you stay motivated?
How has effort-based feedback changed your approach to learning?

What challenges do you still face in staying engaged and confident in class?

How do you feel about your progress compared to the start of this study?

What feedback or support do you think would help you improve even more?

Appendix 3

Lesson Reflective Report (For Teachers)

What do you think went well in the lesson? Why?

What were your objectives? What did you want to teach students? What progress did each
student make? Was the progress optimal?

How helpful was the lesson plan? What did not go according to the plan? Why did it happen?
What changes need to be made to the lesson plan?

If you were to conduct this lesson again, what would you do differently? How would you
implement these changes?

What are your next steps? Were there any unexpected moments?

Which teaching method needs further adjustment to improve each student's performance?

What should we strive to improve next time?
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