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and learning (Hattie, 2016). Teachers could then look for similar opportunities and implement
strategies to capitalize on the opportunity.

The fourth implication is for administrators and other decision makers in the placement
of students, the scheduling of classes and the tracking of students throughout high school. My
research showed there was no significant difference in student struggle and response of teachers,
yet there was a difference in task selection when comparing On-Level to Honors/AP teachers.
This is important for all members of the district because it shows students all received
appropriate opportunities to struggle in productive ways and that teachers are responding to
students in effective ways. 1 also believe this is an important implication for community
members and parents. Community members should feel confident all students are receiving
adequate responses no matter the level of class. Parents should take comfort knowing their
children are being afforded the same opportunities no matter if they are in On-Level or
Honors/AP classes.

The findings did show significant differences in task selection when comparing On-Level
and Honors/AP teachers. Teachers of On-Level courses actually selected higher level tasks
based on cognitive demand. Some of the lowering of expectations might be explained by
Kitchen (2017) which examined a focus group and found teachers felt obligated to pass students
and gave numerous retakes because of minimum failure rates and other unfair expectations from
administration brought about by standardized testing. Teachers, administrators and academic
coaches might need to examine the level of expectations that are set in these higher-level classes.
The task selection differences raise questions about the choice to place students in different class
sections. For example, the district places students with previously higher test scores in Honors

class leaving students with lower scores to be placed in On-Level classes. This decision is based
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on many factors. However, if these two classes have the same standards, is it necessary to
separate students into the different sections?
Implications for Future Research

There are four implications for future research that have come from this study. The first
implication is that there were clear patterns in struggle and responses that lead to the productive
outcomes. What is not known is what happens to the student in the long term when they
experience an unproductive episode of struggle. Future research could specifically examine
these students to find out if it has anything to do with their previous knowledge or their beliefs in
the process. Student performance in previous years might have an impact on their struggle.
Their comfortability with the environment and the relationship with their teacher might be a
factor as well. The backgrounds of each student could add to the understanding about the
importance of student efficacy of struggle.

The second implication for future research would be a more detailed examination of the
questioning strategy. The question of why teachers do what they do through questioning
strategies of open ended vs. close ended could inform the area of response. Teachers seemed to
vary in the comfortability they had with how they used open ended questions. There were times
when open ended questions seemed forced or unnatural. The results of the study showing a clear
difference in directed guidance and probing guidance could be an area for exploration with how
they were impacted by specific questioning methods.

The third implication for future research is as simple as, “why.” If the class level is not a
significant predictor of how teachers respond to students, then what information might we look
at to better understand which teachers are embracing the struggle and why? It would be

interesting to know if there are any significant predictors that might help to identify what
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characteristics teachers have that lead them to embrace and utilize the aspects of productive
struggle. Characteristics such as educational back ground, student to teacher relationships,
teacher beliefs about growth mindset, belief in mastery goals over performance goals and teacher
efficacy of struggle would be important to investigate. As previously noted, in my sample |
found it interesting that while 14 (93%) of the 15 teachers were in their first 15 years of service,
9 (60%) of them had an advanced degree. Future research could use these as variables for
comparison.

The fourth implication for future research is in how opportunities for struggle and
response are created. | think some teachers create opportunities for struggle that are not part of
the task intentions. Teachers take intentional action in how they select tasks, and this is an
important factor in creating opportunities. However, what other ways can teachers create these
opportunities while in the midst of a lesson? 1 believe research could develop or show ways that
individual teachers create opportunities for episodes of productive struggle by how they interact
with students. Students can become more open to episodes of productive struggle when they
become comfortable with ways that teachers promote and facilitate productive struggle. When
students are comfortable without fear of failure, and a teacher has appropriate and intentional
ways of promoting productive struggle, then more opportunities can be presented and properly
facilitated.

Researcher Comments

When 1 first set out to learn more about productive struggle, it was easy to quickly see
how struggle can play a significant contribution to impactful learning (Dweck, 2010; Warshauer,
2014). 1thought teachers would select tasks and engage students in episodes of struggle in

similar ways to Stein (1998) and Warshauer (2014). | was not surprised to find the actions of
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students and teachers fit into these frameworks. | thought all teachers would engage students in
ways that led to more productive outcomes. While each episode did not show this, I was
impressed that overall teachers responded to students in ways that did promote struggle and lead
to productive outcomes. | wanted to learn more about how different teachers respond to students
in episodes of struggle. | thought teachers of Honors/AP classes would provide more
opportunities for struggle and would respond in statistically different ways. | was surprised to
find out they did not, and students were all given the same opportunities. The answers to my
research questions can now contribute to mathematics education literature in the areas of,
productive struggle, teacher response, cognitive demand, growth mindset, and tracking. | plan to
share the overall results of my findings with the department | worked with and the
administration. | think it is important they see what they are doing well and how they might be
able to improve. | plan to reference things like probing guidance and affordance when working
with individual teachers and trying to help them be the best they can be. | hope students, parents,
and community members can now understand the importance of struggle and the power of
teacher response in episodes of struggle.

| reaffirmed my own beliefs that struggle is an important piece of all types of
mathematics teaching and serves a role within all philosophies and styles of teaching. Students
deserve the same opportunities no matter who their teacher is or what level of students are in
their class section. The issue is also addressed by NCTM in their standards and positions.
“Acknowledging and addressing factors that contribute to differential outcomes among groups of
students are critical to ensuring that all students routinely have opportunities to experience high-
quality mathematics instruction, learn challenging mathematics content, and receive the support

necessary to be successful (NCTM, 2019, para. 1).”
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While conducting this research and watching teachers interact with students in the
classroom, | was reminded of the importance of the teacher. | firmly believe we should embrace
ideas like productive struggle and should continue to search for elements of teaching that can
improve the learning process. But while we look for ways to quantify groups of teachers and
organize them into groups of traditionalist methods vs. conceptual methods, bachelor’s degrees
vs. advanced degrees, and new vs. experienced, we must not forget that the individual teacher is
the most important factor in the classroom. A young teacher can provide opportunities in the
same ways a veteran can. An On-Level teacher can embrace productive struggle in the same
way an AP teacher can. Any teacher can create relationships with students, provide an
environment where students can feel free to explore new ideas and persevere in problem solving

without a fear of failure, and in the end make the struggle productive.
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Appendix A
Teacher Consent Form

Title of Research Study: Study #19-132: Teacher and Student Classroom Interaction

Researcher's Contact Information:
Mr. Joel Roth
(814) 221-8916, jroth15@students.kennesaw.edu
Dr. David Glassmeyer
(470) 578-7867, dglassme@kennesaw.edu
You are being invited to take part in a research study conducted by Mr. Joel Roth, the
Instructional Lead Strategist at River Ridge High School and a graduate student at
Kennesaw State University, and Dr. David Glassmeyer, also of Kennesaw State
University. Before you decide to participate as a part of this study, you should read this
form and ask questions if you do not understand.

Description of Project

The goal for this research is to capture normal everyday interactions in their naturally
occurring environment. The purpose is to investigate the role and impact of how
teachers respond to students during a task or instructional lessons. In addition, the
study investigates the outcomes of the interactions to determine the impact the teacher
response has on students with respect to the intended goals of the task or lesson. The
tasks or lessons are the previously developed plans the teacher already has in place.

Teachers will be video recorded during instructional time. The recording will capture
discussions and interactions between the teacher and student. When a student has a
guestion or reaches an impasse, the teacher will naturally respond to the student. The
focus of the research will be on this response of the teacher and the resulting outcome.

Explanation of Procedures

Students will be working on the task or lessons to learn the material. The data
collection process does not interfere with the class work that students normally
complete and participate in as part of their everyday activities. Participants will be
asked to carry on as they would on any other day in class. Again, the goal for this
research is to capture normal everyday interactions in their naturally occurring
environment.

As a participant, | may use the nature of the students question or impasse to determine
a starting point for the followed teacher response. This will help to determine any
patterns or necessary comparisons between teachers and their responses.
Pseudonyms will be used for participants to ensure confidentiality. Participants of this
study allow their interactions with the students to be used for data in this study. I will use
the recording to better understand how classroom discussion about mathematics takes
place. Non-participation will not be part of the research. Video recordings and any
conversation/interaction will not be used for data in this study.
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Time Required
Participants would not be required to spend any time for this study outside of regular
school expectations. Participant interactions will take place during normal classroom
instruction time.

Risks or Discomforts

There are no foreseeable risks outside the normal risks that occur in educational
settings. Your name will not be published and any link to your specific contribution to the
data collected will be minimized. For example, if needed, a pseudonym will take the
place of your real name.

Benefits

This study will benefit students and teachers by providing relevant data and examples of
how teachers respond to students. Students will benefit from a more informed teacher
on educational best practices, and teachers will benefit from a better understanding of
the impact of their responses to students.

Confidentiality

The data for this study will be kept private and confidential to the extent allowed by law.
The participants will be identified only by pseudonyms. The data (codes of interaction)
for this study will be kept in a secure location before being destroyed. When | write up
the results, | will only use pseudonyms. There will be no identifiable data included in the
research results or anywhere else.

Teacher Consent to Participate

| give my consent, ,
to participate in the research project described above. | understand that this
participation is voluntary and that | may withdraw my consent at any time without
penalty. | also understand that | may withdraw my assent at any time without penalty.

Signature of Teacher Date
Joel d. Roth 9/26/2018
Signature of Investigator Date

Research at Kennesaw State University that involves human participants is carried out
under the oversight of an Institutional Review Board. Address questions or problems
regarding these activities to the Institutional Review Board, Kennesaw State University,
1000 Chastain Rd, #0111, Kennesaw, GA 30144-5591, (470) 578-2268.
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Appendix B

Parental Consent Form

Title of Research Study: Study #19-132: Teacher and Student Classroom Interaction

Researcher's Contact Information:
Mr. Joel Roth
(814) 221-8916, jroth15@students.kennesaw.edu
Dr. David Glassmeyer
(470) 578-7867, dglassme@kennesaw.edu

Your child is being invited to take part in a research study conducted by Mr. Joel Roth,
the Instructional Lead Strategist at River Ridge High School and a graduate student at
Kennesaw State University, and Dr. David Glassmeyer, also of Kennesaw State
University. Before you decide to allow your child to participate as a part of this study,
you should read this form and ask questions if you do not understand.

Description of Project

The goal for this research is to capture normal everyday interactions in their naturally
occurring environment. The purpose is to investigate the role and impact of how
teachers respond to students during a task or instructional lessons. In addition, the
study investigates the outcomes of the interactions to determine the impact the teacher
response has on students with respect to the intended goals of the task or lesson. The
tasks or lessons are the previously developed plans the teacher already has in place.

Teachers will be video recorded during instructional time. The recording will capture
discussions and interactions between the teacher and student. When a student has a
guestion or reaches an impasse, the teacher will naturally respond to the student. The
focus of the research will be on this response of the teacher and the resulting outcome.

Explanation of Procedures

Students will be working on the task or lessons to learn the material. The data
collection process does not interfere with the class work that students normally
complete and participate in as part of their everyday activities. Participants will be
asked to carry on as they would on any other day in class. Again, the goal for this
research is to capture normal everyday interactions in their naturally occurring
environment.

As a participant, | may use the nature of the students question or impasse to determine
a starting point for the followed teacher response. This will help to determine any
patterns or necessary comparisons between teachers and their responses.
Pseudonyms will be used for participants to ensure confidentiality. Participants of this
study allow their interactions with the teacher to be used for data in this study. I will use
the recording to better understand how classroom discussion about mathematics takes
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place. Students who do not participate in the study will still have the same learning
opportunities as participants. Non-participation will not be part of the research. Video
recordings and any conversation/interaction will not be used for data in this study.
Time Required

Participants would not be required to spend any time for this study outside of regular
school expectations. Participant interactions will take place during normal classroom
instruction time.

Risks or Discomforts

There are no foreseeable risks outside the normal risks that occur in educational
settings. Your students’ name will not be published and any link to your students’
specific contribution to the data collected will be minimized. For example, if needed, a
pseudonym will take the place of your real name.

Benefits

This study will benefit students and teachers by providing relevant data and examples of
how teachers respond to students. Students will benefit from a more informed teacher
on educational best practices, and teachers will benefit from a better understanding of
the impact of their responses to students.

Confidentiality

The data for this study will be kept private and confidential to the extent allowed by law.
The participants will be identified only by pseudonyms. The data (codes of interaction)
for this study will be kept in a secure location before being destroyed. When | write up
the results, | will only use pseudonyms. There will be no identifiable data included in the
research results or anywhere else.

Parental Consent to Participate

| give my consent for my child, ,
to participate in the research project described above. | understand that this
participation is voluntary and that | may withdraw my consent at any time without
penalty. | also understand that my child may withdraw his/her assent at any time
without penalty.

Signature of Parent or Authorized Representative Date
Joel . Roth 9/26/2018
Signature of Investigator Date

Research at Kennesaw State University that involves human participants is carried out
under the oversight of an Institutional Review Board. Address questions or problems
regarding these activities to the Institutional Review Board, Kennesaw State University,
1000 Chastain Rd, #0111, Kennesaw, GA 30144-5591, (470) 578-2268.
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Appendix C
Research Study Assent Form (Students)

Study Title: Study #19-132: Teacher and Student Classroom Interaction

Researchers: Joel Roth jroth15@students.kennesaw.edu

My name is Mr. Joel Roth, and | am working with Dr. Glassmeyer on a dissertation study for
your Mathematics class. | am the Instructional Lead Strategist at River Ridge High School and
a student at Kennesaw State University and would like to invite you to take part in a research
study. Your parent(s) know we are talking with you about the study, but it is up to you to decide
if you want to be in the study. This form will tell you about the study to help you decide whether
or not you want to take part in it.

Why is this study being done?

The purpose of the study is to help me learn about how your teacher responds to you when you
have a question about math or are unsure how to do something. | also want to learn about the
types of questions you have during the activities you regularly do in class.

You are being asked to take part because | want to learn how your teacher responds to your
guestions, so they can better respond in ways that will help you learn. As part of the math
classes, you will be asked to participate in class the same way you would if | were not doing my
study. In addition, I will be video recording the lesson to be able to analyze the interactions
between you and your teacher.

What am | being asked to do?

- Allow me to place a camera in the back of the room to capture interactions between you
and your teacher
- Allow me to gather data from the interactions between you and your teacher

If you don’t want to participate in the study, we will not use your interactions with the teacher or
collect data on what you say. In addition, the recording of your interactions will not be included
in the study. You may end participation in the study at any time without any penalization
whatsoever. If you wish to see a copy of the results, we can share them with you.

What are the benefits to me for taking part in the study?

- You might be able to see how the question you have about the math gets a different
response from your teacher
- You might help us determine whether different teacher responses help students learn in
different ways
Are there any risks to me if | am in this study?

There are no foreseeable risks outside the normal risks that occur in educational settings. Your
name will not be published and any link to your specific contribution to the data collected will be
minimized. For example, a pseudonym will take the place of your real name.
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Will my information be kept private?

The data for this study will be kept private and confidential to the extent allowed by law. The
participants will be identified only by pseudonyms. The data (recordings and codes) for this
study will be kept in a secure location before being destroyed three years after the study has
ended. Pseudonyms will be used in write-ups, publications, and presentations. There will be no
identifiable data included in our research results or anywhere else.

Are there any costs or payments for being in this study?

There will be no costs to you for taking part in this study. You will not receive money or other
payments as compensation for taking part in this study.

What are my rights as a research study volunteer?

Your participation in this research study is completely voluntary. You do not have to be a part of
this study if you don’t want. There will be no penalty to you if you choose not to take part and no
one will be upset or angry at you. You may choose not to answer any questions you don’t want

to answer, and you can change your mind and not be in the study at any time.

Who can I talk to if | have questions?

If you have questions at any time, you can ask the researchers and you can talk to your parent
about the study. | will give you a copy of this form to keep. If you want to ask me or my
supervising professor questions about the study, call or email Mr. Joel Roth at
jrothl5@students.kennesaw.edu or (814) 221-8916 or Dr. David Glassmeyer at
dglassme@kennesaw.edu or (470) 578-7867.

The Kennesaw State University Institutional Review Board has reviewed this study to make sure
that the rights and safety of people who take part in the study are protected. If you have
guestions about your rights in the study, or you are unhappy about something that happens to
you in the study, you can contact them at (678) 797-2268 or irb@kennesaw.edu.

What does my signature on this consent form mean?
Your signature on this form means that:

You understand the information given to you in this form

You have been able to ask the researcher questions and state any concerns

The researcher has answered your questions and concerns

You believe you understand the research study and the