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ABSTRACT

CASSONDRA YVONNE ZIELINSKI
TEACHER FEEDBACK: CONNECTING THE CHARACTERISTICS OF THE
SELF-REGULATED LEARNER
Under the Direction of Jeffrey S. Hall, Ed.D.

This study addresses the problem of traditional and minimal teacher feedback and

the connection feedback has in helping to maintain a self-regulated learner characteristic

during Zimmerman’s self-regulated learning phases. The purpose of this qualitative

study was to explain how mathematics teachers at a suburban high school in Georgia

understand the differences in feedback delivery and how those differences affect a self-

regulated learning characteristic. An embedded case study design was used to understand

how teachers define feedback, define a self-regulated learner, and utilize traditional and

minimal feedback in order to maintain student learning in a self-regulated state. The case

for this research was a group of five teachers who are a representative sample in a high

school setting. Results were triangulated in the case study by collected data from

multiple sources, which included audiotaping and transcriptions of interviews, observing

teachers during instruction, and analyzing transcripts for accuracy by participants.

Utilization of the behavior, informational processing, constructive, and social cognitive

perspective served as a framework to which the analyzing of data were considered. The

analysis of the findings resulted in a deep understanding of how teachers define feedback,

define a self-regulated learner characteristic, define the delivery of feedback, and view

the connectivity of feedback to self-regulated learning characteristics. Through

Zimmerman’s ten self-regulated learning characteristics, study results revealed eighteen

xiii



teacher characteristics of a self-regulated learner through feedback. Three implications 

came out of the study. The first implication was promoting student self-awareness. The 

second implication was utilizing feedback to engage in meaningful discussions. The final 

implication was to understand that not all self-regulated learners are the same. 

Suggestions for future research include seeing if teacher feedback could pattem-match 

self-regulated characteristics when technology was the driving tool in the classroom 

instead o f the teacher; developing an assessment that could identify a characteristic 

before a teacher provided the student feedback; and familiarizing a teacher about the 

characteristics before providing feedback in order for the teacher to determine if the 

feedback matches the characteristic they perceived happened.

xiv



15

CHAPTER 1 

INTRODUCTION TO THE STUDY

In the United States, educators have to balance student-learning methods with 

standardized testing measures. Students need to regulate their own learning and 

becoming questioners in the classroom (Banchi & Bell, 2008; Brooks & Brooks, 2001; 

Zimmerman, 2002). Teachers, through traditional feedback, provide students with the 

content knowledge they need to be successful on standardized tests (Nichols, Glass, & 

Berliner, 2012; Randhawa & Fu, 1973). The combination of traditional teacher feedback 

and student self-regulatory learning goes against the Common Core State Standards 

Initiative (CCSSI) and the National Council of Teachers of Mathematics (NCTM) 

Principles and Standards for School Mathematics (CCSSI, 2015; NCTM, 2000). The 

CCSSI standards state that a student will be able to

• enter into a mathematical problem through varied entry points and begin to 

make conjectures towards a goal;

•  be an abstract thinker and reason quantitatively ;

• create arguments and question others;

• model problem-solving by using real-world examples;

• use tools and be precise in the delivery of information; and

• see mathematical patterns and use them to provide evidence of learning 

(CCSSI, 2015).
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The NCTM standards state that students will be able to

• learn mathematics broadly and deeply;

• become autonomous, be able to collaborate, and reflect;

• learn sophisticated problem-solving techniques;

• visualize, describe, analyze, and model mathematics;

• justify their claims, prove conjectures, and reason ideas;

• use evidence to support their claims; and

• must be able to adapt (NCTM, 2000).

The first CCSSI standard, CCSS.MATH.PRACTICE.MP1, coincides with the 

National Council of Teachers of Mathematics (NCTM) Principles and Standards for 

School Mathematics. This standard specifies that students must be able to persevere in 

problem solving by making sense of problems (Boaler, 2008; CCSSI, 2015, para. 2; 

Dewey, 1910). As the standard is written, students must utilize critical thinking skills, 

produce conjectures, create and find multiple entry points into problems of practice, and 

use solution evaluation (CCSSI, 2015, para. 2; Ek & Macintyre-Latta, 2013, Ertmer & 

Newby, 1993). Furthermore, by utilizing multiple entry points, students are able to 

evaluate their possible solutions and thus, be able to change their methodology in 

reaching the end goal when needed (Boaler, 2008; CCSSI, 2015, para. 2; Lockhart, 

2009). Therefore, students must be given the opportunity to create their own thinking, 

analyze their own ideas, and self-regulate their own learning by changing methodology 

when needed (Banchi & Bell, 2008; Boaler, 2008; Cleary & Zimmerman, 2004).

In CCSSI standard three, CCSS.ATH.PRACTICE.MP3, students are expected to 

construct arguments and be able to reason with others who are not in agreement with
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their own line of thinking (CCSSI, 2015, para. 4; Lockhart, 2009; Marzano, 2004). 

Students take ownership of their learning by arguing their position. Because students are 

able to question, they are able to inductively reason the correct path by analyzing the 

responses of others (CCSSI, 2015, para. 4; Jensen, 2008; Lam, 2004). Thus, the students 

have the ability to find the quickest path to their own learning goal (Sousa, 2012; Stolp, 

2005).

In CCSSI standard four, CCSS.MATH.PRACTICE.MP4, students will model 

their learning structures through the utilization of life, society, and workplace experiences 

(Becker & Park, 2011; Brooks & Brooks, 2001; CCSSI, 2015, para. 5; Di Lisi, McMillin, 

& Virostek, 2011). Students have to be able to make assumptions and model learning 

through graphic displays (Boaler, 2008; Lockhart, 2009; Stolp, 2005). Furthermore, 

students are able to identify quantities for reasonableness, make adjustments through 

interpretation of results, and improve the model, if necessary (Banchi & Bell, 2008; 

CCSSI, 2015, para. 5; Starkman, 2007).

Students need to be problem solvers and critical thinkers. Traditional teacher 

feedback needs to be mindful and purposeful to allow students to be self-regulated 

learners (Emanuelsson & Sahlstrom, 2008; Randhawa & Fu, 1973). Clearly, the 

standards as presented, require students to be self-directing and ask teachers to be 

facilitators in leading students to self-regulatory practices (Schunk, 2001; Starkman,

2007; Zimmerman, 1989). Therefore, traditional teacher feedback will hamper the self- 

regulation processes needed to satisfy the CCSSI and the NCTM Process Standards, if 

given without purpose and mindfulness, especially catering to the content emulsion based
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in standardized testing (Boaler, 2008; BoufFard-Bouchard, Parent, & Larivee, 1991; 

Brooks & Brooks, 2001).

Despite teachers understanding the need to teach critical thinking skills and 

methods that foster this way of student learning, the pressure from administrators to show 

high results on standardized tests are often overwhelming and teachers fall back into 

providing students with direct answers, instead of exploratory questions or traditional 

feedback (Bybee, 2010; Cleary & Zimmerman, 2004; Marzano, 2004; Sanders, 2009). 

Student test scores determine teacher evaluation and teacher effectiveness of classroom 

teaching (Marshall & Weinstein, 1984; Mentzer & Becker, 2009; Nichols et al., 2012). 

Therefore, teachers will direct student learning down a better, and often, quicker pathway 

through the eyes of the instructor but not necessarily for what is best for the self

regulated student. Because student test scores provide added pressure in determining 

feedback to students, teachers look to the student question as a means to interject directed 

feedback for the student to follow—instead of allowing the student to follow their own 

pathway (Nichols et al., 2012; Perry, 1998; Popham, 2010; Schunk, 1983, 2012).

When teachers provide traditional feedback and concise explanations, students 

typically will experience success on standardized tests (Nichols et al., 2012; Randhawa & 

Fu, 1973; Tyler, 1984). However, the student learning is short lived and will be used for 

the assessment (Sousa, 2012; Sprenger, 1999; Wolfe, 2001). Theorists criticize this 

method of traditional teacher feedback as detrimental to the overall growth of self

regulated learning because the retention of material is consistently in the short term and is 

not practiced or learned through student experience (Gagne, 1984; House, 2002; Lam, 

2004; Lou, Shih, Diez, & Tseng, 2011). Furthermore, Brooks and Brooks (2001) noted
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that student success on standardized tests was the same when teachers drove the learning 

by traditional feedback as compared to the students learning through exploration and self- 

regulatory practices.

Zimmerman’s (1998) self-regulating learning theory blends the CCSSI and 

NCTM Standards into actionable student learning. Students go through three phases that 

require critical thinking to discover mathematics by questioning, goal setting, being 

persistent, and reflecting on the process (Zimmerman, 1998, 2000,2002). The first phase 

requires student forethought. The student will think about a task and prepare a plan for it 

(Zimmerman, 1989,1995,2002). The second phase is volition control. In this phase, the 

student is deep into learning about the task and enacting their ideas to accomplish the task 

(Zimmerman, 1989, 1995, 2002). In the last phase, the students will self-reflect and 

adapt to any processes they created (Zimmerman, 1989, 1995,2002).

Within those phases, students exhibit ten distinct characteristics that teachers must 

acknowledge at the conceptual level of understanding to determine what a self-regulated 

learner is and how we offer feedback to them. Teachers often use “get to know you” first 

day knowledge breakers where students are required to fill out background knowledge. 

Teachers use this knowledge to begin to formulate the image of the student as a learner in 

their classroom. However, does the teacher truly know who the student is at the 

metacognition level? By understanding the characteristics, teachers can blend feedback 

as they relate to student questioning to exemplify these demanding critical thinking 

standards (Bybee, 2010; Sanders, 2009).

Student engagement in mathematics is defined by the United States Department 

of Education (2014) and the Georgia Department of Education (2014) that includes (a)
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integrating curriculum, (b) problem-based learning, (c) problem solving to explore, (d) 

projects of discovery, and (e) student-centered instruction. In order to blend student 

engagement in a mathematics curriculum with student self-regulated learning through 

teacher feedback, teachers should provide feedback only when needed especially with 

challenging topics of interest where problem-solving skills are required (Bybee, 2010).

Conceptual Framework

The conceptual framework for this case study is minimal teacher feedback and 

how the use of it combined with the understanding of self-regulated learner 

characteristics can lead to student self-regulation in a high-school mathematics classroom 

(Zimmerman, 2002). Minimal teacher feedback is the reduction of traditional feedback 

that a teacher provides students after a student asks the teacher a content question during 

self-regulatory phases. This reduction limits teacher influence on student thinking.

There are many ways that teacher feedback can be viewed and given to students 

just as there are many ways that students can learn (Boaler, 2008; Schunk, 2012). 

However, the teacher determines the quality and quantity of appropriate feedback at the 

critical moment a student is going through phases of self-regulated learning (Boaler, 

2008). In addition, the teacher can provide detailed pathways that enhance the thought 

process of the learner when acknowledging individual characteristics that enable students 

to continue to be self-regulated learners as they progress through the self-regulatory 

phases in Zimmerman’s model (Zimmerman, 2002). The students, with direction, can 

continue the thought processes on their own with minimal teacher feedback. In doing so, 

the focus is off the teacher, which would hamper, stop, or change student thinking,
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benefiting the teacher instead of the student (Bandura, 1993; Boaler, 2008; Sagotsky, 

Patterson, & Lepper, 1978).

Teacher feedback must (a) allow students personal experiences and prior 

knowledge to initiate the initial planning phase; (b) encourage students to critically think 

about their own methods of reaching goals; (c) allow students to gather information that 

promotes, not hinders, metacognition; and (d) allow students to discover efficient 

methodology to attain solutions (Banchi & Bell, 2008; Bandura, 1993; Becker & Park, 

2011; Brooks & Brooks, 2001; CCSSI, 2015; Fensham, 2004; GDOE, 2014; Jensen,

2008; Pintrich, 2000; STEM Georgia, 2012; Zimmerman, 2002).

These four, Science, Technology, Engineering, and Science (STEM)-model 

characteristics, represent the overall components found within a self-regulated learner. 

Proficient use of teacher feedback within STEM-model curricula can account for 

transition into a self-regulated learner. Therefore, the use of this framework provides 

student-centered decisions with minimal teacher feedback interaction during the 

crossover phases of self-regulated learning theory (Winne & Hadwin, 2008; Zhou, 2013; 

Zimmerman & Schunk, 2007).

Theoretical Framework 

The theoretical framework for this study is a social cognitivist constructivist 

perspective with the underpinnings of behavioral and information processing perspectives 

(Bandura & Jourden, 1991; Schunk, 2012; Zimmerman & Schunk, 2001,2007). 

Originally derived through an adult’s ability to develop self-control, self-regulation can 

also be expressed through students’ academic learning and personal achievement in 

setting and attaining goals (Jensen, 2008; Mace & West, 1986; Zimmerman & Schunk,
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2001). The view of education has since changed from teacher-led discussion and 

traditional feedback through explanatory processes, to discussions where students are 

expected and required to think on their own (Freire, 1970/2012; Rohwer, 1984). Students 

need to be critical thinkers and discover mathematics in four ways through questioning, 

goal setting, being persistent, and reflecting on the process (Dewey, 1910; Marzano, 

2004). These four perspectives are essential to understand the complexity of student 

learning and compose the emotions, the connective concepts, and metacognition 

tendencies that a student will experience (Brooks & Brooks, 2001; Bybee, 2010; Jensen, 

2008).

Behavioral Perspective as an Influence to Social Cognitive Theory

In order to understand how students learn on their own accord, it is important to 

draw upon the crossover from the theory of behaviorism to social cognitive theory from 

Bandura (1993). His perspective states that students have to decide what they want to do 

compared to what they have to do (Bandura, 1993; Bandura, Barabaranellie, Caprara, & 

Pastorelli, 2001). The student gathers this information and then decides whether the 

learning of the material is the desired response for the teacher who is advising the 

behavior that warrants the best learning (Schunk, 2012). A teacher must be careful to not 

force the student in self-regulated learning through fear of punishment (Bandura, 1993). 

Self-regulated learning should occur because the teacher allowed the student to gain 

reinforcement through discovery of their learning (Schunk, 2001).

Information Processing Perspective

In order to understand how students process information and the length of time it 

takes to move through the self-regulation phases, it is important to draw upon the works
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of Sousa (2012) and Marzano (2004). Researchers contend that educators need to 

maintain a balance of auditory and verbal queues, visual stimuli, and processes to 

develop decision-making (Hebb, 1947/2002; Sprenger, 1999; Wolfe, 2001). 

Metacognition is the process where a person thinks about their own thinking in order to 

draw conclusions (Marzano, 2004; Mezirow, 1997; Sprenger, 2010). Metacognition is 

the staple that reins in and processes conscious decisions, solves problems, and generates 

collaborative thoughts (Marzano, 2004; Mezirow, 1997; Sprenger, 2010). A self

regulated learner uses metacognition to deliver perceptions and experiences that help to 

comprehend and make sense of his or her surroundings and environment (Sousa, 2012). 

Constructivist Perspective

In order to understand how students will analyze and conceptualize their own 

knowledge without using teacher driven decisions and feedback, it is important to draw 

upon the works of Brooks and Brooks (2001). Brooks and Brooks (2001) used terms 

such as “ .. .‘classify,’ ‘analyze,’ ‘predict,’ and ‘create’” (p. 152). A constructivist 

educator encourages students to lead classroom discussions, formulate questions, 

construct relationships between content, and reformulate original thoughts based upon the 

connections made within the classroom (Banchi & Bell, 2008; Brooks & Brooks, 2001; 

Ertmer & Newby, 1993). Student learning does not have to be one-dimensional—instead 

learning is multi-dimensional, possessing multiple entry points that begin with the basics 

(Wang, 2012).

Social Cognitive Perspective

In order to understand how students will create their own learning, it is important 

to draw upon the works of Bandura (1993), Schunk (2012), and Jensen (2008). As
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students learn, they are continually gathering information from external sources, 

analyzing them, and then re-using them later. This process is cognition (Bandura, 1993; 

Jensen, 2008; Schunk, 2012). Social cognition connects cognitive processes with the 

social environment through human interaction, observation, beliefs, and attitudes 

(Bandura, 1993; Bandura & Jourden, 1991; Schunk, 2012). Therefore, how students 

gather information is more important and deserves greater understanding by educators 

(Sousa, 2012; Sprenger, 2010).

The more input an educator gives a student, the greater the chance the student will 

respond as the educator will and not how they would prefer to learn the material 

(Emanuelsson & Sahlstrom, 2008). Students must have the ability to set their own goals, 

pace their learning, question those tasks that make them struggle, and plan to reflect on 

their own best practice (Wilkinson, 2001). In an effort to ease the strain during problem 

solving, the student will seek new ways to ease the discomfort and become motivated to 

avoid the feeling later (Festinger, 1957; Zimmerman, 1990a, 1990b; Zimmerman, & 

Martinez-Pons, 1988). Thus, the student goes through volition and self-reflection, which 

are two key phases of self-regulated learning (Zimmerman, 2002).

Statement of the Problem

The problem of this case study is minimal teacher feedback and how the use of it 

combined with the understanding of self-regulated learner characteristics can lead to 

student self-regulation in a high-school mathematics classroom (Zimmerman, 2002). 

Minimal feedback is the reduction of words and phrases meant to assist self-regulated 

learning to occur. There are many ways that teacher feedback can be viewed and given 

to students just as there are many ways that students can learn because of it (Boaler,
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2008; Schunk, 2012). However, understanding the characteristics of a self-regulated 

learner can help determine the direction of appropriate teacher feedback at the critical 

moment a student is going through the three phases of the self-regulated learning model 

(Zimmerman, 2002).

Current research connects self-regulated learning to adult students, either in the 

workplace or in collegiate courses. The research also connects feedback that is given in a 

professional maimer. The research is lacking the connection of teacher feedback to self

regulated learning characteristics of high-school aged students in a mathematics specific 

classroom. STEM curriculum demands students to be self-regulated thinkers and 

teachers to foster and facilitate student learning.

In the environment of high stakes testing, teachers of mathematics rely heavily on 

direct traditional feedback to strengthen student knowledge in preparation for 

standardized testing. The student learning becomes influenced by teacher actions, 

phrases, and beliefs (Black & William, 1998; Ward & Lee, 2004). Students will 

complete mathematical-based problems based upon guided direction. Therefore, the 

process of thinking and making their own valued connections is lost (Schunk, 2012; 

Starkman, 2007). By not understanding the characteristics of a self-regulated learner, the 

teacher begins to manipulate student self-regulated learning.

Since the teacher cannot provide meaningful and purposeful feedback that allows 

the student to construct their own knowledge, the students will not be able to adapt, 

facilitate, and overcome challenges they will encounter outside of the classroom walls 

unless they have a sense of support (Becker & Park, 2011; Schunk, 2012). When 

teachers focus on the characteristics of a self-regulated learner, they are able to assist
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students to focus and foster adaptive reasoning, engaged learning, modeling new 

techniques, and the ability to set and reach goals (Bybee, 2010; CCSSI, 2015; NCTM, 

2000). Thus, providing students the needed time and space to self-regulate their learning 

even when a teacher is providing traditional feedback.

Purpose of the Study 

The purpose of this study was to ascertain information regarding minimal teacher 

feedback combined with the characteristics of a self-regulated learner during the 

intersection with Zimmerman’s self-regulated learning phases. Through the eyes of 

teachers, this study sought to understand how teacher feedback and self-regulated 

characteristics enable students to become self-regulated learners. Teachers need to 

become better observers of student learning characteristics and helping foster self

regulated learning practices through minimal feedback. Students are able to move with 

direction and can continue thought processes on their own. Teachers who provide 

minimal feedback that does not hamper, stop, or change student thinking, will cultivate 

student-learning practices within the self-regulated learning model (Boaler, 2008; 

Sagotsky et al., 1978). This perspective can help to inform teachers how their input 

during student questioning can influence student learning at the root of learner 

characteristics.

Research Questions 

By conducting a qualitative case study, I expect the verbal data, observation 

notes, and interviews to exemplify the importance of minimal teacher feedback that 

connects self-regulated learner characteristics for students to continue self-regulatory 

practices (Boaler, 2008; Schunk, 1990). The research question that guided this study
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was: How do teachers view the effects of traditional versus minimal feedback on student 

self-regulation? This central question generated the following subquestions related to 

Zimmerman’s student self-regulating characteristics (see Figure 1):

1. How did teachers describe the motivation characteristic of self-regulated learners?

2. How did teachers describe the interaction characteristic of self-regulated learners?

3. How did teachers describe the goal-setting characteristic of self-regulated 

learners?

4. How did teachers describe the self-monitoring characteristic of self-regulated 

learners?

5. How did teachers describe the self-instruction characteristic of self-regulated 

learners?

6. How did teachers describe the self-reinforcement characteristic of self-regulated 

learners?

7. How did teachers describe the time management characteristic of self-regulated 

learners?

8. How did teachers describe the self-evaluation characteristic of self-regulated 

learners?

9. How did teachers describe the organization of work and the environment 

characteristic of self-regulated learners?
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Figure 1. Zimmerman phases with the ten characteristics inserted.

Limitations

Based on the research, I chose to use the characteristics of a self-regulated learner 

because it seemed to provide teachers concrete examples on how to integrate minimal 

feedback and offer students with greater opportunities to monitor their learning using 

self-regulation practices. This process also provides teachers with a greater opportunity 

to maintain student self-regulatory phases during minimal teacher feedback. Because 

teacher feedback happens in all school settings, but defining the exact characteristics of a 

self-regulated learner does not unless a common definition exists on the campus, the 

model may not show transferability in all school settings. Because students are in ninth 

through twelfth grade, transferability may not be suitable for those students in lower 

grade settings due to the level of cognitive processes as they pertain to student age.

Novelty is another potential limitation to the study, both on the teacher and 

student reaction to the changing environment. Shadish, Cook, and Campbell (2002) 

contend that teacher participation using minimal feedback may be seen as an innovative 

technique in the classroom which can breed “ excitement”, “energy”, and “enthusiasm” to 

want to succeed at more meaningful feedback because the student response does not yield
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similar excitement (p. 79). Student participation may not breed this same excitement 

especially if the teacher has been utilizing minimal feedback without a conceptual 

understanding of defined characteristics that foster student self-regulated learning.

Finally, since I conducted research from within my own department with teachers 

I supervise, I may perceive the teacher feedback differently and more strictly than I 

would for teachers for whom I do not supervise. Consequently, teachers may alter their 

delivery of feedback, and interview answers, based upon my role as a department chair. 

The teachers may feel compelled to answer the interview questions in a manner that 

would reflect professional judgment rather than personal feeling.

Significance

The results of my study should show that minimal teacher feedback combined 

with the conceptual knowledge of self-regulated characteristics ensures that students will 

maintain self-regulated learning practices. My study should provide further research into 

the minimal feedback delivery that helps to connect the characteristics of the self

regulated learner in order to maintain a high level of critical thinking, allow students to 

derive their own learning, allow students to continue to use questioning, and allow 

students to model self-regulating behaviors. In addition, although current research 

provides a backdrop that connects problem solving to student self-regulated learning, 

very little research connects the moment of minimal teacher feedback with conceptual 

understanding of self-regulated characteristics and the continuance of student self

regulated learning through student questioning. Therefore, gaining the knowledge of how 

to ensure students become self-regulated learners through characteristics by use of
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minimal teacher feedback would benefit teachers who wish to implement problem

solving strategies in the classroom.

Assumptions

The following is the list of assumptions held by the researcher

• teachers will answer content questions from the students;

• teachers who deliver minimal feedback will successfully have students work

as critical thinkers;

• collecting qualitative data through observation and interview will be more 

valid than speaking to the students;

•  teachers will provide more minimal feedback that makes students conduct 

more self-regulatory practices;

• teachers will adhere to the minimal feedback prompts;

• teachers will be able to make students persist with problem-solving despite

minimal teacher feedback;

• teachers will maintain the connection between self-regulatory characteristics 

and minimal teacher feedback to enhance student self-regulation;

• teachers will maintain their unit schedule so data can be collected at the 

proper times during the benchmark and intervention phases of the study; and

• the classroom environment will be conducive to learning.

Design Controls

The use of a representative single-case embedded case study design methodology 

assists me in how teachers view the feedback they give to their students and how they 

define the self-regulating characteristics a student must possess in order to be a self
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regulated learner (Yin, 2014). The process I used to connect teacher feedback with self

regulated learner characteristics is called pattern matching. In order to observe these 

sequences, I asked “what” and “how” questions. Questions that require an observational 

and discussion-based approach are best reported using a qualitative measure. I chose to 

align this case study with Yin’s (2014) research design and methods to construct a case 

study because the process is theoretically supported and explained step-by-step, making it 

practical to comprehend.

The hypothesis was that the use of minimal teacher feedback assisted teachers in 

maintaining strong self-regulated learning characteristics completing problem-solving 

tasks. Participants received the same intervention during the same cycle of course 

content. I observed minimal teacher feedback two times during the semester. The 

participants were each interviewed once and participated in one focus group discussion. 

Teacher participants were given each transcribed session and were allowed to discuss 

concerns or changes. Courses were selected based upon mathematical curriculum 

content. Teacher participants were randomly selected based upon the course they taught 

ensuring all grade levels, and student types were represented. Data were collected for 

one unit of Advanced Placement Calculus AB, one unit of Talent and Gifted Accelerated 

Pre-Calculus, one unit of Georgia Standards of Excellence (GSE) Algebra 1, one unit of 

Advanced Placement Statistics, and one unit of GSE Algebra 2.

Observational data were measured by the teachers ability to maintain the minimal 

teacher feedback protocol provided to students. Teachers were observed and a tally- 

designed tool was utilized to determine which feedback phase was yielding the most 

successful implementation and environmental change (see Appendix D). The observable
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measure was teacher ability to connect minimal feedback processes to student self- 

regulatory characteristics during self-regulation processes. Teachers were interviewed 

individually to learn their conceptual understanding of self-regulatory characteristics, 

self-regulatory learning phases, and a common definition of a self-regulated learner.

Definition of Key Terms

The following are important terms that relate to self-regulated learning, 

characteristics of a self-regulated learner, and to teacher feedback. These terms help to 

guide, design, and test the research questions.

Behaviorism is defined as students having to decide what they want to do 

compared to what they have to do based upon a response to an environmental stimulus 

(Bandura, 1993; Bandura et al., 2001). The environmental stimulus can affect student 

self-efficacy. Self-efficacy is a strong component in self-regulated learning.

Cognition is defined as the process of acquiring knowledge, continually gathering 

information from external sources, analyzing them, and then re-using them at a later date 

(Bandura, 1993; Jensen, 2008; Schunk, 2012).

Constructivism is a theory that assumes knowledge is acquired through active 

processes, not mechanical, in which learning occurs through the learners’ ability to build 

constructs independent of learner environment and outside factors (Fosnot & Perry, 2005; 

Jensen, 2008; Liu & Matthews, 2005; Marzano, 2004).

Critical Thinking is defined as the process to discover mathematical 

understandings by questioning, goal setting, being persistent, and reflecting on the 

process (Boaler, 2008; Marzano, 2004; Stolp, 2005).
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Information Processing is defined as a balance of auditory and verbal queues, 

visual stimuli, and processes to develop decision-making through a sequence and 

execution of cognitive events (Hebb, 1947/2002; Sprenger, 1999; Wolfe, 2001).

Minimal Teacher Feedback is defined as the reduction of traditional feedback that 

a teacher provides students after a student asks the teacher a content question during self- 

regulatory phases. This type of feedback, given by the teacher, provides the student with 

either a correct or incorrect response to a question but does not allow for explanation of 

why or asks students to explain in more detail (Thurlings, Vermeulen, Bastiaens, & 

Stijnen, 2013).

Problem-Solving Strategies is defined as collaborative ideas where each 

individual student has a voice that resonates from their own points of view (Pintrich,

2000), thus proactively seeking learning outcomes (Freire, 1970/2012; Zimmerman,

1989,1990a, 1990b, 1998).

Self-Regulated Learning (SRL) is defined as the process by which a learner will 

use "self-generated thoughts, feelings, and actions for attaining academic goals" 

(Zimmerman, 1998, p. 73).

Self-Regulated Learning Characteristics is defined as the ten characteristics that 

teachers must understand at the conceptual level in order to promote the functionality of 

student self-regulated learning (Zimmerman, 1998).

Social Cognitivism is defined as the demonstration of what was learned, separated 

from the behavior of how it was learned by allowing emotions to help or hinder the 

learning process (Bandura et al., 2001). In essence, the knowledge acquired can be
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directly related by the social interaction of the observations of another (Bandura et al.,

2001).

Traditional Teacher Feedback is defined as the amount and type of feedback that 

a teacher provides students after any student asks the teacher content questions or 

comments whether it is before, during, or after self-regulatory phases. By amount, the 

teacher will provide enough information to answer a student question or provide more 

information than a student needs, resulting in a student being removed from self- 

regulatory characteristics. The type of feedback can be in the form of written, verbal, or 

non-verbal communication.

Summary

The use o f standardized testing has resulted in teacher-led discussions that slow, 

and in some cases, stop students from becoming self-regulated learners in the classroom 

(Emanuelsson & Sahlstrom, 2008). Teachers need to have the confidence in providing 

meaningful and thoughtful feedback during student interaction, specifically during self- 

regulatory phases. The research says that minimal feedback, coupled with the conceptual 

knowledge of self-regulatory characteristics, given at precise moments, students will not 

only become better questioners and critical thinkers, they will also be allowed to stay in 

the self-regulation learning phases and construct their own knowledge and pathway 

experiences (Ek & Macintyre-Latta, 2013; Fereira & Turdel, 2012).

The purpose of this case study is to help teachers become better observers of 

student learning characteristics and helping foster self-regulated learning practices 

through minimal feedback. In doing so, students can move with direction to continue 

thought processes on their own. Teachers, who provide minimal feedback that impact
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student thinking, will cultivate student-learning practices within the self-regulated 

learning model (Boaler, 2008; Sagotsky et al., 1978). This perspective can help to inform 

teachers how their input during student questioning can ultimately affect student-learning 

autonomy.

Chapter 2 provides the search criteria for the review of the literature found in the 

areas of self-regulated learning, self-regulating learning models, and teacher feedback 

during phase intersections. Chapter 3 presents the methodology of the study. Chapter 4 

presents the study results. Chapter 5 is the discussion of the results of the study and their 

alignment to the literature review.
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CHAPTER 2 

REVIEW OF LITERATURE 

This literature review begins with the idea that students of the 21st century lack 

opportunities to engage in critical thinking skills. The National Council of Teachers of 

Mathematics (NCTM) believes that such skills are necessary in a self-regulatory 

classroom setting and for students to become life-long learners (NCTM, 2000). In 

addition to NCTM’s recommendation, the Common Core State Standards Initiative 

(CCSSI) addressed the concept of critical thinking alongside mathematical reasoning by 

integrating eight mathematical processes that frame a mathematics classroom for student 

success (CCSSI, 2015). Despite the national drive toward requiring critical thinking in a 

mathematics classroom, and the acceptance of these initiatives by 44 states of the union, 

the use of state-standardized testing contradicts these initiatives (Nichols et al., 2012; 

Tyler, 1984; United States Department of Education [USDOE], 2014).

Traditional methods of teaching, that utilize traditional forms of teacher feedback 

towards students’ learning, continue to stifle the self-regulated learner (Brooks & Brooks, 

2001; Zimmerman, 2000). Content delivered by teacher-led discussions can lead 

students into parallel thinking rather than thinking on their own (Brooks & Brooks, 2001; 

Jensen, 2008; Marzano, 2004; Wang, 2012). The student processes the learned material 

through the suggestions from the teacher. Research contend that instead of these methods 

of instruction, students should be able to discover content and create meaning using his or
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her own ideas and processes (Jensen, 2008; Marzano, 2004; Schunk, 2012; Zimmerman, 

2002). The use of traditional teacher feedback is a direct result o f teacher response to 

standardized testing (Jensen, 2008; Rindermann, 2007; Seiger-Ehrenberg, 2001).

While on the surface, teaching to a test by providing students with the procedural 

and computational methods of mathematics may seem appropriate, the question becomes 

one of student learning. Students taught in an unauthentic way are in fact learning 

mathematics through factual rather than discovery approaches to teaching mathematics 

(Banchi & Bell, 2008; CCSSI, 2015; NCTM, 2000). The integration of factual methods 

with traditional teacher feedback produces students who possess raw data that is 

memorized, not created, which is not conducive to self-regulatory learning and processes 

(CCSSI, 2015; NCTM, 2000; Seiger-Ehrenberg, 2001; Zimmerman, 2002). Students 

who experience integrated curricula, based in problem-solving strategies, are able to 

explore and discover mathematics (GDOE, 2014; USDOE, 2014). Therefore, in a self- 

regulatory mathematical learning classroom, students need the opportunity to experience 

critical thinking skills; ones motivated by the student, not by traditional teacher feedback 

(Seiger-Ehrenberg, 2001).

A Search Strategy

In order to provide a comprehensive and detailed review of the literature for this 

empirical study, I investigated topics that encompassed the concepts of self-regulated 

learning, self-regulated learner characteristics, traditional teacher feedback, and minimal 

teacher feedback (see Figure 2). I reviewed information regarding the following 

complementary topics

• self-regulated learning, direct instruction, and inquiry learning;
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• problem-based learning, project-based lessons, and mathematical discovery;

• motivation, constructivism, and, social cognitivism; and

• teacher feedback.

In this review, I only used peer-reviewed articles, reports, books, and textbook 

chapters that were published in English. I used qualitative articles upon which to base 

statements of teacher feedback, self-regulatory learner characteristics, and its effect on 

students' mathematical learning. I used quantitative articles to justify the need to teach 

self-regulated learning in a problem-based classroom. I used one meta-analysis for 

studies on traditional and minimal teacher feedback. There is a deficit in research 

regarding how minimal teacher feedback affects student self-regulated learning and the 

characteristics that are associated with a self-regulated learner. Because I desired 

relevant and current research regarding self-regulated learner characteristics, the literature 

referenced in this review dates back no further than 15 years in the field of mathematics 

with high school students. However, I also utilized research from earlier years in order to 

show a lack of minimal teacher feedback with high school students. It was important to 

acknowledge seminal works showing a connection between feedback and learner 

characteristics. I kept the literature investigation open to all countries because self- 

regulatory learning is an international effort. When a search did not yield desired results, 

I used articles based in the field of science, from middle school students to college 

students.
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SELF-REGULATED LEARNING

TEACHER FEEDBACK
Figure 2. A visual model of the research strategy.

Guiding Research Questions 

The purpose of this literature review is to investigate the effects of traditional and 

minimal teacher feedback on a self-regulated learner. Another aim is to determine the 

effect of the conceptual understanding of the characteristics of a self-regulated learner in 

order to promote transformation of self-regulation for high school math students at a 

suburban high school in the southeastern United States. This purpose of this review is to 

compare defined characteristics of a self-regulated learner in a mathematics, STEM- 

based model classroom, through teacher feedback. The United States Department of 

Education (2014) and the Georgia Department of Education (2014) define a STEM-based 

model that includes (a) integrating curriculum, (b) problem-based learning, (c) problem 

solving to explore, (d) projects of discovery, and (e) student-centered instruction. The



40

central question that guided this study was: How do teachers view the effects of 

traditional versus minimal feedback on student self-regulation? This central question 

generated the following subquestions related to Zimmerman’s student self-regulating 

characteristics:

1. How did teachers describe the motivation characteristic of self-regulated 

learners?

2. How did teachers describe the interaction characteristic of self-regulated 

learners?

3. How did teachers describe the goal-setting characteristic of self-regulated 

learners?

4. How did teachers describe the self-monitoring characteristic of self-regulated 

learners?

5. How did teachers describe the self-instruction characteristic of self-regulated 

learners?

6. How did teachers describe the self-reinforcement characteristic of self

regulated learners?

7. How did teachers describe the time management characteristic of self

regulated learners?

8. How did teachers describe the self-evaluation characteristic of self-regulated 

learners?

9. How did teachers describe the organization of work and the environment 

characteristic of self-regulated learners?
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Figure 3. A visual model of the review of the literature.

Self-Regulated Learning: A Theoretical Framework 

Zimmerman (1998) defined self-regulated learning as the process by which a 

learner will use "self-generated thoughts, feelings, and actions for attaining academic 

goals" (p. 73). Originally derived through an adult’s ability to develop self-control, self

regulation now expresses through students’ academic learning and personal achievement 

in setting and attaining goals (Jensen, 2008; Mace & West, 1986; Zimmerman & Schunk,

2001). The view of education has since changed from teacher-led discussion through 

explanatory processes, to discussions where students are expected and required to learn 

on their own (Rohwer, 1984). Students need to be critical thinkers and discover
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mathematics by questioning, goal setting, being persistent, and reflecting on the 

process—all components of STEM-model curricula. Teachers need to present feedback 

that helps maintain student self-regulated learning by understanding the characteristics 

they present during the lesson. All three components rest within each other (see Figure

3).

In self-regulated learning, there are four theoretical perspectives: behavioral 

connecting to social cognitivism, information processing, constructivist, and social 

cognitive (Schunk, 2012; Zimmerman & Schunk, 2001,2007). These four perspectives 

are essential to understand the complexity of student learning. They compose the 

emotions, the connective concepts, and metacognition tendencies that a student will 

experience. An overview of each theoretical perspective is below.

Behavioral Perspective as an Influence to Social Cognitive Theory

Often, students have to decide what they want to do compared to what they have 

to do. This is a behavioral response to a stimulus (Bandura, 1993; Bandura et al., 2001). 

The student gathers this information and then decides whether the learning of the material 

is the desired response to give the teacher (Schunk, 2012). In a mathematics classroom, 

teachers are the monitors of student learning (Jensen, 2008). However, it is vitally 

important that students are doing their own self-monitoring.

In addition to students’ desire to match teachers’ requirements, students must also 

learn how to reinforce their learning through thinking and observation. Self

reinforcement strategies can be effective when used in self-regulated learning (O'Leary & 

Dubey, 1979). However, a student will obtain a better grasp of self-regulated learning 

when the teacher is explicitly the agent of reinforcement during the classroom instruction
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(Schunk, 2012). A teacher must be careful to not force the student in self-regulated 

learning through fear o f punishment. Self-regulated learning should occur because the 

teacher allowed the student to gain reinforcement through discovery of their learning 

(Schunk, 2001).

Information Processing Perspective

Researchers contend that educators need to maintain a balance of auditory and 

verbal queues, visual stimuli, and processes to develop decision-making (Hebb, 

1947/2002; Sprenger, 1999; Wolfe, 2001). The amount of material an educator 

conceptually integrates, helps students make connections through imagery, verbal cues, 

and tactile exploratory investigations, the more connections a student can formulate ideas 

and responses (Marzano, 2004; Zimmerman, 2008). The combination of how learning 

assimilates in the brain becomes a stored pattern, thereby enhancing memory retention 

(Sousa, 2012; Sprenger, 1999,2010).

Metacognition is the process where a person thinks about their own thinking in 

order to draw conclusions (Marzano, 2004; Mezirow, 1997; Sprenger, 2010). 

Metacognition is the staple that reins in and processes conscious decisions, solves 

problems, and generates collaborative thoughts (Marzano, 2004; Mezirow, 1997; 

Sprenger, 2010). A self-regulated learner uses metacognition to deliver perceptions and 

experiences that help to comprehend and make sense of our surroundings and 

environment (Sousa, 2012). For active learning to occur, educators must provide 

students with a multisensory experience and at the same time, allow for the passage of 

time to help students make cognitive connections (Sousa, 2012; Zimmerman, 1998).
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Because time is an essential component to student cognition and metacognition, 

educators must allow time and provide opportunities for students to formulate ideas 

without adding content to learn. Sousa (2012) described the importance of timing in a 

classroom as the primary-recency effect. The primary-recency effect is the time within a 

classroom when the brain will transfer learned information through connective and 

meaningful periods (Sousa, 2012; Wolfe, 2001). These periods are most valuable when 

learning new material, practicing material, and receiving content. The first set of content 

and the last are the most learned. Students are more apt to learn the most information, 

and remember it, within the first five to ten minutes (Sousa, 2012). The next 20 minutes, 

the students need to practice the new concepts without teacher feedback. Within this 

timeframe, student forethought and volition become the essential pieces to student 

metacognition (Jensen, 2008; Schunk, 2001; Zimmerman, 2000,2002, 2008). After 40 

minutes, the brain is ready for the second dose of material, which is the second most 

remembered period of information.

The primacy-recency effect can assist educators in understanding the importance 

of learning rhythms of the brain (Sousa, 2012). A student will learn best what happens 

first during the class session. Because this intellectual functioning lasts a maximum of 15 

minutes, educators must allow students to self-regulate their learning in order to aid 

information transfer (Marzano, 2004; Mezirow, 1997; Sousa, 2012). The retention of 

information, through self-regulated learning, is proportional to teaching episode length 

(Sousa, 2012; Schunk, 2012; Zimmerman, 1995). Students who learn to manage their 

own learning are better intellectually, cognitively, and neurologically when dealing with
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new content. At the same time, educators need to remove their traditional tendencies 

from this critical time (Jensen, 2008).

Cognition is a complex construct that helps individuals make sense of their 

surroundings. In order to function intellectually, educators need to ensure that 

affirmation does not impede the learning episodes for students (Sousa, 2012; Sprenger, 

2010). When educators help students balance their intellectual functions with a task, the 

students’ cognitive functioning improves and self-regulation proceeds unimpeded. 

Constructivist Perspective

Brooks and Brooks (2001) used terms such as “ . . .‘classify,’ ‘analyze,’ ‘predict,’ 

and ‘create’” (p. 152). These words are synonymous with inquiry learning which 

encompasses the ability to transform thinking through “play” and ‘discovery.”

Educators, who provide an opportunity for students to be the voice in the classroom, do 

so under the theory of constructivism (Brooks & Brooks, 2001). A constructivist 

educator encourages students to lead classroom discussions, formulate questions, 

construct relationships between content, and reformulate original thoughts based upon the 

connections made within the classroom. In fact, students will revert to procedural 

methods, be less attentive, and have less confidence in their abilities to learn when 

students are not directly involved in the classroom setting (Zhou, 2013).

Student learning does not have to be one-dimensional—instead learning is multi

dimensional, possessing multiple entry points that begin with the basics (Wang, 2012).

By understanding the basics, one can begin to construct an instructional design model 

tailored to meet an individual’s need. Ertmer and Newby (1993) state “...constructivists
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believe that the mind filters input from the world to produce its own unique reality” (p. 

62). Therefore, educators need to allow student learning without interference.

It is essential for educators to constantly monitor students’ emotions and help 

them remain primed to metacognitively build student self-efficacy (Bandura, 1993; 

Bandura & Jourden, 1991). Through problem solving and sensory engagement, 

educators can increase the information processing and metacognitive load of learning. 

Students in this environment are often open and candid. However, educators must also 

limit their own ideology into how learning must occur and in what sequence. If not, 

teacher feedback will stifle the self-regulated learner.

Social Cognitive Perspective

As students learn, they are continually gathering information from external 

sources, analyzing them, and then re-using them later. This process is cognition 

(Bandura, 1993; Jensen, 2008; Schunk, 2012). Social cognition connects cognitive 

processes with the social environment through human interaction, observation, beliefs, 

and attitudes (Bandura, 1993; Bandura & Jourden, 1991; Schunk, 2012). Therefore, how 

students gather information is more important and deserves greater understanding by 

educators (Sousa, 2012; Sprenger, 2010).

The process of metacognition requires the use of cognition to arrange thoughts in 

a meaningful way so that information is learned and becomes embedded (Jensen, 2008; 

Zimmerman & Rosenthal, 1974). Language is the single most important factor and the 

hardest to master. Students will use problem-solving skills to connect language with 

prior knowledge. Students must also be able to distribute both language and problem

solving skills over time so that information transfers from their short-term memory
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(STM) to long-term memory (LTM) (Sousa, 1998). Therefore, how students gather 

information is more important and deserves greater understanding by educators.

Teachers need to listen-in on the student conversation, not become the focal point 

of student conversation (Boaler, 2008; Wilkinson, 2001). The more teacher feedback an 

educator gives a student, the greater the chance the student will respond as the educator 

will and not how they would prefer to learn the material. Students must have the ability 

to set their own goals, pace their learning, question those tasks that make them struggle, 

and plan to reflect on their own best practice (Wilkinson, 2001). Students must have the 

chance to create their own learning.

Language is perhaps the most important cognitive function a human will use to 

process knowledge (Schunk, 1990,2012). Language encompasses all areas of the brain 

through the temporal lobe: the medial temporal lobe, the frontal lobe, and the cerebral 

cortex. Often language relates to words. However, language encompasses visual stimuli, 

sounds, words, emotions, and meanings (Sousa, 1998). Teacher feedback can hinder 

self-regulated learning through meaningless and thoughtless communication. Therefore, 

language is dualistic: verbal and nonverbal. In order to coordinate those efforts, 

educators can teach language in forms of visual cues, auditory cues, verbal cues, and 

intellectual cues for student experiences to move from STM to LTM (Schunk, 2012; 

Zimmerman, 1995). These efforts by educators will enable students to gather knowledge 

and make neurological connections on their own: a key to memory processing.

However, language is not the only way a student can process memories and 

information. Powerful teacher feedback can assist students with making connections to 

learning. Teachers, in just a few words, can help a student transition from forethought
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into enactment of a planned strategy. However, teacher feedback can also produce 

language that could be a barrier to learning. Educators must understand the implications 

that emotions play on the willingness of a student to learn (Sprenger, 1998; Zimmerman, 

1995). The way a student feels about learning can determine their devotion to learn. 

Emotion interacts with reasoning, thereby inhibiting learning (Sprenger, 2010). In order 

to assist students with language barriers, educators should reinforce risk-taking by 

students. This is turn creates emotional stability and encourages students’ motivation to 

learn. Language is an important skill that educators can facilitate through proactive 

engagement. If not understood, the process and development of language can be 

detrimental to students’ learning.

Problem solving is the most difficult model for mathematics educators to 

understand due to the enormous motivation a student must possess to cany out a planned 

strategy. Often, students must use language to collaborate with others when trying to sort 

out ideas and pathways. Problem solving is a process that describes the process of how 

students grapple to finish a goal or task without knowing the definitive solution 

(Starkman, 2007; Zimmerman, 1986a, 1989,2002). Often educators make tasks 

sequential for a student, which creates an easy process to follow. Unfortunately, this 

sequencing reinforces the likelihood that students will call upon the rote memorization of 

facts and formulas to help them solve problems (Sousa, 1998; Zimmerman, 1995). The 

process of problem solving becomes a critical piece to cognitive development due to the 

strain of cognitive dissonance: a process where newly learned information contradicts 

information previously learned (Festinger, 1957). In an effort to ease the strain, the 

student will seek new ways to ease the discomfort and become motivated to avoid the
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feeling later (Fentinger, 1957; Zimmerman, 1990a, 1990b; Zimmerman, & Martinez- 

Pons, 1988). Thus, the student goes through volition and self-reflection, which are two 

key phases of self-regulated learning.

Distributed Cognition

Schunk (2012) defined distributed cognition as learning that occurs over time. 

Hollan, Hutchins, and Kirsh (2000) defined distributed cognition as a complex interaction 

between humans and the technologies we use to coordinate activity with learning. 

Educators must be able to help students create new patterns, search out old patterns, and 

connect experiences (Hollan, Hutchins, & Kirsh, 2000; Schunk, 2012). Educators must 

realize that by providing less information at the onset of a learning experience, more 

student learning can take place (Jensen, 2008; Schunk, 2012). With less information 

given by the educator, students create personalized learning scenarios. Through the 

creation of personalized learning, students use motivation and goal-setting to drive their 

thoughts and cognitive constructs (Sprenger, 2010; Zimmerman, 1989). The more often 

students experience distributed cognition they are essentially maintaining motivation and 

transferring learned information.

Much of distributed cognition is how individuals code information into memory 

in relation to time. This can be accomplished through personal interaction with others as 

well as with the technology we use in our environment (Hollan, Hutchins, & Kirsh,

2000). Therefore, educators must understand that less is more. The first five to ten 

minutes of a class is the optimal period for transfer to occur and is the critical stage for 

students to be engaged cognitively (Sousa, 2012). Often, a self-regulated learner requires 

numerous learning episodes. Neurologically, student cognitive functioning happens best
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in the late morning and early afternoon and is advantageous to memory processing (Ross, 

personal communication, May 29,2014).

Mathematical Learning through Motivation

In mathematics, learning happens while students work—using big ideas that 

formulate a general approach leading to self-discovery (Schunk, 2012). The learning 

process is continually changing; designed instruction must allow the individual to make 

gains in “(a) intellectual skills, (b) verbal information, (c) cognitive strategies, (d) 

attitudes, and (e) motor skills” (Gagne, 1984, p. 379). When students have an active role 

in their own learning process, they create personal connections (Fereira & Turdel, 2012; 

Jensen, 2008; Schunk, 2012; Zimmerman, 2000). The students developed their 

mathematics identity, thus setting the tone for student performance (Holland, Major, & 

Orvis, 2012).

Educators need to understand student motivation and cognition before the student 

enters their classroom. Self-regulated learning is a process in which a student is self- 

motivated, a goal setter, self-reflective, and a progression monitor (Zimmerman, 2002). 

The primary concern is the difficulty level to being a self-regulated learner. Educators 

can scaffold lessons but they also must be the facilitator to student persistence (Stolp, 

2005). By offering small, attainable goals, the students will be able to affectively learn 

persistence (Banchi & Bell, 2008; Brooks & Brooks, 2001). A student in high school 

will often adjust their learning from teacher- to self-led (French, Walker, & Shore, 2011) 

but only if the teacher reduces traditional processes and the mathematics curriculum is 

open for interpretation by the students and teachers (Bybee, 2010). When a student is 

struggling, an educator can guide them without being negative or punishing them. When
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a student shows progress, congratulate them. When a student speaks on their ideas in 

class, acknowledge them. This does not mean to do the work for them.

Secondly, an educator needs to understand how motivated a student is during 

specific lessons or content areas (Bouffard-Bouchard et al., 1991; Schunk, Meece, & 

Pintrich, 2014; Waxman & Huang, 1996). The educator has the responsibility to 

motivate the student to respect the subject area and ultimately help them learn it.

Students should have a voice in the mathematics classroom. Often, educators choose 

their voice for them, stifling student imagination. Their questions become one of what 

the teacher is presenting instead of what could happen because of thinking on their own. 

Mathematics is about discovery.

One of the easiest ways to lessen negative attitudes is to make the subject 

engaging and exciting (Jensen, 2008). Students need to be able to take prior knowledge, 

adapt it, then make new connections to content they have not seen yet. By using inquiry- 

based strategies, educators can make learning fun and creative (Gnezda, 2011). If 

students are not engaged in their learning and are not motivated to do so, students will act 

out negatively. Group activities, that require collaborative efforts, will naturally keep 

students engaged (Boaler; 2008; Lockhart, 2009; Stolp, 2005). Mathematics is a field 

where students can experiment with possibilities—pushing the limits of what can work, 

what will work, and what could possibly work.

Educators who treat positive reinforcement as motivational techniques help 

translate the effects into cognitive, neurological, and personal dimensions for a student. 

Cognitively, a high-school aged student has little control over their decision-making 

processes. Neurologically, the brain of an adolescent student cannot process decisions
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quickly. The student is extremely egocentric (Ross, personal communication, May 29, 

2014). Students want to be included and accepted (Bandura et al., 2001). They strive for 

praise by adults. But, knowing this, educators must be aware that the connection between 

a student characteristic and positive feedback during class instruction will impede the 

student from becoming a self-regulated learner; especially if too much feedback drives 

the student to learn as the teacher would have them to.

Zimmerman Phases

To correctly connect student learning through self-regulation, students go through 

a cyclical process involving three phases: forethought, volition, and self-reflection 

(Zimmerman, 2002). The integration of all phases, during learning episodes, allows 

students to make valuable connections and adjustments to, during, and after learning (see 

Figure 4). Each phase has important attributes. While it may be appropriate to facilitate, 

the intersection of teacher feedback during any of the phases can lead the students toward 

different pathways than were originally planned—consciously, or unconsciously.
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Figure 4. A visual model of Zimmerman's phases.

Forethought Phase

In the forethought phase, students begin to think about the task and prepare the 

plan they will use in order to provide a solution (Zimmerman, 1989, 1990a, 1990b, 1995, 

2002; Zimmerman & Schunk, 1989,2001). The students will generate a plan of action, 

think of a multitude of pathways to try, determine the length of time needed to complete 

the task, determine if their strategy is appropriate, begin the process of determining if 

they can do the task, and then, set the goal to finish the task (Schunk, 1983, 1996; 

Zimmerman, 2002, 2008). The student has personalized the task (Winne & Hadwin, 

2008). When the self-efficacy of a student is high, their cognitive engagement in the task 

increases, and ultimately, so does their strategic planning.

This study will focus on the following three self-regulated learning characteristics 

found in the forethought phase. They are (a) goal setting, (b) strategic planning, and (c)
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intrinsic interest developed through motivation (Zimmerman, 2002). Because the student 

must complete the task, all three characteristics are perceptions created by the student 

(Schunk, 1983; Zimmerman, 2002, 2008).

Goal setting. Goal setting is the process a student goes through to set up where 

they hope to be once the task finishes. This is the first critical characteristic in 

determining the efficacy of the student (Bandura, 1993; Schunk, 1996; Zimmerman,

2008). For example, a goal in a mathematics classroom may be to finish all ten 

problems. The student places ownership to finish. The teacher should only empower the 

student to accomplish the goal; not create the goal (Zimmerman, 2002, 2008).

Strategic planning. Strategic planning is the process the student uses to organize 

their work and the environment (Zimmerman, 2002). The student will organize the work 

by importance or content understanding. The student will organize the environment into 

a single student desk (easy task) or a small collaborative group (difficult task). The 

student will also incorporate time management into this phase in order to reach the goal 

they have set for themselves (Schunk 1996; Zimmerman, 2002, 2008).

Intrinsic interest through motivation. Finally, the student will determine what 

their intrinsic interest is for the task at hand based upon how motivated the task makes 

them feel (Zimmerman, 2008). Providing a task that has multiple entry points can 

develop interest (Boaler, 2008). Each student has personal interests that can be 

associated to any task. If the teacher provides a task with varying complexity and 

application, the student will be able to grasp onto the concept faster with greater 

motivation to solve for the outcome (Banchi & Bell, 2008; Zimmerman, 2002, 2008).
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The higher the motivation of interest, the greater the chance the student will complete the 

task (Burnett, 2002; Schunk, 1996; Zimmerman, 2002).

Volition Control Phase

In the second phase, students experience volitional (performance) control. In this 

phase, students are deep into the learning phase and the enactment of the task 

(Zimmerman, 1989, 1990a, 1990b, 1995, 2002; Zimmerman & Schunk, 1989, 2001).

The amount of attention to detail increases, and with that increase, students' will-power to 

finish the task becomes strained. Student motivation is at the highest level in this phase 

due to the strain on the strategy they have developed for themself (Nicholls, 1984; 

Zimmerman, 2002). If their goal was too lofty, the student will do one of three things (a) 

stop the task, (b) ask for feedback from the teacher, or (c) finish the task (Zimmerman, 

2002, 2008; Zimmerman, & Martinez-Pons, 1986). Again, the higher the student self- 

efficacy, the greater the chance they will finish the task (Bandura, 1993). Teachers 

should be a facilitator in this phase and provide very little feedback.

In this study, there are five self-regulating characteristics in the volition 

(performance) phase. They are (a) quantity of questions, (b) quality of questions, (c) 

student interaction with the task, (d) self-instruction, and (e) self-monitoring 

(Zimmerman, 2002, 2008). All five characteristics connect through self-motivation and 

therefore each characteristic will carry the undertone of motivation.

Quantity of questions. The quantity of questions that a student asks often 

becomes dependent upon the difficulty of the task and the initial strategic planning to 

accomplish the task (Kluger Sc DeNisi, 1996). The higher the difficulty, the student will 

raise more questions to accommodate the amount of strategic planning (Kluger Sc DeNisi,
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1996; Schunk, 1996; Zimmerman, 2002). It is in this characteristic where teacher 

feedback becomes critical (Hattie & Timperley, 2007). Students who are learning to 

become self-regulated learners will often ask many questions in order to determine the 

fastest path to finish the task (Hattie & Timperley, 2007; Kluger & DeNisi, 1996; 

Zimmerman, 2002). However, the teacher must understand this and facilitate student 

direction; not drive student direction (Zimmerman, 2002).

Quality o f questions. The quality of questions is often based upon the self- 

motivation to finish the task (Zimmerman, 2002). If the task is too difficult or does not 

interest the student, the student will ask questions that are more general without wanting 

a need for depth of knowledge (Hattie & Timperley, 2007; Kluger & DeNisi, 1996; 

Zimmerman, 2002). If the student values the task, the quality of question will go up 

because they are motivated to finish (Hattie & Timperley, 2007).

Student interaction with the task. Student interaction with the task is the ability to 

focus solely on the task by using the strategies they set up in the forethought phase 

(Zimmerman, 2002, 2008). Students will develop a sense of control and attention to 

detail (Schunk, 1996; Zimmerman, 2002). A student will begin to implement trial-and- 

error strategies, focused collaboration techniques, and assistive visuals (Boaler, 2008; 

Burnett, 2003; Dewey, 1910; Fereira & Turdel, 2012; Zimmerman, 2002). The 

motivation to strategize and finish the task is the highest in this characteristic 

(Zimmerman, 2002, 2008).

Self-instruction. Self-instruction is a task that provides enough interest and detail 

for a student to work on their own with little to no supervision (Boaler, 2008; Lockhart, 

2009; Zimmerman, 2002). Students will be able to utilize their learned knowledge and
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strategic planning to finish the task without asking teachers for guided assistance 

(Schunk, 1996). The student will take the necessary steps to function independently, 

even if that means to change strategies or environment (Zimmerman, 1990b, 1995, 1998,

2002).

Self-monitoring. Self-monitoring is a students’ ability to cognitively track how 

they function during task completion (Zimmerman, 1986a, 1990b, 2002). Students will 

often keep track of time management, project completion, and record them on paper to 

determine if their strategic planning was beneficial to task completion (Zimmerman,

2002). Often, students connect self-monitoring with failure or competiveness when 

working within a collaborative group (Schunk & Hanson, 1985; Stolp 2005; Zimmerman, 

2002, 2008).

Self-Reflection Phase

In the last phase, students will self-reflect and adapt to the process to which they 

created (Zimmerman, 1989, 1990a, 1990b, 1995,2002; Zimmerman & Schunk, 1989,

2001). The student will begin to evaluate how they performed toward reaching their goal 

they set in the forethought phase. The student will often refocus on the learning strategy 

and provide concentrated motivational efforts in terms of efficiency to reach an outcome 

(Zimmerman, 2002). The student may create a new strategy, even if the strategy only 

lasts for a short amount of time. The student has

• observed what went well and what did not in their process to solve a given 

task (self-observation);

•  determined whether to continue down their planned path or create a new one 

for efficiency (self-judgment); and
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• then reacted on what they chose (self-reaction) (Lam, 2004; Locke, Shaw, 

Saari, & Latham, 1981; Pintrich, 2000; Zimmerman, 1986a, 2002,2008). 

Again, the student is highly motived to finish and the setting of new goals and completion 

pathways are self-reflection on their practice of self-regulation.

In this study, two self-regulated characteristics are in the self-reflection phase. 

They are self-reinforcement and self-evaluation (Zimmerman, 2002). Through these 

characteristics, the students build on their successes and reorganize their defeats. The 

students will evaluate best practices and reconfigure poorly drawn pathways to task 

completion (Zimmerman & Martinez-Pons, 1986; Zimmerman & Schunk, 1989).

Self-reinforcement. Self-reinforcement is the process where students will adjust 

their own behavior by rewarding themselves when a plan of action is attained, completed, 

or even surpassed (Bandura, 1976; Schunk, 2001; Wolters, 2003; Zimmerman, 2002; 

Zimmerman & Martinez-Pons, 1986). When students feel a sense of accomplishment to 

a goal they set for themselves, motivation to continue will rise (Wolters, 2003; 

Zimmerman & Martinez-Pons, 1989). Self-reinforcement completes the self-regulated 

phase by building student intrinsic interest and motivation, which in turn, allows the 

student to continue self-regulated learning practices (Zimmerman, 2002, 2008).

Self-evaluation. Self-evaluation is the process in which a student will compare 

their standard of performance to a standard of performance set by the teacher, another 

student, or even an overall assessment score (Zimmerman, 2002). By self-evaluating, the 

student determines what worked and what did not work (Schunk, 2008). The student will 

determine a new strategy, if needed. If the student feels that, the difference gap is too 

large, motivation decreases and the task becomes unsolvable (Zimmerman, 2002).
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Summary of Zimmerman’s Self-Regulated Learning Phases

By learning through observation and modeling, students begin to make 

connections of what is correct and what is incorrect. Student learning occurs through 

self-reflection and self-efficacy (Bandura, 1993; Zimmerman, 2002). In self-regulated 

learning, a student’s self-directed learning can be a challenging and daunting experience 

to master. This includes the idea of self-motivation to learn. The student has to take 

ownership of their learning (Pajares & Miller, 1994; Schunk, 2012; Zimmerman, 1986b). 

They must also be autonomous while having the ability to set learning goals (Merriam, 

Caffarella, & Baumgartner, 2007).

Self-Regulated Learning in Mathematics 

An educator who understands student learning can best assist students by 

engaging in self-reflection in order to perform ongoing monitoring of their progress 

themselves (Mezirow, 1997). Zimmerman's (2002) definition of self-regulated learning 

as “the self-directed process by which learners transform their mental abilities into 

academic skills” reiterates the objectives inherent in mathematics education as students 

must have or develop self-regulatory processes to monitor their progress (p. 65). The 

fascination with mathematics education and self-regulated learning is not new (Sanders,

2009). On the contrary, problem-based mathematics education started in 1802 with the 

establishment of West Point (Jolly, 2009). The United States of America has had over 

200 years of continuous involvement in problem-based initiatives, practices, and concepts 

(Jolly, 2009). The graduates of West Point Academy were responsible for the designing 

of structures to help mobilize The United States of America—bridges, roads, and 

railroads. Therefore, it was the military that introduced problem-based lessons (Sass,
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2014). The introduction of cognitive learning by adjusting the learning environment 

started as early as 1910 (Sanders, 2009).

Self-Efficacy

Social cognitivists believe that the demonstration of what was learned is 

separated from the behavior of how it was learned (Bandura et al., 2001). Bandura et al. 

(2001) stated people influence their own outcomes by allowing their emotions to either 

help or hinder the learning process. While there are numerous ways to describe social 

cognitivism, the most prominent way to describe it is self-efficacy (Bandura, 1993). In 

other words, if  you think you can, you have a better chance of doing it correctly 

(Zimmerman, 2002). The greater the self-efficacy of the student, the more confidence 

they will have in the ability to be successful. The increase in self-efficacy correlates 

directly to motivation, achievement, and goal setting in an academic context (Bandura, 

1993; Schunk, 1990,1996,2012; Schunk & Hanson, 1985)—all necessary components in 

self-regulated learning.

Inquiry-Based Learning

Students must be able to follow a model and make connections at their own pace 

and in their own way. Curriculum should be open-ended and based in projects and 

inquiry (Becker & Park, 2011; Brooks & Brooks, 2001; Fensham, 2004; Garrett, 2008; 

Grubbs, 2013). I believe in progress through discovery. A student that can take learned 

basics and project them through application and analyzing, writing and oral explanation 

will prove they know the material. Students have to manage their own learning by 

making contextual connections relevant. The students will learn from social connections 

and use that to regulate how to react and learn for a similar situation.
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A self-regulated learner in a mathematics classroom will internalize problems of 

practice and express possible solutions through language, symbols, and gestures (Pajares 

& Miller, 1994; Perry, 1998). Governmental agencies did not build a curriculum that 

adjusted from what is being used now [test-based instruction] to what is being asked for 

[inquiry-based instruction]. A curriculum must encompass all four stages if teachers are 

to be able to move students from procedural depositories to problem-solvers (Jensen, 

2008; Meece, Blumenfeld, & Hoyle, 1988; Schunk, 2012; Sousa, 2012). Self-regulated 

learners build knowledge through experience.

A students' cognitive development needs constant stimuli that is intriguing and 

purposeful. Instead of providing the questions, the students should be trying to find the 

questions themselves: mastering personal learning (Zimmerman, 1990; Zimmerman & 

Schunk, 1989). Curriculum designed as an entry of delivery that allows students to 

engage in conversation through projects, presentations, and portfolios, and teachers to be 

facilitators o f their learning (Haun, 1934/2004). Instead, curriculum should be designed 

to stimulate students' minds where critical thought is encouraged rather than the simple 

memorization of details and procedures (Peterson, 1977).

Sensory Engagement

A key to metacognition processing, in mathematics, is sensory engagement and 

problem solving strategies. Students should be truth-seekers and questioners—first and 

foremost. A classroom needs to be filled with collaborative ideas where each individual 

student has a voice that resonates from their own points of view—not a teacher (Pintrich, 

2000); thus proactively seeking learning outcomes (Zimmerman, 1989,1990a, 1990b, 

1998). Metacognition controls one’s cognitive actions (Schunk, 2012). Educators need
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to ask students what skills assist in solving a problem and students can determine how 

those skills be used.

Sensory engagement comes in many forms (Sprenger, 1999, 2010). Kincheloe, 

Slattery, and Steinberg (2000) defined curriculum as involving and detecting problems, 

assumptions, and relationships. Educators can best force metacognition on students 

through conversation of a problem. In order to keep students engaged, educators must 

constantly revisit and revise ideas. Educators must ensure that students reflect on the 

concepts and propose solutions (Ek & Macintyre-Latta, 2013). An educator must then 

deconstruct the curriculum so that students can connect logic and emotion; thus attending 

to their own contextual base knowledge.

Modeling

Another strategy that an educator can use is exploring representations through 

modeling. An educator who can use purposeful modeling will help students build visual 

representations, help students make sense of cognitive strategies, and allow students to 

direct their own learning. Students want to feel important in class and enjoy the act of 

completing goals and accomplishing what they set out to do (Boaler, 2008; Zimmerman 

& Schunk, 2007). Therefore, educators need to teach persistence. By nature, students 

like to work and be productive. In a mathematics classroom, students must be persistent 

(NCTM, 2000).

Conclusions on Self-Regulated Learning

On the other hand, if, with a desire of being informed, and of benefiting by the 

knowledge of others, you express yourself as being strongly attached to your own
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opinions, modest and sensible men, who do not love disputation, will leave you in 

tranquil possession of your errors. (Franklin, 1791/1944, p. 35)

Our job as educators is to unpack this baggage so that learning can occur (Ward & 

Lee, 2004). By creating “activities such as simulations, games, and role-plays” (Merriam 

et al., 2007, p. 145), students guide their assumptions to critically solve problems of 

practice. Similarly, active engagement creates naturally occurring discourse. Discourse 

promotes learning by requiring a student append learned assumptions through critical 

reflection of ideas and communication with others (Lou et al., 2011; Meece et al., 1988; 

Mezirow, 1997). Thus, a student’s individual development becomes one of an internal 

change (i.e., habit of mind) and one of mindset (i.e., point of view) (Mezirow, 1997).

Inquiry-based instruction, discovery learning, and problem-solving all require the 

ability to continue to work with ideas that become progressively more difficult (Boaler, 

2008; Mentzer & Becker, 2009). Students must be able to have the forethought to plan a 

strategy. By using their own strategy, students will then gauge their performance and 

will power needed to complete the strategic plan (Winne & Hadwin, 2008; Zimmerman 

1986b, 1990a, 2000, 2002,2008). Once they reach the goal of finishing, the students can 

then reflect on what worked and what did not. The students own learning.

Without giving them the opportunity to explore mathematics as a future set of 

rules, students lose their creativity with it. They lose the ability to "play" with it to 

determine what else is possible. Students must develop a plan and implement it. The 

implementation shows the idea is real and has purpose. The student needs to reflect on 

the effectiveness of the implemented plan and reevaluate if necessary (Duncan-Andrade 

& Morrell, 2008).
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Self-regulated learning allows a student to use minimal support from educators to 

start to draw conclusions (Griffiths, Chater, Kemp, Perfors, & Tenenbaum, 2010). Once 

students begin the process of drawing a conclusion, educators can integrate visual stimuli 

and auditory queues to create more discourse and increase cognitive load. The best 

curriculum is one that draws from lived experiences (Duncan-Andrade & Morrell, 2008).

The impact of inquiry-based curriculum produces complex assignments, strategic 

planning through cognitive constructs, and encouraging students to explore unknowns 

(Dewey, 1910). However, more importantly, inquiry-based curriculum produces the 

motivation for students who question their own beliefs about themselves as a learner: the 

objective in being a self-regulated learner (Schunk, 2012; Zimmerman, 2002). The 

combination of introducing inquiry-based curriculum into a classroom structure around 

mathematics using technology defines a STEM model approach to teaching mathematics.

STEM Model for Teaching Mathematics

The United States of America has recently endorsed a large-scale integration of 

STEM-based curriculum into all content areas (USDOE, 2014). To ensure an inquiry- 

based environment, existing schools are now including STEM-based courses within the 

curriculum (USDOE, 2014). Some states even offer STEM certification for any public 

school wishing to become a STEM-certified campus (STEM Georgia, 2012).

History of STEM

This extensive integration movement may make it seem as though STEM is new 

and exciting; however, STEM foundations have been around since 1802. In 1847, James 

Wilkinson gave a lecture entitled “Science for all!” which helped math and science topics 

gain popularity (Millar & Osborne, 1998). This lecture provided the first written



65

statement of the importance of STEM education for students, even if they were not 

interested in becoming a scientist or mathematician (Fensham, 2004).

In 1862, The Morrill Land Grant Act allowed the United States Government to 

appropriate federal dollars toward the development of universities for agricultural and 

mechanical arts (Sass, 2014). However, the Act also supported the funding of programs 

that implemented science and engineering for all students (Jolly, 2009). Universities 

were able to add more mathematics and sciences classes as part of their course offerings 

in order to attract students wishing to pursue a STEM-based career. Subsidized for 

course offerings, universities and educational systems around the country started to 

implement the use of standardized tests to determine student interest and ability for high 

school curriculum (Fensham, 2004; Jolly, 2009; Sass, 2014).

In 1870, the Eighth Grade Examination, considered the first standardized test, 

determined student placement into local high schools (Sass, 2014). Curriculum has been 

used to place students according to interest and knowledge base— leveling the masses in 

terms of learned knowledge and growth of new knowledge (Zimmerman, 1995). A 

uniform curriculum determines student performance and achievement through 

comparison of similar curricula. In 1874, Samuel King, Massachusetts’s Superintendent, 

created the first student achievement test based upon knowledge of a learned, uniform 

curriculum for science and mathematics (Sass, 2014).

With standardized testing and mandated curriculum being created through by 

local, state, and federal government, and with no monitoring or governing board, the state 

curricula became the pathway for college preparation (Fensham, 2004). Although 

stakeholders emphasized mathematics and science requirements, the content was not a
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cohesive unit (Friedman, 2005). Slowly, the american educational system was beginning 

to mold curriculum into a STEM-based initiative. High schools had to adjust to growing 

populations, while colleges had to adjust to the demands of creative and innovative 

pupils.

The focus of american education systematically transitioned from the roots of 

STEM to a more separated and isolated branching of content specifics. In 1892, the 

National Education Association (NEA) addressed the importance of high schools being 

the gatekeepers to collegiate preparation by recommending specialized, content-driven 

instruction for secondary schools (National Education Association [NEA], "Committee of 

Ten”, 2014). These programs became the backbone of descriptive, and often segregated, 

forms of mathematical content—offering limited learning beyond rote memorization 

(Gutek, 2011).

The federal government created monetary foundations while the local 

governments laid the conceptual foundation (Friedman, 2005; Sass, 2014). With 

mathematics and science now in the forefront of curriculum integration, funding for these 

programs became substantiated through standardized testing. However, with the focus of 

STEM curriculum being measured by standardized formats, students and educators lost 

the ability to utilize the authenticity of the content.

The United States educational system began to change mathematics and science 

curriculum, based in conceptual knowledge, into a plethora of memorization topics 

starting in 1914. Both World War I (1914 to 1918) and World War II (1939 to 1945) had 

profound effects on colleges and universities as the military needed scientists and 

mathematicians to help facilitate technological needs, train military personnel, and
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advance industrial positions (Wissehr, Concannon, & Barrow, 2011). With the focus of 

STEM returned to military hands, high school and college curriculum minimized 

mathematics and science. Students were learning basic mathematical processes and 

losing cognitive constructs.

On the other hand, with scientists and mathematicians at the military’s disposal, 

the computer age began with the construction of the Electronic Numerical Integrator And 

Computer (ENIAC) in 1946 (Sass, 2014). The purpose of ENIAC was long distance, 

electronic communication between military components around the globe. Due to the 

informational technology revolution, a generation of digital natives surfaced (Bybee,

2007). With electronic, computer-based communication systems, the United States and 

the Soviet Union battled for supremacy of technological advances that spawned the Cold 

War from 1947 to 1991 and the Space Race from 1955 to 1972 (Sass, 2014).

With the launch of Sputnik, the United States was caught off-guard, falling behind 

in technological advancement (National Aeronautics and Space Administration [NASA],

2008). The United States acted immediately and with such intensity, the federal 

government created the National Defense Education Act (NDEA), which had significant 

changes everywhere, “but most obvious in our schools” (Garrett, 2008, p. 152). NDEA 

provided federal aid to state and local districts in order to improve the teaching of 

mathematics and science (Sass, 2014). The United States needed to train a pipeline of 

STEM workers similar to the advanced Soviet Unions’ school system (Passow, 1957). In 

1977, Apple Computers developed the first personal computer, the Apple II. In 1981, 

IBM produced their first personal computer, the Model 5150.
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In a national effort to provide another appeal toward STEM-based curriculum 

ideals and complex cognitive strategies, the National Commission on Excellence in 

Education (NCE) wrote “A Nation at Risk.” The goal of this report was to increase the 

study of computer science (NCE, 1983). However, this report provided the backdrop to 

yet another educational illusion that America had from 1957 through 1982. NCE argued 

that the current curriculum catered only to gifted pupils while accepting mediocrity for 

everyone else (Jolly, 2009). “W e.. .squandered the gains in student achievement made in 

the wake of the Sputnik challenge. Moreover, we have dismantled essential support 

systems which helped make those gains possible” (NCE, 1983, para. 2). Perhaps, 

curriculum that uses the STEM-model in classrooms needs to be written to allow for 

student interaction, forethought, problem solving, and discovery. Instead, teachers 

should change curriculum so that students are learning updated content.

In 1984, Chuck Hull of 3D Systems Corporation developed the first 3D printer 

(Sass, 2014). In 1985, Microsoft Windows Operating System made MS-DOS obsolete 

and CASIO systems invented the first graphing calculator. In 1989, the University of 

Phoenix developed the first online degree programs at the university level (Sass, 2014). 

While the federal government continued to question how to integrate STEM strategies in 

curriculum, self-regulated learners were finding the solutions at an alarming rate through 

innovative and creative designs we still use in the year 2014.

With the induction of the NDEA, and the launch of Sputnik, STEM education was 

placed in the forefront and educational systems were asked to find students who are 

gifted in science and mathematics and to fund programs that will educationally catapult 

the gifted learner (Jolly, 2009). “Science curriculum shifted to laboratory, project-based
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activities; set theory was introduced in mathematics; problem-based learning evidenced 

the influence of engineering on the curriculum; and computers became a mainstay in 

most schools” (Garrett, 2008, p. 152). Logic was now integrated into the mathematics 

curriculum through set theory. Intelligence and interest testing again found its place at 

the curriculum and educational table—authenticity was left behind.

STEM-based Instructional Strategies

Students do not have the ability to make rational decisions quickly (Mezirow, 

1997; Sousa, 2012). The brain needs to be stimulated (Alferink & Farmer-Dougan, 2010; 

Becker & Park, 2011; Brooks & Brooks, 2001; Sousa, 2012). Educators who use 

collaboration as an instructional strategy are prepping the brain cognitively. The student 

must be engaged in discussion so that irrational decisions are less likely to occur. The 

use of problem solving and inquiry learning are some of the best forms to engage the 

motivated student to increase the cognitive dimension.

Authentic Problems for Educators to Connect Critical and Inquiry-Based Thinking

Seen as a global powerhouse, the future development of STEM personnel (i.e., 

through teachers, students, scientists, engineers, mathematicians, and technologists) has 

become a necessity (Friedman, 2005; O'Brien, Martinez-Pons, & Kopala, 1999).

NCTM (2012) required the mathematics curriculum to balance problem solving with skill 

of conceptual understanding. Authentic problems based in real world scenarios extend 

the critical thinking habits of mind (Lam, 2004; McNalley, 2012; Mezirow, 1997).

Educators must understand what STEM means so that the creation of authentic 

problems has meaning for students. Most educators know STEM as four distinct content 

areas; even then most think of them as only science and mathematics. However, the
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STEM-model must include purpose and directions for learning. Authentic STEM 

problems connect

• key concepts and facts across all disciplines with the intention to advance thinking 

(National Research Council [NRC], 2012);

• content alignment with the use of technology to advance current technology 

(National Assessment Governing Board [NAGB], 2011; National Research 

Council [NRC], 2012);

• a student’s ability to systematically design a solution to a solvable problem, and 

when unsolvable, provide possible solutions (NAGB, 2011; NRC, 1999,2012); 

and

• a student’s ability to apply and discuss mathematical processes, skills, and 

concepts enhancing global awareness to everyday problems (NRC, 1999, 2012). 

Therefore, the connections that authentic problems make with student critical

thinking skills determine teacher influence on content delivery. These authentic 

problems need to connect what students want to know through student interest with 

multiple avenues to arrive at conclusions (Vasquez, Sneider, & Comer, 2013). In 

essence, educators have the power to help students’ bridge interest through authentic 

problems of practice, thus, helping students to become self-regulated learners.

Within the STEM movement, cognitive learning has had to improve as the focus 

on STEM-based tasks increased in public education and in the national curriculum 

(NCTM, 2000; Verma, Dickerson, & McKinney, 2011). Students formulate a 

hypothesis, bring forethought into decision-making strategies, have the will power and 

persistence to finish, then once they reach their goal, self-reflect on the task to make it
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better in the future (Brooks & Brooks, 2001; Chen & Stevenson, 1995; Di Lisi et al.,

2011; Fereira & Turdel, 2012; Zimmerman, 2002,2008). Students are now required to 

use metacognitive strategies and techniques that they have never had to use in previous 

centuries (Jensen, 2008). Authentic problems are the backbone to self-regulated learning.

A self-regulated learner must believe in himself or herself that they can learn, no 

matter the task (Bandura, 1993; Bandura & Jourden, 1991; Zimmerman, 2002). STEM 

curriculum utilizes similar strategies that a self-regulated learner must possess in order to 

be successful. Learners transform motivation, refinement, and task completion through 

mental abilities into skills used at all levels of academia (Zimmerman, 1989, 1990a, 

1990b, 1998,2008). The complexity of controlling one’s learning environment in a 

controlled classroom is a monumental task.

With the focus on STEM curriculum now connected to testing, using standardized 

measures, students’ self-regulated learning was measured only by direction of interest 

about content, not amount of interest in content (Tyler, 1984). However, intelligence 

tests do not measure motivational strength and persistence (Rindermann, 2007; Tyler, 

1984). STEM education pushes the limits of students—it is not to be a memorization 

technique (Stolp, 2005). STEM involves “self-awareness, self-motivation, and 

behavioral skill to implement that knowledge appropriately” (Zimmerman, 2002, p. 66). 

The interest must come from the student intrinsically, over time, and with repetition, so 

that learning connects to each learning task (Jensen, 2008; Zimmerman, 2002,2008). 

Properly designed STEM curriculum requires students to be self-regulated learners; 

despite the United States Department of Education use o f standardized assessments from 

1969 through 1982.
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Conclusions on the STEM Model for Teaching Mathematics

Over 200 years, the STEM-model in education has been minimal by governing 

agencies and curriculum writers to fit the needs of the american society and educational 

systems. Many reasons for this manipulation continue to surface and are related to 

international test scores, students lacking performance in schools, and schools not making 

significant gains in mathematics and science (Jolly, 2009). The lack of qualified 

mathematics and science teachers, failure of adequate curriculum from state 

governments, STEM-related funding being cut from budgets, and universities failing to 

create STEM interest are just a few of the finger-pointing reasons (Garrett, 2008).

The definition of curriculum is vague and it is open to multiple suggestions, 

implementations, and evaluations. However, I believe there must remain a structure to it. 

Curriculum is a set of rules and procedures designed to provide knowledge to those 

within the course: its worth is what makes a learner want to learn more about it (Lam, 

2004; Locke, 2009; Lou et al., 2011). When curriculum is relevant, the student is 

engaged and is given the ability to generate a feeling of belonging. A student who feels 

invested is a student who experienced an ideal curriculum.

The United States of America is losing the battle for competitive global initiatives 

and economic significance (Friedman, 2005; Jolly, 2009; Lewis, 2014; Sass, 2014). 

Standardized assessments and lessons built around assessment strategies impede the 

opportunity for students to discover. Adaptation of mathematics curricula should focus 

on changing from assessment strategies to lessons of discovery and inquiry. Discovery, 

by its very nature, takes time to produce and understand. Inquiry methods help to 

promote discovery (Stolp, 2005). However, the uses of timelines, lesson planners, and
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curriculum maps with unrealistic pacing guides have removed the process of discovery 

by limiting the creativity needed to produce citizens who are innovative and adaptive to 

our changing global presence.

The complexity of controlling students’ learning environment, while allowing for 

traditional teacher feedback, is burdening (Cleary & Zimmerman, 2004). Students need 

to be empowered to push past difficulties experienced in the classroom from those 

teachers who remove the self-regulatory implications on learning. The connection 

between STEM and self-regulated learning has proved logical, but difficult as teachers 

attempt to facilitate STEM-focused traditional feedback (Grubbs, 2013; Hackett, 1985; 

House, 2002; Jolly, 2009). Furthermore, STEM content areas require an integrated 

curriculum that uses problem solving and inquiry-based learning to assist students with 

motivation and other self-regulatory functions (Cleary & Zimmerman, 2004). Teachers, 

who allow students to travel the cyclical pathway of self-judgment and self-reflection, are 

allowing students to become self-regulated learners. Teachers, who use STEM 

curriculum and authentic problems, empower students to be self-regulated learners as the 

processes of these lessons delve deep into motivation and goal setting (Cleary & 

Zimmerman, 2004; McNalley, 2012; Verma et al., 2011). Without STEM education, the 

cognitive dissonance needed for students to reach self-regulation will be forever lost in 

the infrastructure of a broken and inconsistent curriculum (Becker & Park, 2011; Bybee, 

2007; Fensham, 2004; Festinger, 1957).

Teacher Feedback: A Conceptual Framework 

The ability to think: it is the ability to solve new cognitive problems by thinking 

(without relying on pure recall of knowledge), to infer (to draw inductive and
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deductive-logical conclusions, reasoning), to think abstractly (to categorize, to 

sort out information, to process abstract information in the form of verbal and 

numerical symbols, in the form of abstract figures and in the form of general 

rules), and to understand and realize (to recognize and construct structures, 

relationships, contexts, and meaning). (Rindermann, 2007, p. 691)

Banchi and Bell (2008) stated that the idea of integrating affirmation with a 

structured inquiry component is key to understanding whether the student knows the 

information. The teacher can generate data and ask the student to confirm the correctness 

by using prior knowledge to generate ideas and thoughts. The goal is to have the student 

generate explanations by evidence collecting based upon the resources given to them 

(Boaler, 2008). In both cases, the student is being required to disseminate data and 

explain it, in their own words, using more evidentiary material. A student pushed to their 

limit, creates a new conceptual understanding of a topic that they may know very little 

about (Festinger, 1957; Grubbs, 2013; Jensen, 2008). They must use prior knowledge 

and new knowledge to bridge the gap of learning. The struggle they face is the birth of 

personalized learning. Once they create meaning, it is theirs to keep.

Educators are facilitators of STEM-based learning (Schunk, 1990, 1996,2012). 

STEM-based curriculum requires effective interaction, student reflection, and personal 

experience—“ the essentials of thinking;” not content underpinned in computational and 

procedural methods where traditional teacher feedback can reside (Dewey, 1910, p. 14; 

Jensen, 2008). The combination of inquiry, procedure, and computational methodology 

is less motivational for students—stifling their creativity and increasing the need for
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traditional teacher feedback in the classroom (Jensen, 2008; Schunk, 2012; Zimmerman, 

1986a, 1986b, 1990, 2002, 2008).

To ensure students are receiving valuable chances at inquiry, educators should 

focus on the CCSSI mathematical standards that promote reasoning, perseverance, 

modeling, and verbal expression (CCSSI, 2015). The current method of teaching 

mathematics is not about the regurgitation of facts, rules, and standards (Boaler, 2008). 

Instead, by removing traditional teacher feedback, mathematics becomes reasoning skills, 

problem solving methodology, and being flexible in uncomfortable scenarios within the 

classroom setting (Boaler, 2008).

Banchi and Bell (2008) describes inquiry-based learning as a multitude of steps 

integrated into a mathematics curriculum. By using four levels of structure, any 

curriculum can be inquiry integrated even with procedural components. These four 

levels are: "confirmation inquiry [confirming results already given], structured inquiry 

[generating an explanation], guided inquiry [design a procedure to test], and open inquiry 

[no guidance]" (Banchi & Bell, 2008, p. 26).

At the confirmation level of inquiry, students have the majority of the task. 

Teachers will provide the question, procedure, and the results (Banchi & Bell, 2008). 

Students have to connect all the pieces together as a way to practice inquiry 

methodology. In the structured level of inquiry, teachers provide the question and 

procedure (Banchi & Bell, 2008). Students are learning the process of evidentiary 

building and testing of their ideas to formulate a possible solution (Banchi & Bell, 2008). 

Guided inquiry, the third level, teachers are responsible for generating the question to the 

task. The students are responsible for goal setting, procedure building, building the
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evidence, and proposing a solution (Banchi & Bell, 2008). In the final level of inquiry, 

open inquiry, the students are fully responsible for the entire process from generating the 

question to providing a possible solution (Banchi & Bell, 2008).

A student can enhance their learning and at the same time, provide a basis to 

which they are pushing their limitations to learning when asked to derive the task to 

which would best be appropriate then have the student test their own theory—thus 

investing them in their own learning (Boaler, 2008; Stolp, 2005). It is important that 

students are given the opportunity to experience mathematics. Often, educators make 

student learning about personal beliefs regarding the content, thus creating holes in 

understanding, and cognitive gaps that they have to fill themselves (Black & William, 

1998; Brooks & Brooks, 2001; Ertmer & Newby, 1993; House, 2012). Mezirow (1997) 

stated, “a frame of reference.. .is composed of two dimensions: habits o f  mind and a point 

o f view” (p. 5).

The student must be engaged in discussion (Jensen, 2008; Lam, 2004; Marshall & 

Wienstein, 1984; Sprenger, 1999). Thus, problem solving and inquiry learning become 

the sole focus of some of the best forms to engage the cognitive dimension of a student. 

The use of self-regulated learning via goal setting starts the process of showing students 

how to be self-regulated learners through inquiry-based strategies. The natural ability for 

students to collaborate with peers makes inquiry a great introduction to self-regulated 

learning. Students are inquisitive. Once an educator is able to make student learning 

enticing, they can help set academic goals. By setting goals, the student feels a sense of 

purpose to accomplish the goals.
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As self-esteem and self-reflection increase, the student collectively builds similar 

strengths in academia. This self-reflection helps students test their ideas and implement 

strategies in the real world (Duncan-Andrade & Morrell, 2008). Upon the completion of 

critical praxis, students can then reflect on the experience, thus creating an instant 

connection between personal thought and thorough reflection threw reapplication.

The current educational push is the Common Core Standards—an educational 

enlightenment that asks students and educators to use problem-solving strategies and 

incorporate writing at every level of education. Students produce critical analyses in 

every content area on state mandated end of course examinations (Popham, 2010). 

Unfortunately, these same standards do not help create student creativity or emphasize 

the value of critical thinking. They do not ask, "what knowledge is most worth 

teaching?" nor do they ask, "what are the best methods...for teaching this knowledge?" 

(Perry, Vandekamp, Mercer, & Nordby, 2002; Spring, 2011, p. 1; Zimmerman & 

Bandura, 1994; Zimmerman & Martinez-Pons, 1988). Instead, the standards are a 

continuation of fact building and content specific procedures. This leaves little room for 

authentic assessment and student-led curriculum.

Five Studies of Teacher Feedback

The following sections provide a brief summary of six studies that focus on 

teacher feedback and the connection to self-regulated learning characteristics. Each study 

has different methodologies used and each vary in measurable characteristics. Each 

study varied in participant age, which shows the need for research of high-school aged 

students when connecting teacher feedback to self-regulated learner characteristics.
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Study 1: Schunk (1983). The purpose of Schunk’s (1983) pre- and posttest 

experimental design was to determine how external and self-monitoring derives from 

self-evaluation. A subsidiary measure was determined if the monitoring agent (teacher) 

is less important than the monitoring itself (student). Thirty, middle-class, elementary- 

aged students (15 male and 15 female) were selected using a pre-training assessment that 

demonstrated a 75% failure rate of completion on subtraction instruction in a 

mathematics classroom.

Students were asked to rate themselves on their ability to solve, correctly, 18 

sample pairs of problems. Once each student rated their ability, they were given the 

assessment and asked to stack the problems they believed were correct. Students, during 

this assessment, were not given any performance or visual feedback from the teacher. 

During the next phase, the teacher presented visual feedback in front of the student by 

placing the correct response on the stack for the student. In the final phase, the teacher 

simply told the students the learning period was over and provided no visual feedback.

Schunk (1983) showed that students self-monitoring, of self-efficacy and self- 

evaluation, showed no significant gains than those who received external monitoring on 

both the pre- (self-monitoring M=  5.1, SD = 1.8; external monitoring M  = 4.8, SD = 2.0) 

and posttest (self-monitoring M  = 15.6, SD = 2.3; external monitoring M =  14.9, SD = 

2.6). However, when those same assessments were measured against the no monitoring 

pre- (M= 5.0, SD = 2.1) and posttest (M= 7.2, SD = 4.7), gains were significant. The 

results for skill and persistence showed the same pattern.

In conclusion, those students who experienced external- and self-monitoring 

conditions had a more persistent approach to their learning; which ultimately resulted in
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greater skill in subtraction as well as a higher self-efficacy to try more problems (Schunk, 

2012). Therefore, in order for students to achieve in mathematics, teacher feedback is not 

necessary. A teacher who facilitates learning, but does not direct students how to learn, is 

a teacher who understands self-regulated learning.

Study 2: Kluger and DeNisi (1996). The purpose of Kluger and DeNisi’s (1996), 

using a meta-analysis, was to determine the effects of feedback interventions on student 

performance. The meta-analysis focused on three control factors: task learning, task 

motivation, and self-related tasks (Kluger & DeNisi, 1996). A total of 607 effect sizes 

resulted in 23,663 observations where the feedback intervention (FI) improved student 

performance on average (d = .41). However, this same data showed over one-third of the 

FI’s decreased performance (Kluger & DeNisi, 1996).

For task learning to occur, the student must feel a sense of connectedness to the 

components of the task (Kluger & DeNisi, 1996). If the student understands the initial 

component, the tendency is to forgo much of the initial phase of goal setting and task 

planning due to the commonality of the information. The student will also bypass asking 

for teacher feedback and clarifying questions (Kluger & DeNisi, 1996). However, if the 

task is unknown, the student will begin to create a strategic plan and begin to implement 

and test their hypothesis (Kluger & DeNisi, 1996).

Kluger and DeNisi (1996) also showed how task motivation followed a similar 

pattern to task learning. When students are motivated about the task, but have noticed a 

discrepancy in the way teachers provide feedback, they will adjust their self-regulated 

learning strategies (Kluger & DeNisi, 1996). Students, who perceive feedback as 

positive and helpful, will seek other self-goals and strategies because they understand that
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help from the teacher will be available. However, when a student senses a negative 

discrepancy to feedback, the student will increase their own self-regulated learning effort 

and shift attention to a strategy that will lend itself back to a positive feedback connection 

(Kluger & DeNisi, 1996).

Finally, Kluger and DeNisi (1996) focused an analysis on the self-related tasks. 

Students will set goals and plan a strategy. However, students who are not able to 

successfully start the process of self-regulation will look to supervision to assist in the 

initial role of setting goals and strategies to improve initial task performance (Kluger & 

DeNisi, 1996). Once a student is able to start the process, the student will then determine 

if the task is too easy or too difficult. If the task is easy, student performance increases 

and feedback decreases (Kluger & DeNisi, 1996). If the task is difficult then the student 

will either ask for more feedback in order to continue the task or quit the task (Kluger & 

DeNisi, 1996). Therefore, proper feedback can assist a student to continue a difficult task 

in order to build self-efficacy and ultimately, self-regulatory practices.

In conclusion, task entry is a key component to student self-regulation. A task 

that provides students with entry points, familiarity, and promotes student motivation will 

also provide a student with the self-efficacy to complete a difficult meta-task process 

(Kluger & DeNisi, 1996). Therefore, teachers need to be mindful in task creation that 

will successfully integrate student interest that increases motivation and task recognition.

Study 3: Allen, Witt, and Wheeless (2006). The purpose of Allen, Witt, and 

Wheeless’s (2006) meta-analysis was to show how consistency of teacher immediacy, 

through feedback, could motivate a student to increase cognitive function. The meta

analysis focused on the ability to generalize the correlations that happen between (a)
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cognitive learning and immediacy of feedback, (b) affective learning and immediacy of 

feedback, and (c) cognitive learning and affective learning (Allen, Witt, & Wheeless, 

2006). A total of 1,449 effect sizes, composed of college students over a four-year 

period, were studied produced coefficients that are significant at p <  .05 and 

demonstrated a nonsignificant deviation level, X 2 =  1.73 (1, w = 1449), which shows the 

model used in the meta-analysis is not inconsistent with the matrix used (Allen et al., 

2006).

While students are moving through the self-regulation phases, motivation plays an 

integral role in student success and the need to finish. Teacher motivation as perceived 

through dynamic feedback assists student to connect knowledge of content to cognitive 

learning (Allen et al., 2006). However, Allen et al. (2006) are quick to point out that the 

meta-analysis is limited in determining how much immediacy a teacher provides can 

carry a student to complete self-regulatory practices. Students may increase learning 

because the teacher shows immediacy of knowledge and feedback but that does not mean 

the students will improve learning in classroom (Allen et al., 2006).

In conclusion, the connection between cognitive learning and active learning 

remains understudied (Allen et al., 2006). High-school aged students are understudied. 

The practices of students to remain in a self-regulatory state are generalized by teacher 

immediacy, motivation, and feedback. However, to remain self-regulated, a student must 

build self-efficacy and interest for their own learning. This implies that teacher 

immediacy is a small piece in that puzzle, but an important one if used at the correct time.

Study 4: Emanuelsson and Sahlstrom (2008). The purpose of Emanuelsson and 

Sahlstrom’s (2008), using conversation analysis and variation theory, was to determine
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how teachers can control student participation and understood meanings when verbal 

cues interact with learning behaviors. The studied focused on nine lessons from Swedish 

high-school classrooms and five lessons from United States high-school classrooms. 

During the videotaped lessons from the Learner’s Perspective Study, Emanuelsson and 

Sahlstrom (2008) investigated the relationship between student-to-teacher to content 

analysis of graphical representations of functions. Despite analyzing videos from two 

different countries, the analysis did not seek to find differences between countries of 

origin. Instead, focus was devoted to the interaction between student and teacher in 

whole-class, frontal teaching.

Upon reviewing the transcripts, the results showed clear evidentiary proof that 

when students were left to think critically, with very little support from the teacher, were 

able to improve self-regulatory practices (Emanuelsson & Sahlstrom, 2008). The 

students who received heavy traditional, teacher feedback practices, were less inclined to 

want to think critically and often took the goals of the teacher on as their own; thus 

heavily constraining any kind of student-initiated correcting for understanding 

(Emanuelsson & Sahlstrom, 2008). Unfortunately, the students in the Swedish 

classrooms experienced a higher level of self-regulatory practice, while the students in 

the United States classrooms were following the leader.

In conclusion, the study illustrates the importance of understanding that teaching 

mathematics is not about the mathematical computation only. Instead, students and 

teachers must work independently and collaboratively on solving problems. Students 

will perform at a higher rate when expected to think critically and reflect over the 

experience; both needed competencies of the self-regulated learner.
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Study 5: Velez and Cano (2008). The purpose of Velez and Cano’s (2008) 

descriptive correlational study was to examine the connected relationships a teacher and 

student has during teacher immediacy traits and student motivation. The study focused 

on a census that gathered responses from 41 freshman and sophomores enrolled in a, 

required, collegiate, agriculture class. Each student completed four assessment 

instruments, which related verbal and nonverbal connections to student motivation (Velez 

& Cano, 2008). The instruments used in this study, for the students, were (a) the Verbal 

Immediacy Behaviors Instrument (oc =  .89), (b) the Nonverbal Immediacy Behaviors 

Instrument (oc =  .84), (c) the Expectancy-Value Measurement (oc = .76), and (d) the 

Approach-Avoidance Instrument (approach, oc = .76; avoidance, oc =  .88) while teachers 

received a demographic study (Velez & Cano, 2008).

Velez and Cano (2008) found that as a student began to feel comfortable to 

approach the teacher, the feeling o f avoidance also increased, more often at a higher rate. 

This study significantly showed that despite a task or teacher immediacy of feedback, 

whether verbal or nonverbal, a student would gravitate towards the instructor when 

motivated to do so (Velez & Cano, 2008). However, at the same time and out of fear, a 

student will avoid teacher immediacy as the student-generated goal nears (Velez & Cano,

2008).

The study also focused on the nonverbal cues that students use as a means of 

motivation in the class. Despite overlooking the obvious nonverbal cues, a teacher who 

exhibits strong communication through body language, a glance, or even a facial 

expression, will often influence student motivation (Velez & Cano, 2008). In terms of 

verbal cues, the highest correlation was found between students asking questions and
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being encouraged to talk (d = 1.35), addressing a student by their first name (d = 1.25), 

asking students about discussion topics (d=  1.18), and student praise of their work and 

effort (d=  1.09) (Velez & Cano, 2008).

Based on the research, immediacy is a moderate factor to increase student 

motivation. In nonverbal communication, teachers need to take care of and monitor 

students’ perceptions in the classroom (Velez & Cano, 2008). Teachers need to account 

for classroom communication and value the purpose in having classroom communication 

(Velez & Cano, 2008). Finally, both verbal and nonverbal behaviors do have an impact 

on student motivational strategies and therefore can affect student self-regulatory 

practices (Velez & Cano, 2008).

In conclusion, teacher verbal and nonverbal immediacy feedback can affect 

student motivation. The importance for student reflection exists in the self-regulation 

model but in order to be effective, a teacher may have to model this same behavior by 

reflecting on classroom communication and body language. In order for a student to 

become a self-regulated learner, the environment must allow a transformation to take 

place. Therefore, teacher preparation, communication, and evaluation of personal 

interactions with student learning, must be analyzed and constructed to promote a 

foundation to learning (Kluger & DeNisi, 1996).

Conclusions on Teacher Feedback

Even though educators praise the self-regulated learning theory and value the 

openness of the classroom, “many...acknowledge that they have not changed their 

teaching practices accordingly” (Brooks & Brooks, 2001, p. 150; Zimmerman, 2000). 

Brooks and Brooks (2001) lists four primary reasons that can account for the non-change
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• a high emphasis on test preparation;

• student performance on state-mandated testing;

• lack of administrative support; and

• the lack of professional knowledge, by the educator, in conducting a lesson 

using a social cognitivist constructivist approach to learning (p. 150).

A STEM-model curriculum requires the coding of an individual’s ideas and 

thoughts by systematically enhancing the ability to (a) question findings, (b) provide 

evidence, and (c) express ideas (Bybee, 2010). There exist various open-ended, semi

structured projects based in traditional context that exemplifies the importance of thought 

and reflection (Lockhart, 2009). Traditional teacher feedback interrupts the self

regulated learning process by interjecting varied motivation, not by the student, but by 

the teacher.

The interactions within the classroom must be intertwined and carefully adjusted 

as the student proceeds through the task (Boaler, 2008; Lockhart, 2009). These tasks 

require challenging student cognition, as well as, traditional teacher feedback in order to 

shape classroom learning (Emanuelsson & Sahlstrom, 2008). However, I believe 

curriculum needs structure. If educators use these projects, they create open-minded 

students who look beyond what "has" to be learned and instead at what is "still" to be 

learned.

Concluding Thoughts on the Review of Literature

Current research shows that feedback provided to students can help them persist 

in learning when used as a means to facilitate, not as memorization. Teacher feedback 

must connect relevant experiences with previous student knowledge. When teacher
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feedback does not connect student experiences, students will experience difficulty in 

completing tasks. Likewise, when teacher feedback becomes less helpful, students will 

seek other methods in order to be self-sufficient in their learning. Thus, immediate 

feedback does not constitute immediate learning.

Although current research provides a backdrop that connects problem solving to 

student self-regulated learning, very little research connects the moment of minimal 

teacher feedback with conceptual understanding of self-regulated characteristics and the 

continuance of student self-regulated learning through student questioning. Therefore, 

gaining the knowledge of how to ensure students become self-regulated learners through 

characteristics by use of minimal teacher feedback would benefit teachers who wish to 

implement problem-solving strategies in the classroom. In essence, does traditional 

teacher feedback promote self-regulated learning characteristics more so than minimal 

teacher feedback?
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

This chapter will address the components found in a qualitative case study design, 

paying special attention to answering the research questions stated in Chapter 1 and 

Chapter 2. Chapter 3 begins with the overview of the problem of study, its purpose for 

study, and the research questions that guided this study. Following this is research design 

and rationale, ethical safeguards, discussion of case study participants, the setting, sample 

strategy, data collection and instrumentation used, the data analysis, role of the 

researcher, dependability and creditability, and a summary of the chapter.

Problem and Purposes Overview 

The problem of this case study is minimal teacher feedback and how the use of it 

combined with the understanding of self-regulated learner characteristics can lead to 

student self-regulation in a high-school mathematics classroom (Zimmerman, 2002). 

Minimal feedback is the reduction of words and phrases meant to assist self-regulated 

learning to occur. There are many ways that teacher feedback can be viewed and given 

to students just as there are many ways that students can learn because of it (Boaler,

2008; Schunk, 2012). However, understanding the characteristics of a self-regulated 

learner can help determine the direction of appropriate teacher feedback at the critical 

moment a student is going through the three phases of the self-regulated learning model 

(Zimmerman, 2002).

Current research connects self-regulated learning to adult students, either in the 

workplace or in collegiate courses. The research also connects feedback that is given in a 

professional manner. The research is lacking the connection of teacher feedback to self
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regulated learning characteristics of high-school aged students in a mathematics specific 

classroom. STEM curriculum demands students to be self-regulated thinkers and 

teachers to foster and facilitate student learning. Therefore, the purpose of this case study 

is to help high-school teachers become better observers of self-regulated learning 

characteristics so that they may foster self-regulated learning practices through minimal 

feedback. Teachers who provide minimal feedback that does not hamper, stop, or change 

student thinking, will cultivate student-learning practices within the self-regulated 

learning model (Boaler, 2008; Sagotsky et al., 1978).

Teacher feedback that affects the self-regulatory learning model must (a) allow 

students personal experiences and prior knowledge to initiate the initial planning phase; 

(b) encourage students to critically think about their own methods of reaching goals; (c) 

allow students to gather information that promotes, not hinders, metacognition; and (d) 

allow students to discover efficient methodology to attain solutions (Banchi & Bell,

2008; Becker & Park, 2011; Brooks & Brooks, 2001; Fensham, 2004; Jensen, 2008; 

Pintrich, 2000; Zimmerman, 2002). The purpose of self-regulated learning provides 

student-centered decisions with minimal teacher feedback interaction during the 

crossover phases of self-regulated learning theory (Winne & Hadwin, 2008; Zhou, 2013; 

Zimmerman & Schunk, 2007).

Self-regulated learning aligns with a social cognitivist constructivist perspective 

while the underpinnings of behavioral and information processing perspectives aligns 

with teacher feedback (Bandura & Jourden, 1991; Schunk, 2012; Zimmerman & Schunk, 

2001, 2007). Originally derived through an adult’s ability to develop self-control, self

regulation now expresses through students’ academic learning and personal achievement
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in setting and attaining goals (Jensen, 2008; Mace & West, 1986; Zimmerman & Schunk, 

2001).

The view of education has since changed from teacher-led discussion and 

traditional feedback through explanatory processes, to discussions where students are 

expected and required to think on their own (Freire, 1970/2012; Rohwer, 1984). Students 

need to be critical thinkers and discover mathematics by questioning, goal setting, being 

persistent, and reflecting on the process (Dewey, 1910; Marzano, 2004). These four 

perspectives are essential to understand the complexity of student learning and compose 

the emotions, the connective concepts, and metacognition tendencies that a student will 

experience by using minimal teacher feedback (Brooks & Brooks, 2001; By bee, 2010; 

Jensen, 2008).

Research Questions

The central question that guided this study was: How do teachers view the effects 

of traditional versus minimal feedback on student self-regulation? This central question 

generated the following subquestions related to Zimmerman’s student self-regulating 

characteristics::

1. How did teachers describe the motivation characteristic of self-regulated 

learners?

2. How did teachers describe the interaction characteristic of self-regulated 

learners?

3. How did teachers describe the goal-setting characteristic of self-regulated 

learners?



90

4. How did teachers describe the self-monitoring characteristic of self-regulated 

learners?

5. How did teachers describe the self-instruction characteristic of self-regulated 

learners?

6. How did teachers describe the self-reinforcement characteristic of self- 

regulated learners?

7. How did teachers describe the time management characteristic of self

regulated learners?

8. How did teachers describe the self-evaluation characteristic of self-regulated 

learners?

9. How did teachers describe the organization of work and the environment 

characteristic of self-regulated learners?

These questions must be answered through observations, interviews, and accounts 

of experience leading to “what” and “how” a teacher changes behavior (Yin, 2014). 

Therefore, a qualitative study is the most appropriate methodology for this study (Yin, 

2014). The questions “what” and “how” are best answered through a case study.

Research Design and Rationale

The use of a representative single-case embedded case study design methodology 

assists me in how teachers view the feedback they give to their students and how they 

define the self-regulating characteristics a student must possess in order to be a self

regulated learner (Yin, 2014). The process I used to connect teacher feedback with self

regulated learner characteristics is called pattern matching. In order to observe these 

sequences, I asked “what” and “how” questions. Questions that require an observational
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and discussion-based approach are best reported using a qualitative measure. I chose to 

align this case study with Yin’s (2014) research design and methods to construct a case 

study because the process is theoretically supported and explained step-by-step, making it 

practical to comprehend.

Yin (2014) designed the approach to case study linking empirical research 

questions, findings, and conclusions to the found data. Yin provides detailed directions 

and explanations on the appropriateness for selecting a case study; defining and designing 

the approaches within the study; how to prepare questions, collect evidence from the 

asked questions, and analyze the evidence collected; and most importantly, how to report 

the findings in accordance with professionalism as a researcher. Therefore, I used Yin’s 

qualitative methodology to model my research design. Due to my study being held 

within an instructional institution, I also used Merriam and Tisdell’s (2016) case study 

methods and Mershon’s (2010) transcription techniques to supplement Yin’s (2014) 

design because it provided a clearer backdrop towards an educational-based case study.

Both Yin (2014) and Merriam and Tisdell (2016) state that a case study provides 

an in-depth analysis of an investigational event within a real-world scenario. A 

qualitative study seeks depth of understanding, which is needed and extremely important 

for my study (Yin, 2014). Yin (2014) suggests that to counterbalance a real-world event 

and being thorough with data collection within a case study investigation, triangulation is 

a necessary component. Therefore, I have followed this protocol by collecting data 

through multiple sources.
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Ethical Safeguards

In order to protect all participants in my study, I submitted my study to the Mercer 

University Institutional Review Board (IRB) and was approved to conduct research. The 

approved IRB form of this study is in Appendix A. Upon approval, I sought and was 

granted acceptance to conduct research on my high-school campus using an on-site IRB 

Principal approval. Upon permission from my campus principal, I asked each participant 

to sign an informed consent form to conduct a study and each participant signed it. The 

participant approval form is located in Appendix B.

In this case study, I did not report any data or collected any data using real 

participant names. Instead, I used pseudonyms to replace participants’ names. 

Participants were not placed in danger or exposed to harmful situations during the 

duration of the study. This case study did not affect any professional evaluations in 

accordance to the work environment of the teachers. All teachers experienced the same 

protocols, with the exception of the one-on-one interviews that were adjusted based upon 

the data collection dining the session and in previous sessions. I allowed each participant 

to review his or her transcript session for accuracy and permission to publish the results. 

The storing of code lists and raw interview data are on separate thumb drives to maintain 

participant privacy. All collected data on those thumb drives will be located on the 

Mercer University campus in the office of the Dissertation Committee Chairperson.

Participants, Setting, and Sample Strategy

Because I am using a small group for my research, Yin (2014) states that those 

participants that are used within the study must be distinguished from those persons who 

were not within the study. In this study, the setting was a suburban high school in
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Georgia that works on a semester calendar system. The criteria for selecting participants 

were teachers highly qualified in the field of mathematics and were teaching for a 

minimum of two years.

The typical highly qualified teacher neither receives more than one needs 

improvement rating nor receives more than three exemplary ratings as part of the 

evaluation norms. The teachers who teach mathematics will typically have at least two 

preparation content courses to plan for within a single semester. It is rare to have only 

one class to prepare for or more than three classes during a calendar year. The workload 

becomes too great and can begin to affect the effectiveness of teaching in the classroom 

and the evaluation of those same teachers. Therefore, each teacher selected had exactly 

two course preparations during the duration of the semester.

The teachers that selected taught all grade levels within the school. The purpose 

was to have a variety of aged children and levels of mathematics where any student will 

exemplify the characteristics of a self-regulated learner. Thus, any chosen participant can 

observe self-regulatory characteristics.

I was the department chair of the mathematics department and the participant’s 

direct supervisor. I selected the participants based upon their knowledge of content, the 

courses they taught, and their comfortability with protocol. I chose this to ensure no 

communication would occur during the study between participants while in team 

meetings where I was not able to observe and collect data. I wanted my study to 

represent a wide range of teacher ages, teacher experience, student ages, courses that 

represent all levels within a high-school setting, and teachers who have had at least a 

rating of a three on all standards within the state evaluation. A teacher who receives a
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rating of a three is considered proficient at their expected level of performance. The 

participants in this study volunteered their state evaluation ratings during the background 

survey. I chose a representative sample because I wanted the results of my study to 

reflect the typical teacher on any high-school campus (Merriam & Tisdell, 2016; Yin, 

2014).

After I selected my five participants, based upon their teaching schedule, I 

provided a teacher background questionnaire that asked for a detailed description of their 

overall teaching background and philosophy. Each participant filled it out electronically 

and submitted it back to me. I used the data to formulate a detailed participant 

description to ensure a representative sample was in fact reached. The questionnaire is 

located in Appendix C.

I initially kept the participant names anonymous by numbering them, Participant 

1, Participant 2, Participant 3, Participant 4, and Participant 5. I did not give them a 

pseudonym until I began the individual interview and focus group interview narratives 

for Chapter 4. My transcripts refer to each participant by number (1-5). In Table 1 ,1 

show the overall connection between all five participants. First, I provide the participant 

number and then the pseudonym associated with him or her. I include the ethnicity, the 

highest degree earned, the number of years each participant has been teaching, and the 

state evaluation level of proficiency ratings earned over his or her career in education.

Participant 1, referred to as Bill, is a Caucasian male teacher and was teaching 

Advanced Placement Calculus AB and Pre-Calculus courses at the time of data 

collection. He has a master’s degree. At the time of data collection, he has taught two
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years and has received, at minimum, a level three in all areas of the state evaluation 

process.

Participant 2, referred to as Stacey, is a Caucasian female teacher and was 

teaching SAT Preparation and Algebra 2 courses at the time of data collection. She will 

receive a master’s degree in June of 2016. At the time of data collection, she has taught 

five years and has received, at minimum, a level three in all areas of the state evaluation 

process.

Participant 3, referred to as Danielle, is a Caucasian female teacher and was 

teaching Algebra 1 and Geometry courses at the time of data collection. She has a 

master’s degree. At the time of data collection, she has taught 22 years and has received, 

at minimum, a level three in all areas o f the state evaluation process.

Participant 4, referred to as Kim, is an African American female teacher, and was 

teaching Advanced Mathematical Decision Making (AMDM) and Advanced Placement 

Statistics courses at the time of data collection. She has a master’s degree. At the time of 

data collection, she has taught 22 years and has received, at minimum, a level three in all 

areas of the state evaluation process.

Participant 5, referred to as Jan, is a Caucasian female teacher and was teaching 

Advanced Placement Calculus AB and Talented and Gifted Accelerated Pre-Calculus 

courses at the time of data collection. She has a master’s degree. At the time of data 

collection, she has taught 12 years and has received, at minimum, a level three in all areas 

of the state evaluation process.
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Table 1

Participant Information

Participant
Number Pseudonym Ethnicity Highest Degree 

Earned Years

State
Proficiency

Rating
Level

1 Bill Caucasian Master’s 2 3

2 Stacey Caucasian Halfway
Through
Master’s

5 3+

3 Danielle Caucasian Master’s 22 3

4 Kim African
American

Master’s 22 3+

5 Jan Caucasian Master’s 12 3+

In closing, I chose the setting based upon the convenience for data collection 

processes and procedures because it is my place of employment. I choose to study a 

representative sample because all teachers go through a growing process professionally 

from early to late in the profession. The sample I created represents the new teacher all 

the way until they reach senior status in the profession. I also wanted a sample of 

teachers who have graduate level backgrounds as I felt the knowledge of understanding 

self-regulated characteristics would be understood with more clarity.

The courses taught by the participants contain students who are freshman, 

sophomores, juniors, and seniors in a high-school setting. By having all four levels of 

high school students, the study is a representative sample of all age levels. While the 

course titles may not represent a STEM-like course title, my study focused on the
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cognitive processes a self-regulated learner exudes. The courses these participants teach 

do represent that level of cognitive functioning for a STEM-model curriculum.

Data Collection and Instrumentation

I collected multiple sources of data in order to determine how teachers used 

minimal feedback in order to link the characteristics of a self-regulated learner within the 

mathematics classroom. I used one questionnaire to collect data about the participant 

background. I used three different protocols to collect data in regards to feedback and 

self-regulated characteristics. They were individual classroom observation, individual 

interview, and one focus group interview. I also had to manipulate classroom-teaching 

procedures in order to adjust levels of feedback from traditional to minimal levels. All 

sessions were transcribed using Dragon dictation software and coded by the researcher 

using a Microsoft Excel spreadsheet. All procedures are explained in detail.

Data Collection Procedures

Teacher background questionnaire. Because it was important to assess the 

participant selection, I chose to provide a questionnaire to each of the selected 

participants. The questions asked of the participants were:

1. How many years have you been teaching and at what grade level?

2. What courses have you taught throughout your career?

3. What has been your evaluation rating each of the last five years specifically, 

as well as, overall in your teaching career (if you remember the criterion 

evaluation title please list -  ex: TKES, etc)

4. What grade level of students are you currently teaching? Which grade level 

do you prefer and not prefer (please explain why)?
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5. What states have you taught within?

6. What is your highest degree earned? Do you have any credits or courses that 

you are currently enrolled in that would represent a degree past your current 

highest (if so, what would your next degree be titled)?

7. What and who has influenced you as a teacher throughout the years?

8. Any other comments that would help describe you as a teacher and your 

teaching philosophy (please provide as much detail as possible).

The questionnaire can be found in Appendix C. Participants received the form 

electronically and given one week to return the form to provide ample time to reflect and 

give detailed descriptions.

Classroom observations. Before the first observation, I met with all participants 

to provide them with a copy of the data collection protocol that I would be using during 

their observations (see Appendix D). I discussed how I would be measuring their 

effectiveness on intervention application and the purpose of feedback importance. The 

participants asked questions for clarity. The instrument I discussed during the 

professional learning was a tally system meant to mark each correct and incorrect 

delivery protocol of feedback by the teacher. The second tally system was meant to 

record which environment changes the teacher made, and noticed, when proving the 

feedback.

I observed each participant in 30-minute increments between two to three times 

per week over a twelve-week period. The data was recorded based upon the instrument 

system, length of time the teacher presented feedback, and the number of times the 

protocols were asked in accordance to feedback phases. In addition, I kept a separate
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field log with personal notes and questions based upon my observations. Between 

intervention phases, I allowed the participants to ask clarifying questions of the protocol. 

These observations were not video-recorded in order to protect student identity.

Individual interviews. Each participant, upon the completion of observations, 

conducted an individual interview based upon their reaction to the observations and 

reduction of feedback. Before the initial interview, I provided each participant with the 

questions that would be asked during the personal interview. The questions asked were:

1. How do teachers define self-regulated learning pertaining to high school 

mathematics students?

2. What do teachers think of self-regulated learning?

3. What do teachers think about feedback?

4. What characteristics do teachers believe self-regulated learners exude?

5. What amount of feedback do teachers believe will lend to the best self

regulated characteristics?

6. How important are questioning techniques as they relate to feedback?

7. How do teachers define questioning techniques?

This allowed for proper reflection from the participant over the twelve-week 

observational period. Each interview was audio recorded using a recording device that 

provided folder separation. Each participant had an electronic folder on the device that 

matched his or her participant number. At the beginning of each recorded session, I 

stated the date, the interview number, and the participant number.

Each interview was conducted using the same first, five questions to ensure even 

collection on defining self-regulation and feedback. I provided each participant with a



100

copy of the same questions I would be asking during the interview (found in Appendix 

E). I collected each copy after the interview in case any participant used the copy to 

write down thoughts and ideas. As the interview progressed using my field notes, I did 

add clarifying questions that were dependent upon the participant answer. I also adjusted 

questions in future interviews based upon noticeable patterns that were starting to surface 

during the individual interviews to use for the focus group interview. A one-hour 

interview was scheduled, but the actual interview lasted for as long as the participant 

needed in order to provide their detailed responses. All five participants were included in 

the data collection.

After I transcribed each interview session, I provided a copy of the session to each 

participant for review. Each participant had the opportunity to check for correctness, 

clarity, and was able to make changes. This procedure allowed for proper accuracy and 

participant approval to my unbiased collection procedure. Each participant, upon 

completing the review, had to state approval to be published.

Focus group interview. Each participant, upon the completion of the one-on-one 

interviews, were asked to conduct a focus group interview based upon their reaction to 

the observations, the one-on-one interview, and reduction of feedback. However, 

Participant 3 had moved and therefore was not present during the focus group interview. 

Before the focus group interview, I provided each remaining participant with the 

questions that would be asked during the focus group interview (found in Appendix F). 

The questions and statements were:

1. What is typical feedback?

2. What is minimal feedback?
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3. Please describe your feedback during the typical feedback phase (baseline)?

4. Please describe your feedback during the minimal feedback stage 

(intervention)?

5. Please describe students’ quantity of questions behavior in the baseline phase?

6. Please describe students’ quality of questions behavior in the baseline phase?

7. Please describe students’ interaction behavior in the baseline phase?

8. Please describe students’ goal-setting behavior in the baseline phase?

9. Please describe students’ self-monitoring behavior in the baseline phase?

10. Please describe students’ self-instruction behavior in the baseline phase?

11. Please describe students’ self-reinforcement behavior in the baseline phase?

12. Please describe students’ time management behavior in the baseline phase?

13. Please describe students’ self-evaluation behavior in the baseline phase?

14. Please describe students’ organization of work and environment behavior in 

the baseline phase?

15. Please describe students’ quantity of questions behavior in the intervention 

phase?

16. Please describe students’ quality of questions behavior in the intervention 

phase?

17. Please describe students’ interaction behavior in the intervention phase?

18. Please describe students’ goal-setting behavior in the intervention phase?

19. Please describe students’ self-monitoring behavior in the intervention phase?

20. Please describe students’ self-instruction behavior in the intervention phase?
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21. Please describe students’ self-reinforcement behavior in the intervention 

phase?

22. Please describe students’ time management behavior in the intervention 

phase?

23. Please describe students’ self-evaluation behavior in the intervention phase?

24. Please describe students’ organization of work and environment behavior in 

the intervention phase?

Each participant was given two minutes to read the questions and make any notations 

before the first question began. The first four questions were the same for each 

participant. Each question was one minute long and I rotated through each participant, 

during each cycle.

After those 16 minutes, I used questions that represented self-regulating 

characteristics that were found in both the traditional and minimal feedback phases. This 

was a 42-minute session where participants were able to answer freely to unstructured 

questions, allowing collaboration and open up dialogue about the processes and the 

thinking that occurred as the teachers were patterning the characteristics of the self

regulated learner. The final 15 minutes were a free response session where participants 

were able to speak about their observations, ask questions of each other, and provide 

reflective thoughts. The focus group interview was audio recorded using a recording 

device. At the beginning of the recorded interview, I stated the date, the interview 

number, and the participants.

I collected each copy after the interview in case any participant used the copy to 

write down thoughts and ideas. As the interview progressed using my field notes, I did
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add clarifying questions that were dependent upon the participant answer. The interview 

was scheduled for one-hour, but the actual interview lasted for as long as the participants 

needed in order to provide their detailed responses. Four, of the original five, participants 

were included in the data collection. Participant 3 resulted in attrition.

After I transcribed the interview session, I provided a copy of the session to each 

participant for review. Each participant had the opportunity to check for correctness, 

clarity, and was able to make changes. This procedure allowed for proper accuracy and 

participant approval to my unbiased collection procedure. Each participant stated if no 

corrections were needed and to state that they approved the results to be published.

Manipulation of Classroom Procedures Related to Feedback

In order to connect teacher feedback to self-regulated learner characteristics, it is 

necessary to manipulate feedback in order to see what characteristics are affected by 

traditional and minimal teacher feedback. By using observations, individual interviews, 

and focus group interviews, I was able to collect teacher responses and reflections from 

both the traditional feedback procedure and the minimal feedback procedures. Despite 

not having the teachers record their own thoughts, they did voice ideas and concerns 

during the protocol meetings held before each feedback phase. It was during this time, 

where I continued to monitor and take down field notes as they pertain to community 

collaboration.

Initial procedure. Participants were asked to meet together to go over the study in 

general. At this first protocol meeting, the participants were given the sets of feedback 

protocols that were going to reduce the amount of feedback to be given when students 

asked a question. Once the participants saw the protocol, I collected the scripts.
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Participants were then instructed that during the initial procedure, no manipulation was to 

occur. For a period of four weeks, the participants were allowed to answer student 

questions freely, without any reduction to the feedback. I kept field notes pertaining to 

the participants’ reflections as I progressively saw them in the halls and in faculty 

meetings. This constituted in traditional feedback from a teacher.

First feedback phase. Participants were asked to meet together to go over the 

protocol for the first feedback phase. At this protocol meeting, the participants were 

given the sets of manipulation protocols that were going to reduce the amount of 

feedback to be given when students asked a question. Once the participants saw the 

protocol, I allowed them to keep the paper. Participants were then instructed that during 

the first feedback phase, slight manipulation was to occur by using certain directives 

given by the researcher. They were:

•  Yes, that is correct.

•  No, that is not correct.

•  Keep going.

•  Try a new approach.

For a period of four weeks, the participants were allowed to answer student questions 

freely, but only using the minimal feedback. If students needed to be retaught a concept, 

the participant was allowed to reteach. I kept field notes pertaining to the participants’ 

reflections as I progressively saw them in the halls and in faculty meetings. This 

constituted in minimal feedback from a teacher.

Second feedback phase. Participants were asked to meet together to go over the 

protocol for the second feedback phase. At this protocol meeting, the participants were
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given the sets of manipulation protocols that were going to reduce the amount of 

feedback to be given when students asked a question. Re-teaching was not allowed 

during the final phase. Once the participants saw the protocol, I allowed them to keep the 

paper. Participants were then instructed that during the second feedback phase, major 

manipulation was to occur by using certain directives given by the researcher. They 

were:

•  Yes.

•  No.

• Keep going.

•  Tiy again.

For a period of three weeks, the participants were allowed to answer student questions 

freely, but only using minimal feedback. I kept field notes pertaining to the participants’ 

reflections as I progressively saw them in the halls and in faculty meetings. This 

constituted in minimal feedback from a teacher.

Data Analysis

Due to the large amount of qualitative data found in this case study, it is necessary 

to utilize a coding protocol. In a qualitative case study, coding of participants and data 

collected is common practice (Merriam & Tisdell, 2016). With the vast amount of data, 

the researcher needs to monitor open-ended discussions. In order to do that, the data 

must be stored and recorded for audits on information (Merriam & Tisdell, 2016; Yin, 

2014). Merriam and Tisdell (2016) provide a clear process as to how to interpret and 

code the data for use as evidence in the study. Therefore, I utilized Merriam and 

Tsidell’s (2016) outline on how to properly code data according to the major themes
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found within the collected qualitative data. The data was collected based upon my 

guiding research questions, the literature review for self-regulating characteristics and 

teacher feedback, and the emerging themes found from collaborative sessions with the 

participants.

According to Merriam and Tisdell (2016), I utilized the constant comparative 

analysis model. As I collected data on a regular basis, I had to continually search for 

emerging themes or connect themes to data already coded. The first step was to construct 

a category of common structure. These categories were named based upon the initial 

emerging themes that each participant seems to use throughout the audio sessions or 

observations. I used the data to drive the naming of the categories. From there, I took all 

the transcribed lines o f text and dissect each sentence into a series of rows in an excel 

spreadsheet. Again, the purpose of dissection is to be able to provide an audit of the 

conversation quickly. Each line of code was relevant to the date of the interview, the 

number of interview sessions, the actual row number to where the information can be 

located in the transcription, and finally, whether it was an individual or group interview.

Once all the data was coded, I read each row—making notes as I progressed 

trying to locate any hidden themes or topics that I may have missed. I also made 

connections between themed relationships and the self-regulated learning characteristics. 

Because I read the data several times, I instituted a small panel of readers to help make 

notes on the findings. This was valuable feedback for me to ensure that my thoughts and 

perspectives are correct as well as possibly offering new perspectives on themes I may 

have missed.
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Due to the extensive amount of words that was coded, I also constructed a 

diagram of thought based upon the participant’s interviews. A visual aid helped to 

connect all five participants together offering clearer over-arching themes. By following 

the pattern that Merriam and Tisdell (2016) lays out, pattern discovery within the 

qualitative data was easier to locate and expound upon as evidence of the case study. 

Along with the visual aid, I analyzed the word count of the most used terms from the 

participants. By using word count data for participants, I can pattern match the 

characteristics of a self-regulated learner to the definitions a teacher is subconsciously 

using when they are adjusting feedback and questions.

Role of the Researcher

This study is significant to me because I teach during a time where feedback is 

valuable and necessary for students to learn to be a self-regulated learner. However, as a 

teacher, we are expected to provide a multitude of feedback and in most cases, we do so 

without thinking about the amount we are truly providing the student. An overabundance 

of feedback muddies the thought-process of a self-regulated learner and provides little 

support to the characteristics of self-regulated learning. At the same time, very little 

feedback may not make a student persist through the Zimmerman self-regulated learning 

stages. Therefore, it is vital to know what feedback is good feedback and to what amount 

is the most appropriate.

As a secondary mathematics teacher, I value a constructivist approach to learning 

where the student is only being facilitated by the question or minimal feedback. In 

mathematics, students must be able to make connections on their own: not because I have 

told them what to do or asked them to follow a procedural method to learning. I am fully
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aware o f my bias to a constructivist approach, but I did maintain openness to the research 

of this case study.

I chose to ask five of my teachers in my department because I knew of their 

personalities, their habits, their questioning techniques, their feedback patterns, and the 

level of respect I have for them in this important field. I knew they would stick to the 

protocol and would naturally progress and reflect on their own practice as the case study 

progressed. I know my bias could affect how I analyze their data, although my intentions 

were to accurately record the data; it is possible that I will have a slanted view or coding 

a theme incorrectly. Despite my personal beliefs on the progress of connecting the 

characteristics of a self-regulated learner to the level and quantity of feedback, I intend to 

report my findings as if no participants understood or had any knowledge of the 

characteristics of a self-regulated learner model.

Dependability and Credibility

Yin (2014) states that in order to have a satisfactory and quality-driven case study, 

the researcher must continually apply four tests. These four tests are construct validity, 

internal validity, external validity, and finally, reliability (Yin, 2014). During the case 

study, all four tests will be used at different intervals and different phases during the 

collection of the research data.

In order to test construct validity, I used appropriate measures that measure the 

concepts being investigated (Yin, 2014). I applyied this test during two phases: the actual 

composition of the case study and the collection of data (Merriam & Tisdell, 2016; Yin, 

2014). By triangulating data, I supported my findings by using different sources. In my 

study, this came from a) observational notes, b) field notes from protocol meetings, c)
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audio recordings from individual interviews, and d) audio recordings from focus group 

interviews. By using an Excel spreadsheet as a database of storage, and coding it with a 

unique ID, I was able to track all data quickly and efficiently for those wishing to audit 

my work (Yin, 2014).

To increase internal validity, I implemented participant checks to ensure I 

interpreted their answers correctly. Each participant was given the transcribed transcripts 

and was allowed to make corrections or question my interpretation. I also used peer 

collaboration on theme searching and coding practices by asking several teachers in the 

building to help me look at data for themes (Merriam & Tisdell, 2016). I utilized a word 

count to pattem-match the characteristics of a self-regulated learner with defined notions 

of teacher feedback.

To increase external validity, I described, in detail, the processes used and the 

instruments used so that the study can be replicated outside of the constructs of this case 

study (Merriam & Tisdell, 2016). This will help any reader or future researcher 

distinguish how their situation can be aligned with any situation from the study. I chose 

to use teachers who exemplify the traditional scores on the state evaluation as well as 

teachers who teach any typical mathematics course offered in a high-school setting. I 

chose to observe during different phases of lessons and units of study.

Yin (2014) states that a case study can increase reliability of qualitative research 

provided the researcher takes precautions and follows proper protocol. I provided an 

overview of the case, the procedures that I have followed and will follow, the research 

questions that guided my study, and using the Excel spreadsheet and field notes as the 

means to provide a guide of evidence (Yin, 2014). I also kept and recorded personal
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thoughts throughout the process and all phases of the study to catch any bias or reflection 

pieces to research further.

Summary

This chapter provided the research design and rationale, all data collection 

methodology and processes, as well as the data analysis methods. I used Yin’s (2014) 

case study design to guide how I collected data and analyzed the data once collected. I 

supplemented Yin’s design with Merriam and Tisdell’s (2016) methodology to strengthen 

the specific components to a case study based upon the educational field to which this 

case study took place. I also supplemented the transcription process by using Mershon 

(2010). In Chapter 4 ,1 present the results of the study. In Chapter 5 ,1 discuss my 

findings and all the implications for future research on this case.
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CHAPTER4 

RESEARCH FINDINGS 

In this chapter, I present the research findings by focusing on the differences each 

participant discussed when traditional feedback was reduced into minimal feedback. I 

derived the data from field note observations completed in each participant’s classroom, 

the audio-recorded one-to-one interviews that were conducted with each participant, and 

the audio-recorded focus group interview completed with four out of the five participants. 

My observation field notes contained the tally sheets used to collect when students were 

asking questions and the amount of feedback that each participant provided at the time of 

student question. My interview field notes contained keywords and questions, along with 

connected ideas, that I gathered while interviewing each participant and the focus group.

I collected the participant’s field notes that they made while they were interviewing and 

speaking during the focus group. Data were analyzed using pertinent codes for the 

transcriptions of the interview sessions and the focus group session, whereas field notes 

were analyzed to support connected themes across participants. Codes for individual 

interviews determined how each participant viewed self-regulated learning and feedback; 

codes for the focus group determined how each participant viewed the individual 

characteristics of a self-regulated learner; codes for focus group determined the 

similarities and differences between each other on the views of a self-regulated student.
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The central question that guided this study was: How do teachers view the effects 

o f traditional versus minimal feedback on student self-regulation? This central question 

generated the following subquestions related to Zimmerman’s student self-regulating 

characteristics:

1. How did teachers describe the motivation characteristic of self-regulated 

learners?

2. How did teachers describe the interaction characteristic of self-regulated 

learners?

3. How did teachers describe the goal-setting characteristic of self-regulated 

learners?

4. How did teachers describe the self-monitoring characteristic of self-regulated 

learners?

5. How did teachers describe the self-instruction characteristic of self-regulated 

learners?

6. How did teachers describe the self-reinforcement characteristic of self

regulated learners?

7. How did teachers describe the time management characteristic of self- 

regulated learners?

8. How did teachers describe the self-evaluation characteristic of self-regulated 

learners?

9. How did teachers describe the organization of work and the environment 

characteristic of self-regulated learners?
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I implemented the use of traditional feedback versus minimal feedback during the 

STEM-model lessons in a mathematics classroom to determine teacher understanding of 

self-regulated learning based upon the feedback they provided students. The STEM- 

model was used because this model promotes active, student learning, and teachers to be 

facilitators of that learning using feedback as a means to guide student self-regulated 

learning. The secondary questions focus on the role of each characteristic found within a 

self-regulated learner and the necessary connections a teacher would see if their feedback 

were driving student self-regulated learning.

An Overview: A Cycle of an Observation Session

Each observation cycle would start with an overview of the current unit of content 

delivered by the teacher to determine the best observation days. Since new content 

would generate the most student questions, I chose to observe from day two. This 

allowed the teacher to provide as much feedback as needed before I began an 

observation.

I would enter the classroom and take note of the environmental arrangement of 

the room. This would help me determine if the arrangement was teacher generated. I 

would sit in the comer of the room so as not to be noticed by students and the teacher to 

relieve as much anxiety as possible. The first five minutes, I would make no notations in 

my observation field log to account for the change of environment upon my entry into the 

classroom. The next 20 minutes, I would tally the number of correct and incorrect 

protocol delivered by teachers, traditional or minimal, given by the teacher. The last five 

minutes I would not make any observational notes to ensure that novelty of environment 

was maintained.
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This cycle continued for all participants and each observation. Each observation 

contained two internal observations of 15-minute segments; the first 15 minutes was the 

entry into the environment and the last 15 minutes constituted being a member of the 

environment. Often, I chose to observe several participants the same day to eliminate, as 

much as possible, cross talk between participants and hying to adjust to observation 

strategies. The participants were not required to provide detailed lesson plans or change 

their classroom structure to accommodate the observations. Because of this, I did not 

relate the timing of the primary-recency affect in accordance with the amount of time I 

stayed during an observation. The only requirements of the participants were the 

manipulation of feedback during phases.

Social Environment for the Participants

The case study group consisted of five teachers who teach in the same 

mathematics department at a suburban high school in the southeastern United States. The 

case study group of four females and one male worked together for a minimum of one 

semester. The mathematics department, for which they all work within, has 17 teachers. 

In order to correctly assess and research a cases’ perspective on self-regulated learning of 

students, I considered the case as a representative single-case embedded design (Yin, 

2014). Each teacher, assigned the pseudonyms of Bill, Stacey, Danielle, Kim, and Jan, 

was a unit of analysis during the study.

The group worked as individuals in the observed content of study with the 

exception of one course, Advanced Placement Calculus AB. This course contained Bill 

and Jan as Professional Learning Community (PLC) members. Despite having two cases 

in the same PLC group, information regarding the study was not shared or discussed with
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other members of the PLC group, nor with each other. The cases did not share ideas or 

communicate about the study to other members of the department.

Because each case taught at different times of the day, no case was able to enter 

another case’s room during an observation. Therefore, each observation was 

uninterrupted and not influenced by the views or teachings of another. At no time during 

any observation was a case being observed by a member of the administration team. This 

practice allowed for true teacher feedback during the learning phases. I did not videotape 

any observation in order to protect the identity of the students in the classroom setting. I 

allowed each case to manipulate the environment as they saw fit. I adjusted to the 

classroom as an external participant and to remove bias.

Selection of the five case members in the case study group prohibited the 

opportunity for them to choose colleagues to whom they share common PLC 

arrangements, are friends outside of the school day, or share common views on student 

learning and student learning characteristics. During each protocol meeting, each case 

was respectful of each other and did not discuss the current observational trends (noted 

by their students) from previous observations. However, there was one instance during a 

pre-protocol meeting to which cases Bill, Kim, and Stacey did discuss the hardship of 

sticking minimal feedback. The vignette below, taken from observational notes, was the 

single occurrence of cases discussion about combined observations and feedback 

manipulation (all case names are pseudonyms):

“Are you done being observed yet?” Stacey asked.

“Yes, thank God,” replied Kim while Bill nodded yes.

Stacey said, “Me too! That was the hardest thing I ever had to do!”
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Kim responded, “Seriously! I was forcing myself to remember how to give 

feedback.”

Bill said, “I don’t even know what feedback I was giving it stressed me out so

much.”

Kim and Stacey laughed.

Kim said, “I guess it worked then.. .we all learned something about feedback.” 

Stacey chimed in and said, “I learned I talk too much.”

Bill then said, “So do I” followed by Kim saying “Me, too.”

This vignette shows that the reduction of feedback given by a teacher can start to 

highlight reflections about current practice in their classroom. I found that every case 

had a similar response when each feedback phase began. The first reflection was about 

the case, not the student. Furthermore, I found that each case was not afraid to speak 

about their troubles and were willing to share them openly, even if they were the only one 

sharing.

The Teachers in the Case Study Group 

Each of the five teachers in the case study group contributed during the 

background survey, observational phase, and the individual interview session. Within the 

observational phase, I analyzed each case for traditional and minimal feedback delivery, 

correct protocol delivery, incorrect protocol delivery, and environment change. Since 

each case was an embedded case, during the individual interview, I analyzed each 

separately for feedback knowledge using self-regulated learning terminology correctly, 

understanding of a student self-regulated characteristic without connecting it to feedback 

protocols, number of words, words spoken per interview minute, lines of text, and lines
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of text per minute. I used this data to plan how the focus group interview would be 

monitored and facilitated.

Since the focus group interview contained four out of the five cases, I analyzed it 

for group knowledge and recognition of differences between traditional and minimal 

feedback as well as terminology that relates to self-regulated learning and student 

characteristics through the research questions. I also analyzed the focus group for 

number of words, words spoken per interview minute, lines of text, and lines of text per 

minute by each individual case. The individual interview and focus group interview were 

the only sessions that were audio recorded. I did not video record any session. Tables 2, 

3, 4, 5, 6, and 7 depict the findings from each group member in the background survey, 

observation, individual interview, and focus group interview.

Table 2 contains data associated with the teacher background survey. Each 

participant is listed as his or her pseudonym. The word count represents the total words 

spoken on the survey. The word percentage accounts for the overall percentage of words 

spoken when compared to other participants. The lines of text accounts for how many 

lines of code were created from the survey. The line of text percentage column 

represents the overall percentage of coded lines when compared to other participants.

The purpose of keeping this data and reporting it will clarify why certain participants felt 

as though they talked too much when giving feedback to the students. Clearly, the table 

will show how much each participant speaks and may associate behavior in the 

intervention phases.
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Table 2

Quantity o f  Each Group Member: Background Survey

Pseudonym Word Count Word
Percentage Lines of Text Lines of Text 

Percentage

Bill 291 12% 49 17%
Stacey 313 13% 44 15%
Danielle 316 13% 45 15%
Kim 393 16% 42 14%
Jan 1185 47% 111 38%
Total 2498 100% 291 100%

Table 3 contains data associated with the observation of feedback. Each 

participant is listed as his or her pseudonym. The number of minimal feedback 

administered column represents the number of times the participant utilized minimal 

feedback correctly. The number of minimal feedback not administered column 

represents the number of times the participant did not utilized minimal feedback 

correclty. The protocol correctly administered column represents when the participant 

correctly used minimal feedback as it pertained to the intervention phase protocol, as a 

percentage. The protocol incorrectly administered column represents when the 

participant incorrectly used minimal feedback as it pertained to the intervention phase 

protocol, as a percentage.
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Table 3

Quantity o f  Each Group Member: Observation o f Feedback

Minimal Feedback Correctly Minimal Feedback Incorrectly 
Administered Administered

Pseudonym Number Percentage Number Percentage

Bill 108 35% 205 65%
Stacey 83 26% 154 74%
Danielle 68 28% 178 72%
Kim 182 55% 147 45%
Jan 86 36% 154 64%
Total 527 39% 838 61%

Table 4 contains data associated with the observation of environmental change. 

Each participant is listed as his or her pseudonym. The number of times the teacher 

changed the environment represents the teacher changing the physical room either by 

grouping, rearranging desks, or taking students outside the classroom. The number of 

times the teacher noticed that the student changed the environment represents the student 

changing the physical room either by grouping, rearranging desks, or talking to other 

students in order to understand the content or receive peer assistance.

Table 4

Quantity o f  Each Group Member: Observation o f  Environment

Number of Environmental Changes

Pseudonym Teacher Changed Teacher Stated Student Changed
Bill 0 12
Stacey 12 18
Danielle 0 6
Kim 30 2
Jan 4 14
Total 46 52
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Table 5 contains data associated with the individual interviews and the ability for 

each participant to relate their feedback as a self-regulated learning characteristic. Each 

participant is listed as his or her pseudonym. The teacher feedback knowledge, using 

self-regulated learning terminology column, represents the participants’ ability to connect 

his or her described feedback as a self-regulated learner characteristic. The self-regulated 

characteristic column represents the participants’ ability to describe a self-regulated 

learning characteristic as a stand-alone to his or her feedback description.

Table 5

Quantity o f  Each Group Member: Individual Interview Feedback and Characteristic

Pseudonym
Teacher Feedback Knowledge 

Using SRL Terminology in 
Words

Understanding a Self-Regulated 
Characteristic without Connecting 

it to Feedback in Words
Bill 108 279
Stacey 128 252
Danielle 84 226
Kim 36 141
Jan 81 283
Total 437 1181

Table 6 contains data associated with the individual survey. Each participant is 

listed as his or her pseudonym. The interview time in minutes represents the amount of 

time the interview lasted. The word count represents the total words spoken during the 

interview. The number of words spoken per minute column represents how fast the 

participant was speaking. The lines of text accounts for how many lines of code were 

created from the interview. The number of lines of text per minute column represents the 

overall amount of coded lines for each participant.
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Table 6

Quantity o f  Each Group Member: Individual Interview Word Count

Pseudonym
Interview 
Time in 
Minutes

Word
Count

Number of 
Words Spoken 

per Minute

Lines of 
Text

Number of 
Lines of Text 
per Minute

Bill 29.38 3609 26.47 325 2.38
Stacey 24.35 2732 20.04 308 2.26
Danielle 25.62 3261 23.92 327 2.40
Kim 17.02 1667 12.23 183 1.34
Jan 39.97 5484 40.22 485 3.56
Total 136.34 16753 122.88 1628 11.94

Table 7 contains data associated with the focus group interview. Each participant 

is listed as his or her pseudonym with the exception of Danielle. Danielle moved out of 

the district and therefore was labeled as attrition. The word count represents the total 

words spoken during the focus group interview. The word percentage accounts for the 

overall percentage of words spoken when compared to other participants. The lines of 

text accounts for how many lines of code were created from the focus group interview. 

The line of text column represents the overall amount of coded lines when compared to 

other participants.

Table 7

Quantity o f  Each Group Member: Focus Group Interview Word Count

Pseudonym Word Count
Percentage of 
Words Spoken 

During Interview
Lines of Text

Percentage of 
Number of Lines 
of Text During 

Interview
Bill 1431 14% 152 16%
Stacey 1828 18% 188 19%
Kim 2735 27% 258 26%
Jan 4078 40% 376 39%
Total 10072 100% 974 100%
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Teacher 1: Bill

Bill has been teaching for two years. He conies from an entrepreneurial 

background, excelling in the business world. Because of his background in mathematics 

and business, Bill has been teaching juniors and seniors at the high school. He has 

proficient ratings on his evaluations during both years. He has earned a master’s degree 

and believes that students need math to survive but more importantly that it is his 

responsibility to show how math is used in the world, not just in the four walls of his 

classroom. He knows that by teaching juniors and seniors, he is “in a position to 

influence their outlook on it and how they handle it” (personal communication,

December 12, 2016).

Bill was the member in the group who kept his answers to the point of the 

conversation. The data, in Table 2 and Table 7, clearly show how he had the least 

amount of words to describe himself in the teacher background survey and thoughts in 

the focus group interview. In Table 4, Bill never changed the environment within the 

room; all student desks were in rows during every observation. However, Bill noticed his 

students changed the environment to promote better self-regulated practices by creating 

collaborative groups when needed. Based upon my observations, this is due to Bill 

teaching this course for the first time and being new to the teaching profession.

Teacher 2: Stacey

Stacey has been teaching for five years and all at the same high school. She has 

taught all grade levels but prefers juniors because “they seem to mature by this age and 

can see graduation in their future, therefore, they try harder in class. You can talk to 

them about real-world events and have in depth conversations” (personal communication,
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December 17, 2016). She has proficient and exemplary ratings on her evaluations and 

was nominated twice for teacher of the year. She is currently halfway through her 

master’s degree in secondary education. She chose teaching not because of money, but 

rather a way to “always give back” (personal communication, December 17,2016).

Stacey was the member in the group who reflected on every question and 

provided thoughts and answers tailored to the question being asked. She rarely was 

caught off topic and almost always kept the group focused on the task during the 

interview. In Table 2, Stacey had the second lowest amount of words used to describe 

her teacher background. In Table 3, the feedback phases, Stacey had the lowest amount 

of protocol correctness out of the cases. Based upon my observations, and later 

confirmed by the interviews, Stacey had a difficult time believing that removing feedback 

was beneficial to her students. She also stated several times how she felt like she was not 

doing her job because she was not allowed to give feedback.

In Table 4, Stacey had her environment changing on a regular basis by having the 

student desks set into collaborative groups in order to ease the minimal feedback 

protocol. Finally, in Table 5, Stacey had the highest amount of terminology used to 

describe teacher feedback. She often described how feedback relates to what she does in 

her classroom.

Teacher 3: Danielle

Danielle has been teaching for 22 years from the 8th grade level through post

secondary. Her preference is the freshman level because “I have the opportunity to help 

the students with good habits for success in high school” (personal communication, 

December 17, 2016). She has proficient ratings and, while being an adjunct professor,
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received the Teacher Distinction Award for service. She has earned her master’s degree 

in mathematics education and is currently enrolled in a doctoral program for curriculum 

and learning. She believes her focus in educating students is to “encourage them to push 

beyond what they think they are capable of accomplishing” (personal communication, 

December 17, 2016).

Danielle was the member in the group who tried to be perfect on everything she 

did and said. Despite her efforts, Danielle had an extremely difficult time handling the 

protocol as seen in Table 3 and 4. Danielle never changed the environment and her 

students rarely changed the environment to suit a self-regulated learner. Because 

Danielle taught the freshman, her room was conducive to structure and this was evident 

in her struggle to maintain minimal feedback tactics.

In Table 5, Danielle also had a difficult time expressing feedback terminology as 

she often tried to perfect her response. However, she was able to define self-regulated 

learning characteristics. Ultimately, Danielle was often afraid to make any error whether 

in the classroom during an observation or during the interview.

Teacher 4: Kim

Kim has been teaching for 22 years. She has taught all grade levels but prefers 

juniors and seniors because of the content in the courses and “their maturity level” 

(personal communication, December 28,2016). She has proficient and exemplary ratings 

for all 22 years of teaching and has been a mathematics department chair for 12 out of the 

22 years in education. She has earned her master’s degree in secondary education in the 

field of curriculum and instruction. She comes from a four-generation family of teachers
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who have “inspired me to continue on my journey to be a great teacher” (personal 

communication, December 28,2016).

Kim was the member of the group who had the respect of the other cases. She has 

been a teacher at the high school campus for eight years and was the department chair for 

six of those years. Kim was extremely reflective on her processes, her thoughts, and her 

protocols.

In Table 3, Kim had the highest correct tactics to feedback solely based upon 

“practicing, practicing, and more practicing” (personal communication, December 28, 

2016). In Table 4, Kim had the highest environmental changes in her classroom because 

she values student collaboration. Therefore, her room was regularly set into collaborative 

groups. During those few instances where the room was set into rows, Kim’s students 

created a collaborative environment.

In Table 5, Kim had the lowest word count using terminology to describe 

feedback. However, this statistic is misleading because Kim often referred her feedback 

terminology as a self-regulated learner characteristic. Therefore, while her personal 

feedback may seem low, her description often was associated with her students and how 

she provides feedback for them.

Teacher 5 : Jan

Jan has been teaching for 12 years even though most of her professional career 

has come from the business world in healthcare. She has taught all grade levels but 

prefers juniors and seniors because of “their maturity level and brain development level” 

(personal communication, December 29,2016). This year, however, Jan is teaching 

juniors, seniors, and freshmen. Jan has been having a difficult time with the freshman
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level course because “of their level of neediness and immaturity” (personal 

communication, December 29,2016). She has earned proficient and exemplary ratings 

every year of teaching. She has earned her educational specialist degree in mathematics 

education and is currently enrolled in a doctoral program in educational psychology. She 

believes that teaching mathematics “teaches the foundation of critical thinking and 

problem-solving skills, and most importantly, logic” (personal communication,

December 29,2016).

The group coined Jan as the “talker” of the group. Jan coined herself as the 

“rambler”. Jan often had a lot to say about all topics of conversation. In Table 2, she had 

triple the amount of words, which accounted for 47% of the teacher background survey 

between the five cases. In Table 3, Jan struggled but was still able to maintain an overall 

balance to the feedback protocol at the required word count. In Table 5, Jan had the 

highest descriptive analysis of a self-regulated learner characteristic and the second 

lowest on being able to describe her own terminology on feedback she provides.

In Table 6, Jan had the highest interview time, in minutes. After adding her total 

words from both the individual and group interview, then dividing it by the total for all 

participants, Jan had 33% of the spoken words of all five interviews. In addition, after 

adding the total amount of lines of text for Jan and then dividing that by all participants, 

she accounted for 30% of the lines of text for transcriptions of all five interviews. 

Because of her high numbers, I decided I may need to place some parameters on the 

group interview session to be sure that all participants had the opportunity to speak and 

be heard. However, despite my efforts, Jan had 40% of the spoken words during the 

group interview and had 39% of the lines of text for the transcription of the group
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interview (see Table 7). There were several instances where Jan began to speak over 

other participants during the group interview as well.

The Teachers in the Case Study Group: Concluding Thoughts

As shown in Table 3, every member of the group had a difficult time maintaining 

minimal feedback protocol. Each member of the group had stated they felt as though the 

limitation of feedback made them “not do their job” and “help students learn”. However, 

each member also followed up that line of thought by saying that it “did make me realize 

that I talk way too much”. Teachers were clearly trying to give feedback during the 

initial phase, which begins the process of student self-regulation. After taking the total 

amount of environment changes made by the students and dividing it by the total 

environment changes completed by all participants, students changed the learning 

environment 53% of the time in order to compensate for the lack of teacher feedback.

As shown in Table 5, teachers in the case study were able to identify student self

regulated learning characteristics 73% of the time but had only a 27% rate of being able 

to explain what their feedback terminology is as it relates to those characteristics. This 

statistic was compiled by dividing teacher feedback knowledge by the total of all self

regulated learning characteristics. Therefore, the group members could define what a 

self-regulated learner is but could not define how to help the student become a better self

regulated student. Additionally, teachers in the group began to question how could they 

assist the student more and what options do they have to help them succeed. These 

findings are in the additional findings within Chapter 4.
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Defining Typical and Minimal Feedback as Seen by Teachers 

Mershon (2010) states that it is important to make the transcript readable and, in 

order to do so, editing and formatting is necessary. In order to understand what each 

participant understood typical feedback to be and how they used it during the study, I 

formatted statements for reader readability. It is important to note that Danielle, even 

though she was not involved in the focus group interview, did provide information about 

feedback. I also provide how the participants believed their feedback was given during 

the traditional and minimal feedback phases.

Bill

Individual interview (personal communication, December 16,2016).

“Is always helpful provided it [feedback] is structured in the right way.” 

“Sometimes feedback can be negative and come across as belittling and insulting; 

nobody likes that kind of feedback.”

Focus group interview: Typical feedback (personal communication, December 16, 

2016).

“Typical feedback, for me, is just answering the question or giving the student 

feedback to bring them to an understanding.”

“It is working with them [the student] to make sure that they [the student] 

understand the question. I also repeat the question to make sure that the rest of the class, 

who may have the same question, are listening and are actively, paying attention.”

“During the baseline phase, my typical feedback was along the lines of what I 

said before. Working with a student, repeating the question, rephrasing, and asking them 

the question back.”
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“My feedback tends to be towards over-explaining and I have to pull myself

back.”

Focus group interview: Minimal feedback (personal communication, December

16,2016).

“Minimal feedback for me is a one-word answer. It’s a yes or a no, or a shaking 

of the head, or even just looking at them for a few minutes and repeating the question 

until the light comes on and they say ‘oh yeah I see what I did’.”

“But minimal feedback is not giving them too many clues, making them think a 

little bit more about what they are asking, and make sure that you are getting themselves 

there [to think on their own].”

“I want the kids to understand and get the answers to their questions and I know 

my tendency is to over-explain. I feel like I got to explain enough to get them to the 

understanding point.”

Stacey

Individual interview (personal communication, December 17, 2016)..

“The first thing I think is constructive criticism.”

“It can be a question, a phrase, or it can be positive or negative. They [feedback] 

could even be nonverbal. I would say without feedback, there would be no 

conversation.”

Focus group interview: Typical feedback (personal communication, December 17,

2016).
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“Typical feedback for me is rephrasing the questions, giving hints on what they 

need to do differently, or asking them a question back. It is anything that will give them 

[the student] enough clarity to answer the question correctly.”

“My typical feedback is probably more than most because I feel like in an on- 

level situation, which is what I teach, they need more feedback.”

“I give a lot more feedback than what sometimes is needed.”

Focus group interview: Minimal feedback (personal communication, December 

17, 2016).

“It is yes, no, nodding, or sometimes I point at their paper to a specific word or 

phrase that they need to reread.”

“Its not wordy or lengthy, is very short and to the point, and often, can be 

sarcastic.”

“I tried to put myself in their [the students] shoes and I am sure I would have been 

frustrated because they were frustrated at me.”

“I did not give up on them and did not say only ‘yes you are correct’ because I felt 

really guilty. I stayed there, looked at them, and let them ask me questions until they got 

their questions answered.”

Danielle

Individual interview (personal communication, December 17, 2016).

“I think it is extremely important to give feedback to students, immediately.” 

“They [the teacher] is either gauging whether they understand the material or they 

do not understand material. That [process] is so important in their learning.”
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“Some students just need more information to process—that is just how their 

brain processes.”

Kim

Individual interview (personal communication, December 28, 2016).

“Teachers [and students] are a little bit sensitive to feedback.”

“Some examples are strategies, assessment, and those kinds of things.”

Focus group interview: Typical feedback (personal communication, December 28,

2016).

“A lot of times, if  the students ask me a question, I will repeat the question back 

to the student to make sure that I understand what they are asking me.

Sometimes, I will clarify what they are asking me to try to figure out what part of 

the question they are asking about... sometimes the feedback is more for me than 

it is for them ... I try to avoid giving one word answers most of the time.”

“I tend to over-explain because I know that a lot of students do not answer or do 

not ask questions when they do not understand.”

Focus group interview: Minimal feedback (personal communication, December

28,2016).

“It [the feedback) would be to not give them too much information and try to get 

them thinking—instead of me giving them too many clues.”

“If I go through an entire explanation with a student on a question that they have, 

then it would be minimal feedback for them but it would not be minimal feedback for

___ _ 91me.
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“The minimal feedback stage, like everyone else, was pretty challenging for me 

because I really wanted to make sure that the students got their questions answered.”

“When I am just answering very minimally, I did not trust my students enough to 

ask me more questions [because I knew] that they did not understand.”

Jan

Individual interview (personal communication, December 29,2016).

“I, many times unfortunately, ask them questions rather than answer them with a 

solution.”

“I do tend to be a strong questioner I think. . .  [instead of] pumping up their

ego, or giving self-esteem feedback, I just [give] honest, critical, constructive feedback— 

is what more students need to have.”

“I think that feedback, good strong critical constructive feedback to students, is 

lacking in many of our math classes and we need more of it.”

Focus group interview: Typical feedback (personal communication, December 29,

2016).

“I also, typically, repeat the question.”

“I tend to clarify what they are asking me, give them enough. . .  but not too 

much, and then ask them to make sure that they also clarify.”

“Well, even though [Stacey] thinks only in on level classes that we have to give 

more information, when teaching AP Calculus, they ask as many redundant questions.”

“I really try to redirect them - 1 do not tend to say if they are right or wrong or say 

yes you got i t . . .  So I tend to ask questions more.”
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Focus group interview: Minimal feedback (personal communication, December 

29, 2016).

“I also tend to be just a little sarcastic—not real sarcastic, but sarcastic by saying 

‘are you seriously asking me that question, have you re-read the problem’.”

“I don’t want to . . .  tell them the more than they want to know.”

“I also give them short responses because I want them to go back and rethink a 

little bit by looking at things more seriously.”

“I think that was the hardest couple of classes . . .  I mean I was uncomfortable and 

it was obvious that they [the students] were very uncomfortable.”

“P did] not [like] being able to turn around and say ‘did you think about this or 

did you try this again’ . . .  trying to get them to go through some logical process and 

thinking through what their question is.”

“I think minimal feedback is limiting me and limited me as a teacher. I also think 

that my students did not ask as many questions when I started saying no.”

Concluding Thoughts on Defining Typical Feedback

Teachers were able to describe what they believe is typical feedback as it 

compares to minimal feedback. However, they noted how uncomfortable they felt during 

the administration of minimal feedback. Through the statements given by teachers, all 

five participants had a difficult time coping with feelings of dismissal to teaching the 

content yet in the same tone; want their students to be a self-regulated learner. The 

objective is to find the correct balance of teacher feedback that promotes student self

regulated learning.
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Defining a Self-Regulated Learner as Seen by Teachers 

In order to understand how the participants defined self-regulated learner 

characteristics, it is important to first understand how they defined a self-regulated 

learner. Each of the five participants were asked in their individual interview to provide 

details as to how they would define a self-regulated learner. To correctly assess the 

participants in the study, I decided to leave their description intact from the transcript. 

This will show how difficult it was for each participant to accurately describe a self

regulated learner.

Bill

Bill defined a self-regulated learner as (personal communication, December 16,

2015):

Self-regulated learners are kids that are go-getters, who can take something and 

run with it, and can figure things out on their own. They can figure out how and 

what we are doing relates overall and relates to the specific assignment.

Stacey

Stacey defined a self-regulated learner as (personal communication, December 

17, 2015):

They are definitely motivated. They are determined. They have a drive and they 

want to be successful. They, often times, are smarter than others or because of 

they are self-regulated learners—that is why they are higher achievers. Not 

always, but, often they are persistent.
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Danielle

Danielle defined a self-regulated learner as (personal communication, December 

17,2015):

A student that asks a lot of questions and the detail o f the question that they are 

asking. I think this would be a good indicator of self-regulated learner.

Kim

Kim defined a self-regulated learner as (personal communication, December 28,

2015):

I feel it is very important when students are serious about their education. 

Teachers probably do not think that students can keep track of how they are doing 

nor decide how much time they need to be successful. Let us add there needs to 

be some motivation there from the student.

Jan

Jan defined a self-regulated learner as (personal communication, December 29,

2015):

Well I think one of the things that has to be in an innate trait in a self-regulated 

learner is just a natural state of inquisitiveness. I find that typically they are 

students that have a strong self-interest in learning more about a different topic. I 

think that a student, a self-regulated student, does have the ability to learn how to 

set goals and not have great practice at it but that an individual who can learn how 

to lay out a strategy, learn how to set out a series of tasks, checkpoints along the 

way, their goal is to determine whether they are progressing in the manner that 

they believe is to be.
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Concluding Thoughts on Defining a Self-Regulated Learner

All participants were able to connect motivation, inquisitiveness, setting a goal, 

and the connection to success. Bill had the most laid back answer as a description while 

Jan had the most academic answer. Overall, each participant was able to provide several 

important characteristics that were used to pattem-match the same characteristics during 

the Zimmerman self-regulated learning phases.

Self-Regulated Learning Characteristics 

This section will provide the detailed accounts of the cases and their explanations 

in regards to the differences of self-regulated learning characteristics during traditional 

and manipulative feedback protocols. Figure 5 shows the ten characteristics that were 

studied using the Zimmerman phases. Further in the study, this same figure will 

incorporate the teacher characteristics to show the pattern-matching that took place.
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Figure 5. Zimmerman phases with the ten characteristics inserted.

Each research question was analyzed by themes. Each case stated how their 

understanding of self-regulated learner characteristics played a role in how they provided 

feedback pertaining to Zimmerman’s self-regulated learner phases (see Figure 5). The
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descriptive accounts were established through all three forms of data collection with the 

greatest amount coming from the individual and focus group interview.

In order to explain each research subquestion through pattern-matching, I created 

a table that represents the overview of the three Zimmerman phases, the associated 

characteristic per phase, and the descriptions each teacher used to describe the connection 

from feedback to characteristic (see Table 8). Tables 9 through 17 will relate the 

Zimmerman characteristic with the stated teacher characteristics from the interviews as 

they pertain to specific traditional and minimal feedback. All nine tables represent how 

the teachers weaved their answers when discussing each phase. Further explanations, in 

detail, of each individual subquestion and characteristic will follow the three tables.
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Table 8

Overview o f  Zimmerman Characteristics with Teacher Descriptors

Zimmerman Phase Characteristic Descriptor

Goal-Setting To Finish 
Teacher Transfer

Forethought Strategic Planning
Accuracy
Speed
Prioritize

Intrinsic Interest through 
Motivation

Successful
Persevere
Inquisitive

Quantity of Questions Combined Data in Another 
Descriptor

Quality of Questions Combined Data in Another 
Descriptor

Volition Student Interaction Peer Support 
Quantity vs. Quality

Self-Instruction Work Around 
Feedback as a Crutch

Self-Monitoring Provide
Deny

Self-Reflection
Self-Reinforcement Affirming Correctness 

Dumbing Down
Low Level 
High LevelSelf-Evaluation
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Table 9

Overview o f  Forethought Characteristics and Implications by Teachers

Characteristic Descriptor Implication Stated by Teachers

Goal-Setting
To Finish

Just want the right answers. Do not 
want to spend time learning. Concept

Teacher Transfer
versus finishing assignment. High- 
Level student versus Low-Level 
student. Over-explaining.

Accuracy Time management depends on student

Strategic Planning Speed
dllCIlUVCIlCbd IU LUIUCIll. VJvl U1C

assignment done. Must prioritize the

Prioritize
best way to learn for the individual. 
Students are faster than teachers.

Intrinsic Interest 
through

Successful Students will be more motivated when

Persevere
teachers show interest in their learning. 
Purposeful feedback while connecting

Motivation Inquisitive the content is key.

Table 10

Traditional Feedback o f  Forethought Characteristics and Implications

Characteristic Descriptor Implication Stated by Teachers

Goal-Setting

To Finish
Most of what teacher stated the 
students used to finish the assignment. 
No noticeable goals were set outside

Teacher Transfer
of what the teacher expectation was. 
Over-explaining which stole student 
learning.

Accuracy Helps student finish assignment faster. 
Allnwcs for content covers oe to ^tav on

Strategic Planning Speed planning schedule. Cannot wait for

Prioritize
student success. Teacher dictates 
room environment.

Intrinsic Interest Successful Feel like a teacher. A teacher is a

through Persevere
motivator, mokcs siuucnts uioiivaieu. 
More feedback is insnirint? students to

Motivation Inquisitive be self-thinkers.
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Table 11
Minimal Feedback o f  Forethought Characteristics and Implications

Characteristic Descriptor Implication Stated by Teachers

To Finish No noticeable goals were set at all. 
Not enough feedback, which leftGoal-Setting

Teacher Transfer students not learning. Students 
sought help elsewhere.

Accuracy
Students are forced to work at their 
own pace—even though it takes 
longer. Better conceptual

Strategic Planning Speed
understanding. Students are more 
accurate because they took time to 
learn. Students changed environment

Prioritize
to suit how they needed to learn 
material. More collaboration 
between peers.

Intrinsic Interest Successful Bred lack of confidence. Helps
through Persevere students to stop learning and caring
Motivation Inquisitive about education.

Table 12

Overview o f  Volition Characteristics and Implications by Teachers

Characteristic Descriptor Implication Stated by Teachers

Quantity of 
Questions

Combined Data in 
Another Descriptor

No Data

Quality of 
Questions

Combined Data in 
Another Descriptor

No Data

Student Interaction

Peer Support
Hurts student interaction. Allows 
for other students to challenge 
students. Figuring out multiple

Quantity vs. Quality
ways to solve a problem. Faced 
with a decision, quality question 
prevails.

Self-Instruction
Work Around Can’t decide which is better. Love to

Feedback as a Crutch
talk but knows too much talking is 
bad for the student.

Provide
Self-Monitoring -----------

Deny

Either the solutions are provided or 
the solutions are denied. Teachers 
do the monitoring for the students.
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Table 13

Traditional Feedback o f  Volition Characteristics and Implications

Characteristic Descriptor Implication Stated by Teachers

Quantity of 
Questions

Combined Data in 
Another Descriptor

No Data

Quality of 
Questions

Combined Data in 
Another Descriptor

No Data

Student Interaction
Peer Support Less collaboration. Students picked 

on each other. Quantity of

Quantity vs. Quality questions were higher making 
teacher the support in the room.

Self-Instruction
Work Around Teachers over-explain everything.

Feedback as a Crutch
Students stopped asking questions. 
Rely heavy on teacher direction.

Self-Monitoring

Provide
Teachers answer every question 
and provide solutions because they 
want the students to learn. Does

Deny
not make students think deeply 
about a concept. Teachers know 
students will not teach themselves.
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Table 14

Minimal Feedback o f  Volition Characteristics and Implications

Characteristic Descriptor Implication Stated by Teachers

Quantity of 
Questions

Combined Data in 
Another Descriptor No Data

Quality of 
Questions

Combined Data in 
Another Descriptor No Data

Student Interaction

Peer Support
More collaboration. Students 
picked on each other only when 
the quantity o f questions did not

Quantity vs. Quality
help learning. Quality of question 
was higher making the teacher a 
facilitator of support in the room.

Self-Instruction
Work Around

Allows students to self-relate and 
find what interests them.

Feedback as a Crutch
iv v iiiu v cb  i c a tn c r <aic u  e x p la in in g .
Forced students to find new ways 
to solve difficult problems.

Self-Monitoring

Provide
Helped with behavior issues. 
Prevented students from taking 
over the class. Felt more like a

Deny
facilitator. Forced students to 
think on their own and find a way 
to learn.
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Table 15

Overview o f  Self-Reflection Characteristics and Implications by Teachers

Characteristic Descriptor Implication Stated by Teachers

Affirming Correctness Being told proper feedback is 
rewarding and builds self-efficacy.

Self-Reinforcement

Dumbing Down

Can create less confident students 
when feedback is not meaningful. 
Lacking of skills hurts 
reinforcement.

Low Level
Level of student determines all

Self-Evaluation
High Level

self-regulated characteristics.

Table 16

Traditional Feedback o f  Self-Reflection Characteristics and Implications

Characteristic Descriptor Implication Stated by Teachers

Self-Reinforcement
Affirming Correctness Made students “feel” smart. Helps 

move student learning. Will let die

Dumbing Down
student know that they are on the 
correct path.

Low Level
Allows the low-level student to feel 
success. Makes the high-level 
bored and annoyed. Low-level

Self-Evaluation

High Level

students need the teacher to 
evaluate their work for them. 
High-level students only want 
enough feedback to allow them to 
keep working.
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Table 17

Minimal Feedback o f  Self-Reflection Characteristics and Implications

Characteristic Descriptor Implication Stated by Teachers

Self-Reinforcement

Affirming Correctness Made students feel dumb and 
ignored. Made students give up.

Dumbing Down
Forced students to find the 
“smart” kid in the class.

Self-Evaluation

Low Level
Low-level students found 
someone else to get answers 
from. High-level students 
became quiet so they could figure

High Level

out content on their own. High- 
level students challenge each 
other to evaluate where they stand 
to their peers.

The first Zimmerman characteristic is motivation. The teachers described 

motivation as how a student sees success. It takes perseverance and inquisitiveness to 

reach a level of success. All three characteristics help motivate a student to become self- 

regulated learners.

Research Subquestion #1: Motivational Characteristics

Motivation is a major component of a self-regulated learner. The student will 

determine what their intrinsic interest is for the task at hand based upon how motivated 

the task makes them feel (Zimmerman, 2008). Providing a task that has multiple entry 

points can develop interest (Boaler, 2008). Each student has personal interests that can 

be associated to any task. If the teacher provides a task with varying complexity and 

application, the student will be able to grasp onto the concept faster with greater
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motivation to solve for the outcome (Banchi & Bell, 2008; Zimmerman, 2002,2008).

The higher the motivation of interest, the greater the chance the student will complete the 

task (Burnett, 2002; Schunk, 1996; Zimmerman, 2002). Within this characteristic, I found 

three themes that all the participants made reference to. I coded them as successful, 

persevere, and inquisitive.

Successful. All of the participants made statements as if they were describing the 

student. Stacey stated “they want to be successful because they are motivated” while 

Kim said, “they want to learn” because they “are serious about their education”. Jan 

believes that success is first determined if the student “is a higher-level student or a 

lower-level student”. However, Kim believes that even though a student may be in a 

different level course, the student “must understand the teacher” that they have. Kim 

stated that if a student “knows that a teacher is only going to respond in a certain way, 

would that actually motivate students to ask different kinds of questions?” Bill did not 

give a defined answer to what success is; however, he did describe what makes a student 

successful in the business world. All five participants believe that in order to be 

successful, a student must persevere and be inquisitive.

Persevere. According to Bill, his favorite phase to use is they “take it and run 

with it”. Bill and Jan believe that a student who can “figure things out on their own” will 

be a successful student. Stacey and Kim believe that students who are “persistent” 

represent the autonomous student who is intrinsically motivated. Danielle, on the other 

hand, believes that student perseverance is determined by “what we are doing in class”. 

She feels if the student is not interested in the content, then the student will not be 

intrinsically motivated to persevere.
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Inquisitive. Students who are inquisitive seek out a solution and try to understand 

why. Bill and Danielle believe that student interest will determine natural inquisitiveness 

in a student. Stacey, Kim, and Jan believe that students have a “natural inquisitiveness” 

about learning in general and that it is “part of nature”. According to Jan, students will 

“read up on material and do additional studying” because they “want to learn”. Stacey 

stated that students love to “research” what “they do not know”.

Differences. The differences between traditional feedback and minimal feedback 

were noticeable the most by Stacey and Kim. Stacey said that during the traditional 

feedback phases, she felt more like a teacher: a person who was doing their job. Stacey 

followed this up by stating she believes that providing feedback will help her with her 

students to stay motivated. If she does not provide enough feedback, then “they will give 

up on me”.

Kim believes that she also felt like she was “being more like a teacher” when she 

had the option to provide as much feedback as she needed to as well. Kim believes that 

more feedback allows her to “inspire students to advocate for themselves”. Kim believes 

that minimal feedback did not benefit the teacher or the student. In fact, she believed that 

minimal feedback was too constraining and bred a “lack of confidence” from her 

students. Kim stated, “I do not trust them with their own education because if they 

cannot count on getting feedback, they just stop.”

Concluding Thoughts on Motivational Characteristics

The teachers described motivation as how a student sees success. It takes 

perseverance and inquisitiveness to reach a level of success. All three characteristics help
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motivate a student to become self-regulated learners. A student who can persevere has a 

higher level of self-efficacy and will be motived to reach that successful level.

The second Zimmerman characteristic is interaction. The teachers described 

interaction as how a student interacts with the content and their peers. It takes peer 

support, question quality, and question quantity to reach a level of interaction. Both 

characteristics help interaction to occur as a student becomes a self-regulated learner. 

Research Subquestion #2: Interaction Characteristics

Student interaction is a major component of a self-regulated learner within the 

volition phase. Student interaction with the task is the ability of the student to focus 

solely on the task by using the strategies they set up in the forethought phase 

(Zimmerman, 2002,2008). Students will develop a sense of control and attention to 

detail (Schunk, 1996; Zimmerman, 2002). A student will begin to implement trial-and- 

error strategies, focused collaboration techniques, and assistive visuals (Boaler, 2008; 

Bumett, 2003; Dewey, 1910; Fereira & Turdel, 2012; Zimmerman, 2002).

The quantity of questions that a student asks often becomes dependent upon the 

difficulty of the task and the initial strategic planning to accomplish the task (Kluger & 

DeNisi, 1996). The higher the difficulty, the student will raise more questions to 

accommodate the amount of strategic planning (Kluger & DeNisi, 1996; Schunk, 1996; 

Zimmerman, 2002). If the task is too difficult or does not interest the student, the student 

will ask questions that are more general without wanting a need for depth of knowledge 

(Hattie & Timperley, 2007; Kluger & DeNisi, 1996; Zimmerman, 2002). If the student 

values the task, the quality of question will go up because they are motivated to finish 

(Hattie & Timperley, 2007). Within this characteristic, I found two themes that all the
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participants made reference to. I coded them as peer support and quantity versus quality 

of questions.

Peer support. Often teachers notice how students interact with each other while 

instruction is being given and when feedback is being offered. Feedback can harness 

students from interacting in a multitude of ways. Bill said “teaching strategies and 

classroom strategies” could help student interaction. However, Bill, during the individual 

interview, had a difficult time elaborating on the exact kinds o f strategies and defaulted to 

saying that teachers who have more experience would be able to answer that question. In 

the focus group interview, Bill was able to elaborate more on his original thought with 

Kim and Jan.

Bill said, “when you have kids asking a question that the other kids know it is 

kind of a silly question, I can see them getting some looks.”

Bill then followed it up with, “when it is a good question, they want it elaborated

99on.

Kim asked, “Where a student asks the same question that another student just 

asked?” Bill nodded yes.

Jan then said, “it started happening in pockets in my room.”

Kim then stated, “it forced them to work with each other and use past notes.”

Bill said, “students who lack confidence did not know how to interact with others; 

it happened a lot.”

This brief conversation shows that respect from the peers in the classroom can often help 

or hurt a student from interacting with each other. Bill, Jan, and Kim all believed that 

when a teacher presents feedback, student questions would arise. A self-regulated learner
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must have self-efficacy in order to work in a single-learner environment, but more 

importantly, must have the ability to function during collaboration.

Quantity versus quality of questions. Bill, Stacey, Jan, and Kim all believed that 

quality and quantity of questions and teacher feedback had direct impact on student 

interaction with the teacher and with other students. This vignette explains clearly the 

differences in student interaction when the quality and quantity of teacher feedback 

started to have an effect on student questioning and interaction.

Jan said, “looking at quantity of questions I thought the quantity of questions went 

down but I do think that at least in the class that we were implementing the interventions, 

I did think the quality went up...the students started to realize there is going to be no 

feedback.”

Kim then said, “my perception was that the quantity decreased and also that the 

quality decreased but I could be wrong.” Jan then asked Kim, “was it in an AP Stat or 

AMDM class?” Kim replied, “it was in both.”

Bill then said, “the quantity decreased when it got to be obvious that they were 

not going to get a whole lot but I think the quality did get better because they thought 

about a little bit more.. .to get the most help that they could get.” Kim, Jan, and Stacey 

then nodded in agreement.

Bill followed this up with, “A lot of them started putting their heads together to 

figure out what the best question was so that was really fun to see.”

Stacey agreed and stated, “I agree that the quantity went down but the quality 

went up. I mean in the interaction they always looked towards each other more and 

helped each other with answers instead of me.”
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“I think it had a definite effect on how they worked with each other,” stated Jan. 

Concluding Thoughts on Interaction Characteristics

The teachers described interaction as how a student interacts with the content and 

their peers. It takes peer support, question quality, and question quantity to reach a level 

of interaction. Both characteristics help interaction to occur as a student becomes a self- 

regulated learner.

The third Zimmerman characteristic is goal setting. The teachers described goal 

setting by the student’s needs to finish a task or follow what the teacher tells them to do.

It takes a student to understand the purpose for setting a goal in the first place. Both 

characteristics help a student to set goals to occur when becoming a self-regulated 

learner.

Research Subquestion #3: Goal-Setting Characteristics

Goal setting is the process a student goes through to set up where they hope to be 

once the task finishes. This is the first critical characteristic in determining the efficacy 

of the student (Bandura, 1993; Schunk, 1996; Zimmerman, 2008). Goal setting is the 

initial component of a self-regulated learner within the forethought phase. Each 

participant spoke to the characteristic openly during the individual interviews but when 

speaking about goal setting as a focus group, the characteristic was highly referenced by 

Kim. Stacey had little to say. Bill and Jan completely abandoned the discussion on this 

characteristic while at the same time, shutting down Kim. Within this characteristic, I 

found two themes that all the participants made reference to. I coded them as being able 

“to finish” and teacher transfer.
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To finish. According to Stacey in her individual interview, she believes that the 

goal for her students is “to get the right answer.” She stated, “Too much feedback shuts 

off the self-regulated learner.” Stacey believes that a teacher who provides just enough 

feedback is more helpful to the self-regulated learner because “they have already realized 

everything they have done wrong or whatever, they just want you to tell them, short and 

sweet, or give them ideas of how to get to that right or how to get to the correct answer. 

So those, the students, can be successful.” However, Kim had a very different outlook on 

student goal-setting as seen in this vignette from the focus group interview.

Kim stated the following:

I was initially thinking about the goal setting behavior. I am very curious actually 

to know for all o f my students how they set goals for my class.. .  I know it is not 

the same as the students.. .  .For the stronger students their goals seem to be more 

about do I understand the concept and apply this and can I do any type of problem 

like what we learned in class because the goal setting for different students is very 

different for types of students.

After Kim made this comment, Jan quickly changed the subject to another characteristic. 

However, from my observation, I could see that Kim was still struggling with goal 

setting. Once Jan stopped discussing a different characteristic, Kim again brought up 

goal-setting as seen in this vignette.

Kim stated the following after Jan finished:

Just really quickly, let us go back to goal setting. I know lots of students set a 

goal. I am going to set a goal to make sure the homework is done right before
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class.. .  it is my faster working students who say I can actually take notes, listen, 

and at the same time, do my homework.

This comment allowed Stacey to speak about what she mentioned in her individual 

interview.

Stacey followed Kim by saying:

And I agree with that too. Even if the homework is not right, they just kind of 

have it done in my class.. .  so their goal is not the quality of it. They just want to 

get done.

After several conversations back and forth about other characteristics, Kim was still 

struggling with the goal-setting characteristic.

“I am thinking about the goal setting.” stated Kim.

Bill replied, “I do not know if the goal setting really changed.”

Jan stated, “Yeah, I do not know.”

Bill then said, “between the baseline and intervention really...”

Followed by Jan saying, “I did not see any really major change.” Bill nodded and 

then said “yeah.”

Jan stated, “that from the baseline to the intervention...that I can not really recall 

that did not stick out to me anyway.” Bill looked at Kim and said, “My kids that have the 

goal that I am going to get the homework done by the end of the period were still doing 

the same.” Following Bill’s direct stare, Kim then said, “yeah, mine were still doing the 

same.” Bill again reiterated to Kim directly by saying, “they were still doing the same 

thing.”
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Jan finally closed out the conversation about goal-setting by saying, “yeah I did 

not even see the change. I mean the ones that really want to understand why and how 

and if and when and if this happens, that didn't change from one face to the other. The 

ones that want that help all the time, did not change. I do not think goal setting had a 

major play in this.”

Teacher transfer. This theme repeated in the individual interviews when each 

participant did not have the ability to play off each other. Here, Bill stated how, as the 

teacher, his feedback needs to “help a student sit back and think”. Bill made a notation 

on his interview question sheet that said “I over-explain because I want them to get it”. 

Stacey, in her individual interview, said that too much feedback for her leads self

regulated learners to seek out help elsewhere but that not enough feedback makes her lose 

the students who actually need the help. Jan said that transfer of feedback is meant to 

learn content but that:

A self-regulated student, does have the ability to learn how to set goals...  an 

individual who can learn how to lay out a strategy, learn how to set out a series of 

tasks, checkpoints along the way, their goal is to determine whether they are 

progressing in the manner that they believe is to be.

Concluding Thoughts on Goal Setting Characteristics

The teachers described goal setting by the student’s needs to finish a task or 

follow what the teacher tells them to do. It takes a student to understand the purpose for 

setting a goal in the first place. Both characteristics help a student to set goals to occur 

when becoming a self-regulated learner.
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The fourth Zimmerman characteristic is self-monitoring. The teachers described 

self-monitoring as how a teacher can provide student solutions or deny them based upon 

feedback. It takes an understanding of feedback and classroom content scenarios to 

understand the best feedback approach to occur as a student becomes a self-regulated 

learner.

Research Subquestion #4: Self-Monitoring Characteristics

Self-monitoring is the integral component of a self-regulated learner within the 

volition phase. Students will often keep track of time management, project completion, 

and record them on paper to determine if their strategic planning was beneficial to task 

completion (Zimmerman, 2002). Self-regulated students must continue to monitor their 

progress as they move throughout the task. Teacher feedback, during this component, 

can do one of two things: provide solutions to student questions or deny students answers 

and instead force them to continue their own path to learning. In this study, only one 

participant, Danielle, mentioned self-monitoring in the individual interview. Danielle 

said:

I would define self-regulated learning for a high school student as one who 

monitors as they are going through lessons, materials and identifies whether they 

have challenges, whether they understand something.

However, in the focus group, all participants spoke about self-monitoring. Two themes 

emerged from the discussion. I coded them as provide and deny.

Provide. This theme arose from the discussion started by Stacey. The students 

tend to just ask her a question because they know she will just tell them the answer. She 

said:
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I do not think they monitor at all when they know I am going to give them 

feedback. They just ask whatever that comes to their mind without thinking about 

it because they know that I am going to give them the answer, redirect or rephrase 

the question, or do something to help them get closer to the answer.

Jan quickly agreed and then replied to Stacey’s comment by saying “I find that in 

the baseline phase in my normal teaching method I do things sometimes when I am over 

planning, you know, that is when they quit thinking. So I think for the students.” Bill 

shook his head in agreement to both Stacey and Jan, then said:

It all depends on the kids you are talking about. A lot of the time, when they 

know they can get their answer from you, they listen halfway in order to get their 

answer. They do not try to teach themselves. They just wait for you to say it. 

Kim, however, had a different viewpoint as to how a teacher provides feedback to 

students during this characteristic. She had a very calculating face and it became clear, 

she was trying to evaluate what a self-regulated student would be thinking about as they 

were monitoring their learning. She stated:

I am trying to think exactly what self-monitoring means from the student’s 

prospective. It is somewhat of a gray area because I am trying to think of the 

student who is asking a question, are they really thinking about it? Are they 

thinking about the big picture of what they are trying to learn or are they just 

trying to get this one step done on a problem that was very confusing for them? I 

think most students in the baseline phase are self-monitoring because it is kind of 

being like they are selfish at that moment.
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Deny. When I looked at the participant responses to minimal feedback, they 

seemed to show a pattern of when to pullback from giving students too much feedback. 

Surprisingly, many of the responses had to do with how denying feedback helped with 

behavior and preventing students from taking over the correct responses—with the 

exception of Jan. Jan said:

In the baseline phase, I actually felt it was better than when we were doing the 

intervention phase. I was more natural. I can give them my looks and they would 

stop from asking.

In minimal feedback, Stacey found it to be helpful with those students who have to 

answer all the time and will not give the rest of the class a chance to answer. She stated, 

“I know you know it, you know you know it, but just stop like don't answer. Like the rest 

of the class does not know the answer.” Stacey also feels that “they should be monitoring 

themselves and they should be evaluating themselves to know and be more aware.” Jan 

agreed to Stacy’s comment and followed it up by saying, “in the intervention phase I 

think again they were so aware that I was not giving any answers to the questions that 

they kind of thought oh gee-whiz I do have to figure this out... self-monitoring of their 

learning actually improved during the intervention phase.” Kim finished the sequence by 

stating “that these are behaviors of students who are motivated and want to learn”. 

Concluding Thoughts on Self-Monitoring Characteristics

The teachers described self-monitoring as how a teacher can provide student 

solutions or deny them based upon feedback. It takes an understanding of feedback and 

classroom content scenarios to understand the best feedback approach to occur, as a 

student becomes a self-regulated learner.
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The fifth Zimmerman characteristic is self-instruction. The teachers described 

self-instruction as how a student interacts with the content and feedback personally. 

Feedback can either present a work around or a crutch to assist students in their learning. 

Both characteristics occur, as a student becomes a self-regulated learner.

Research Subquestion #5: Self-Instruction Characteristics

Self-instruction is an intrinsic component of a self-regulated learner within the 

volition phase. Students who are self-regulated must learn how to teach themselves as 

they move throughout the task. Students will be able to utilize their learned knowledge 

and strategic planning to finish the task without asking teachers for guided assistance 

(Schunk, 1996). The student will take the necessary steps to function independently, 

even if that means to change strategies or environment (Zimmerman, 1990b, 1995,1998, 

2002).

Teacher feedback, during this component, can do one of two things: prevent a 

student from becoming self-sufficient or help show students how to ascertain an answer 

by using other methods of feedback not generated by the teacher. In this study, only one 

participant, Bill, mentioned self-instruction in the individual interview. Two themes 

emerged from the discussion. I coded them as feedback as a crutch and work around.

Feedback as a crutch. Traditional feedback often offers teachers an opportunity to 

speak too much to students, which in turn, removes the chance for a student to become a 

self-regulated learner. Bill, in his individual interview, believes that “non-self regulated 

learners need to have me answer what the next step in the problem is constantly or 

answer every little question about what they should do next, what they should do with
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this number, what they should do with this number, remind me what the formula is, etc. 

etc.” However, Bill then stated in the group interview:

They know they can get their answer. They do not try to teach themselves and 

they just wait for you to say it. They just ask a question. Analyzing is hard for 

them because there are plenty of kids in my classes that can get there but the ones 

that don't and that ask the questions, obvious questions that they should be able to 

teach themselves, are the ones that stand out.

Obviously frustrated during the discussion, Kim noticed that Bill was shaking his head at 

his own response. Acknowledging that emotion, Kim said:

The self-instruction, that one is somewhat tricky. Because the student is relying 

more on feedback to help them then they are trying to take the information and let 

me see if I can figure out how to do this.

These comments from Kim and Bill illustrate the dilemma a teacher has when feedback is 

necessary but often can create a scenario of a student being less inclined to remove 

himself or herself from the added feedback. According to Kim and Bill, students who 

struggle to be a self-regulated learner continue to take teacher-driven feedback and claim 

it as their own.

Work around. All four participants believe, however, that students have the 

ability to be a self-regulated learner by understanding how to work around a difficult 

problem by using means other than teacher feedback. In his individual interview, Bill 

points out that higher performing students can “self-relate” by tying into “where we are 

going next”. This statement was made when the discussion about manipulating the 

feedback was being questioned. Bill believes that once students began to realize he was
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not providing them with the necessary information, his students began to find other 

methods of learning.

Similarly, Kim, Jan, and Stacey also agreed with Bill as seen in this vignette.

“I am really pondering number six, the self-instruction behavior, because it seems 

that if they knew they were going to get less information that would mean that they 

would have to rely on themselves” said Kim.

Jan then states, “I wish that could have been one of the interventions where we 

could have said have you looked at your notes.” Stacey laughed and then followed Jan 

by saying:

No, but you are right! Because a lot of them tried to figure out different ways 

instead of asking a question.. .  going to their notes or looking up something on 

the Internet like “google-ing” . . .  like [they knew] something was going to give 

them a better answer than I was.

Jan placed her hand on her head and said:

There has to be a way to balance both of those. Your normal [traditional] method 

and shortening up the response [minimal] to see and get a more longer-term effect 

for the student. Which is a more effective way? You can not change it every day 

but you can change how you do [your] teaching. But you can see a variety of 

different approaches the students take now.

Concluding Thoughts on Self-Instruction Characteristics

The teachers described self-instruction as how a student interacts with the content 

and feedback personally. Feedback can either present a work around or a crutch to assist
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students in their learning. Both characteristics occur, as a student becomes a self

regulated learner.

The sixth Zimmerman characteristic is self-reinforcement. The teachers described 

self-reinforcement as how teacher feedback either affirms a student thought or how 

feedback can make them feel like they are not intelligent. Both characteristics help a 

student reinforce learning occur as a student becomes a self-regulated learner.

Research Subquestion #6: Self-Reinforcement Characteristics

Self-reinforcement is the process where students will adjust their own behavior by 

rewarding themselves when a plan of action is attained, completed, or even surpassed 

(Bandura, 1976; Schunk, 2008; Wolters, 2003; Zimmerman, 2002; Zimmerman & 

Martinez-Pons, 1986). When students feel a sense of accomplishment to a goal they set 

for themselves, motivation to continue will rise (Wolters, 2003; Zimmerman & Martinez- 

Pons, 1989). Self-reinforcement completes the self-regulated phase by building student 

intrinsic interest and motivation.

While students have the ability to reward their own accomplishments, teachers 

can help lend a helping hand by providing feedback that warrants a reward. Two themes 

emerged from the discussion. I coded them as affirming correctness and dumbing down.

Affirming correctness. Jan, in her individual interview, brought attention to 

herself and how being told “she is on the right path” helps her confidence to proceed in 

her doctoral classes. Jan said:

My professor, or even a peer, lets me know that I was on the right path So I

do not know if that ever stops.
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However, when Jan discussed this same concept in her classes that she teaches, she 

became very annoyed with her student’s inability to tiy to work hard for their own 

reward. In fact, Jan started the conversation and ended the conversation about how 

students demand to “be affirmed” throughout the entire problem-solving process. Kim, 

Bill, and Stacey affirmed her statements as seen in the vignette below (some added lines 

have been removed in order to show the flow of affirming correctness).

Jan stated, “I mean I have students come in who have a list of questions that they 

have for me based on working on their homework the night before.” She quickly 

followed that up with a comment about her AP Calculus students by saying, “I do see that 

in my better students, in my calculus class, because they are much more aware or I have 

seen them grow to be more aware.”

Kim replied by saying:

That kind of goes to the self-reinforcement where students who are less confident 

and are just trying to catch onto the skills and the concepts are looking to the 

teacher for the reinforcement instead of to themselves. Like I am trying that 

problem and see if I can get so that they can tell me if I am doing it right. I want 

to see if I can do about myself but instead I am just going to keep asking the 

teacher questions.

To which Bill replied, “the kids who kind of live on or do not have the confidence 

in their skills.. .they live on the interaction of the feedback.” Jan and Kim nodded and 

mumbled, “yes.” Jan continued the conversation by saying:
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And in the few times when they are also looking for the little bit of reinforcement, 

I am somewhat short and say no that is incorrect, try another way. I mean you just 

want to see if they crawl up and cry. There is no crying in math class!

Jan’s comment finally sparked a response from Stacey who blurted out, “Because they 

really rely on my feedback and when I took back that feedback they almost took it as an 

insult!” Bill pushed his chair back and said, “Because they do not reinforce their learning 

on a general basis and they are getting less help than normal it is really bad.” Jan looked 

as though she was trying to figure out why students need so much affirmation to be able 

to move onto the next step, so she asked Bill “do you think that is a confidence thing?” 

Bill shook his head in agreement and said, “yeah I think it is.”

Jan, who until up to this point, was speaking about very few students in her AP 

Calculus class connected affirmation as lack of confidence and described how very few 

of her Pre-Calculus students understand self-reinforcement. Her entire comment is listed 

below. Jan said:

But then self-reinforcement behavior. . .  I find the students, not the bright, bright, 

ones, their reinforcement is a different type-it is almost like I am double 

checking. I do not know I just did not see that change in either phase.

Directly after this comment, the focus group became very quiet and conversation stopped 

for a few seconds. I could tell that Bill, Kim, and Stacey became uncomfortable with the 

direction of the conversation and the hostility that started to show on Jan’s face. Taking 

that cue, Kim switched to a completely different characteristic.

Dumbing down. On the flip side to affirming student correct through feedback 

prompts, Bill, Kim, and Jan all felt that when minimal feedback occurred, students began
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to make comments about how dumb they are because they could not figure out the work 

on their own. Also noted was all three participants were speaking about the higher-level, 

AP courses. I found this very interesting in that students who are used to being 

successful felt dumb when they were not told if  their path was correct. Again, I have 

removed some of the sidebar conversations to other characteristics in order to see the 

pattern the participants laid out. The vignette is below.

When students do not have the confidence to feel rewarded with any progress 

they give up. Bill said, they “just say I am stupid and I am just going to give up. And I 

saw this happen too many times and even outside of when we were doing this I see it 

happen all the time.” Jan hit the table with her hand and said, “I have a group of girls in 

this class that I know are going to be difficult and always say I am just stupid.”

“Exactly!” said Bill who then followed his comment with “they will just give up and their 

self-reinforcement is ‘I am just not going to get it’”.

This intrigued Kim who then made a general comment about both the traditional 

feedback and minimal feedback. She stated:

I think, in my class, the self-reinforcement probably stayed about the same. I 

think it might be because they felt like they were not getting the reinforcement 

from me. They would turn to their neighbor, because in my class, my students sit 

in groups a lot. They are used to asking their neighbors for help if they do not 

understand something. So, you know, the ones baiting me to help them gain any 

confidence for sure and I do not think I necessarily saw students giving up and 

saying they could not understand. Instead they probably just went ahead and
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worried the heck out of the neighbor to help them by helping them figuring out 

the problem.

Until Kim made this comment, Stacey did not have any contribution to the discussion. 

However, Stacey did notice how her students reacted in between not able to be re

affirmed of their processes and having the students feel stupid. Stacey closed out the 

discussion by saying, “yeah I saw that too but they would find the one kid that did get it 

and they would all swarm to them and say tell me, tell me, tell me [laughing out loud]”. 

Concluding Thoughts on Self-Reinforcement Characteristics

The teachers described self-reinforcement as how teacher feedback either affirms 

a student thought or how feedback can make them feel like they are not intelligent. Both 

characteristics help a student reinforce learning occur as a student becomes a self

regulated learner.

The seventh Zimmerman characteristic is time management. The teachers 

described time management as how feedback can enhance or remove student time 

management. Both characteristics can have either a positive or negative affect, as a 

student becomes a self-regulated learner.

Research Subquestion #7: Time Management Characteristics

Time management is within strategic planning. The student uses two strategies to 

organize their work and the environment (Zimmerman, 2002). The student will 

incorporate time management into this phase in order to reach the goal they have set for 

themselves (Schunk 1996; Zimmerman, 2002, 2008). While students have the ability to 

control the amount of time needed and spend on a task, they often are stuck or lack the
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efficacy to be ok with an answer that may be incorrect so that they can move forward to 

complete the task.

Many times students associate time management with “getting things done” and 

not necessarily about being accurate in doing so. However, the other side is also true. 

Students become engulfed in correctness that time management skills are missing. This 

was the case in the individual and focus group interviews. Two themes emerged from the 

discussion. I coded them as accuracy and speed.

Accuracy. When students take their time on a task and plan accordingly, Bill 

noticed how “they come up with a way that is quicker then what I have done”. Bill 

realized that when he minimal his feedback, students had to think longer about the task, 

which increased time management but it also increased the accuracy of their problem

solving skills. He stated, “I have to wait for it, when you pull back on that feedback, you 

have to let them take time and get there, and it takes a little bit longer but they get there.”

Kim, in her individual interview, confirmed how most teachers believe students 

handle time management when she said, “teachers probably do not think that students can 

keep track of how they are doing, decide how much time they need to be successful, if 

the student is very involved, in being successful on their task.” Jan referenced how much 

time a student has to put in in order to be successful. In her individual interview, Jan 

stated, “those kinds of students who have taken some extra time to read up on the 

material to do additional studying to practice different approaches” will be the ones who 

are successful.

Speed. On the other hand, students also take time for granted and just want to 

finish their work so they can move on to other content areas or not have any work to do
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later in the evening. In this case, they sacrifice accuracy for speed of completion. 

However, as stated by four out of the five participants, the speed to complete is often a 

direct correlation to teacher feedback. Bill made mention in his individual interview that 

students “can not or will not take the time to try.. .without having a teacher explain it line 

by line” just so that they can finish their assignment.

Stacey, in her individual interview, made a similar claim. She stated:

They want to know why and they want you to give an answer. Give them some 

sort of tool, which would be considered more feedback, so they can figure out 

how to get to resolve the task, to get the end result.

Danielle in her individual interview made a claim that because the material or the content 

may not be easily understood, teacher feedback is necessary because there is not enough 

time to wait for the students. Danielle believes that she “took away more of their 

control” because “they are just not comfortable” with spending a lot of time trying to 

figure out difficult topics. Bill, on the other hand, had a difficult time relating curriculum 

pacing with the time management of his students.

He felt that during the traditional feedback, student time management was worse 

because the students stayed on every little detail but for him, time management was better 

because he was able to pace through the lesson. During minimal feedback, Bill felt as 

though time management was less constructive for him but better for the students. He 

felt like the students had to focus on the overall concept, which removed the minute 

details of a lesson. However, Bill also felt like he had to spend more time later answering 

questions because the students did not put the time in to study. Here is Bill’s complete 

statement in regards to time management:
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Let us look at time management. Time management is interesting with the 

questions that they had. I get struck sometimes by kids who . . .  are focused on 

one little piece of the problem. They ask question after question about that one 

piece not thinking about the whole overall picture and to the time management. . .  

finally you have to cut it off and say please contact me after class about it. Let us 

put that aside because we need to keep moving through this. So time management 

in the baseline phase when you are not just cutting them off of the yes/no answer, 

you get them to understand and it is not as good.

After Bill made this comment, Jan also agreed to how slow the pace becomes in class and 

made the following comment to the group. She stated, “but it is a big problem and they 

get stuck on one little section and how did you get that and again not all students but 

there is always a couple in every class that just can not let it go.” Jan followed her own 

comment by saying how her students become worse off when they cannot manage their 

time. She noted they “regress” and become “more quiet”. In addition, Stacey noted how 

the speed at which her students slow down is a direct result of removing feedback.

Stacey said, “some of them got angry or upset or I thought their time management got 

worse because they started to complain or give up so they were not getting anything 

done.”

Concluding Thoughts on Time Management Characteristics

The teachers described time management as how feedback can enhance or remove 

student time management. Both characteristics can have either a positive or negative 

affect, as a student becomes a self-regulated learner.
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The eight Zimmerman characteristic is self-evaluation. The teachers described 

self-evaluation the type of student who understands how to connect with the content and 

their peers. The teachers described the students as either a low-level or high-level 

student. Both characteristics can affect the level of self-evaluation that can occur as a 

student becomes a self-regulated learner.

Research Subquestion #8: Self-Evaluation Characteristics

Self-evaluation is the process in which a student will compare their standard of 

performance to a standard of performance set by the teacher, another student, or even an 

overall assessment score (Zimmerman, 2002). By self-evaluating, the student determines 

what worked and what did not work (Schunk, 2008). The student will then take the self- 

evaluation and determine a new strategy. If the student feels that, the difference gap is 

too large, motivation decreases and the task becomes unsolvable (Zimmerman, 2002).

Unfortunately, all the participants felt as though to be a student who understands 

how to self-evaluate their learning, they had to be categorized into the “type” of student 

they are. Stacey and Jan were the only participants who referenced the “level” of student 

base they had in their classrooms. Therefore, the two themes that emerged from the 

discussion, and coded, was low-level and high-level.

Low-level. Teachers often qualify who and what kinds of students they have in 

their classroom before speaking about how the student performs. In this study, the same 

scenario happened repeatedly. Each participant would mention the course they taught, 

and only then, would describe the type of student they had in order to justify their 

reasoning and defined characteristic trends.
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When determining student self-evaluation, the theme quickly became one of the 

type of student who actually self-evaluates. Stacey and Jan spoke to this characteristic. 

Stacey said:

For the self-evaluation, in the baseline, I do not think that my students . . .  value 

themselves so they do not evaluate themselves. They do not think or know what 

they want to do to get better. They just want to get it done and go out the door. 

Jan followed Stacey’s comment about her pre-calculus class where the students are not as 

motivated. She said, “those are typically the ones that ask lot of questions in class more 

so than the other students.”

High-level. Within the higher-achieving student, Stacey said, “for the high-level 

students they evaluate themselves more because they want the A: what do I have to do to 

get the A, what do I have to do better, or what is interesting about this concept.” Jan also 

stated something similar when she said:

Yeah I think self-evaluation. I do not see it in the low-level student. I would see 

it in some of these brilliant, brilliant, little ninth graders who are constantly in this 

continual mindset. They are the kind of person who does everything to their 

utmost capability.

Concluding Thoughts on Self-Evaluation Characteristics

The teachers described self-evaluation the type of student who understands how 

to connect with the content and their peers. The teachers described the students as either 

a low-level or high-level student. Both characteristics can affect the level of self- 

evaluation that can occur, as a student becomes a self-regulated learner.
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The ninth Zimmerman characteristic is organization of work and environment.

The teachers described organization of work and environment as a process that is teacher 

generated. The teacher determines how the room is arranged or how groups are formed 

during classroom activities. When a student becomes a self-regulated learner, they 

decide how their environment needs to be in order to learn at the highest level.

Research Subquestion #9: Organization of Work and Environment Characteristics

Organization of work and the environment to which a student works in belongs 

within strategic planning. The student will organize their work, and the environment, to 

which the work is performed (Zimmerman, 2002). Their work is organized by 

importance or by content understanding. The student organizes the environment into a 

single student desk (easy task) or a small collaborative group (difficult task).

During my classroom observations, I noted when the teacher already stationed the 

environment. In this characteristic, I wanted to see if the teacher was able to 

acknowledge when the student changed the organization of their work and the 

environment so that they can remain in a self-regulated learning state. This was 

extremely difficult for the participants to determine and it shows in the discussion. One 

theme emerged. I coded it as prioritize.

Prioritize. Out o f all five individual interviews, only Jan was able to associate a 

self-regulated learner with the organization of work and the environment to which it 

occurs within. However, Jan stated the environment must be teacher generated as 

provided in this statement:
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We have to recognize that every student has the ability. It is just that, what is the 

environment we want to put them in? What is the level o f complexity of the 

content that we can assume that student can achieve?

Clearly Jan believes that in order for a student to achieve, it is the teacher’s responsibility 

to “set the stage”. However, Kim saw more into the composition of organization. She 

stated that in order for any feedback to be beneficial to a student, the student has to be 

organized in thought. Kim said that “sometimes a student will ask a question and later on 

in class, if they even know to ask, cannot even articulate their question well enough so 

that you can answer their question.”

Bill referenced the importance of traditional feedback and how it removes 

organization by the student because:

They are just trying to get that little piece answered and they are just not thinking 

about how it all fits into the rest of the work or to the rest the topic we are trying 

to cover. So it is not as high in the baseline phase.

This comment sparked interest in Jan who quickly stated that her students “are not 

looking and not trying to step back a minute and I say take a breath, and I say take a 

breath step back go to another problem and come back. They have a difficult time doing 

that.” Jan then referenced the environment to which her pre-calculus students learn in. 

Again, Jan believes that the lower-level student has a difficult time managing a workable 

environment on his or her own accord.

Likewise, Stacey felt that the organization and environment was far superior in 

the minimal feedback phases than it was in the traditional feedback phase. Stacey said:
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I noticed that in the intervention phase they actually behaved. They were better at 

figuring out what was going on and what was wrong. When they were in groups, 

when the environment was closer to each other or had easier access to ask 

someone else, they were less likely to ask somebody. But when they were in 

groups, their organization of their work and their environment, I feel, was better 

in the intervention phase than in the baseline phase.

Concluding Thoughts on Organization of Work and Environment

The teachers described organization of work and environment as a process that is 

teacher generated. The teacher determines how the room is arranged or how groups are 

formed during classroom activities. When a student becomes a self-regulated learner, 

they decide how their environment needs to be in order to learn at the highest level.

Figure 6 shows the ten characteristics that were studied using the Zimmerman 

phases. Figure 7 shows the incorporation of the teacher characteristics. Both figures 

connect the pattern-matching that took place between self-regulated learner 

characteristics.
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Figure 7. Zimmerman phases with the teacher patterned themes characteristics inserted. 

Concluding Thoughts on Themed Characteristics

The three phases of Zimmerman’s Self-Regulated Learning theory contain 

descriptions o f what and how a self-regulated learner acts and grows as they work 

through a task (see Figure 6). By speaking with five participants in the teaching field, I 

was able to use teacher feedback as a means to connect those characteristics through the 

eyes of a teacher—in his and her terminology (see Figure 7). From the beginning 

observations through the focus group interview, the participants struggled trying to define 

what they do as a professional. However, the participants were able to define what they 

believe are characteristics of a self-regulated learner. By using traditional feedback, the 

participants connected multiple characteristics. By manipulating teacher feedback, 

characteristics labeled as “problems” could be connected to a characteristic of a self

regulated learner.

Additional Findings 

I was able to connect the self-regulated characteristics to teacher feedback 

through traditional and minimal teacher feedback. Rich discussions were noted in the



174

individual interviews as well as the focus group interview. I feel it is important to bring 

forward the ideas and concerns that the participants expressed during this study that 

would have otherwise gone unnoticed.

Stage of Acquisition

Teachers were very vocal in regards to when the feedback phases began. 

Numerous times the teachers felt that minimal feedback needed to be delivered towards 

the end of a unit. Teachers also felt that traditional feedback needed to be given during 

the start of a unit. Unfortunately, the feedback phases did not coincide with teachers’ 

beliefs. With the exception of purposeful observations being completed a few days into a 

unit, no other special consideration was given to when the feedback phases would occur. 

The feedback phases were based upon time dining the semester.

The teachers felt that students were not able to receive the needed feedback in 

order to learn the material. However, what the teachers did not notice, were the struggles 

they were experiencing. The major complaints the teachers discussed were the inability 

to feel like “a teacher” because they could not deliver feedback when needed. The 

teachers felt that minimal feedback, at the wrong time during the unit, resulted in students 

unable to learn the material. Likewise, the teachers felt that minimal feedback did not 

help them become a better giver of feedback. However, the teachers did begin to notice 

that the students became better questioners during the same time.

The pattern that was noticed follows the same pattern that feedback is necessary 

at the start of a unit. This is when students will ask the most questions in order to clarify 

the meaning of the material and content. Similarly, teachers need to practice strong 

feedback techniques even during the early part of a unit. In essence, teachers must be
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mindful during any phase of feedback delivery in order to ensure student self-regulation. 

Regardless of which timeframe the teacher is instructing during a unit, it is clear that in 

order to maintain student self-regulation a teacher has to be fluid in delivery of content 

and the follow-up to student questioning.

Technology in the Classroom

With added pressure to introduce one-to-one devices in the classrooms of all five 

participants, Bill, Stacey, Danielle, Kim, and Jan all shared similar concerns about what 

effect this will have on student engagement and the type of feedback they will provide to 

students. From the conversations found within this study, it is apparent that the 

participants do value student interaction, motivation, and successful completion of 

assigned tasks. However, with the addition of added technology—besides student smart 

phones—the participants have valid concerns as to how they can compete. Is the 

feedback from a teacher enough to satisfy the needs of the technological, self-regulated 

learner? Two of the participants, Kim and Jan, do not agree and are worried about the 

future position they hold within a classroom.

In her individual interview, Kim stated:

And my final thought was, when I think about self-regulated learning, I really 

think about what we are getting ready to embark on with our second semester. 

You know, like, how am I going to give useful feedback to students who are 

going to be more focused on using technology other than relying on just 

conversations between the teacher and student or between the student to student. 

In Jan’s individual interview, she stated:



How is this going to work? I tried to identify some content areas using 

technology, kind of like my Calculus in Motion [computer software] thing, or an 

applet that is already out there some place for my math class. Would this enhance 

their learning in this area? And, you know I do not have clear answers for any of 

that. I think one of my concerns is that I need some directions and a more in- 

depth understanding of what our goals are for this. Are we looking at self

regulated learning becoming the mode or just one of the many methods we are 

going to be using? Obviously using technology, as a part of an overall teaching 

strategy is not the only teaching strategy that anybody can use so I guess one of 

my major concerns in this whole thing is how does this all fit in with trying to 

bring student’s success level higher and how much are we going to be dependent 

upon this?

Assessment for Self-Regulated Learning Characteristics

After going through the protocols of traditional feedback and then the minimal 

teacher feedback, the participants began to discuss how this information found in the 

study can be used for future learning. Each participant thought about the experience and 

stated it was difficult for them to go through. Minimal feedback made them 

uncomfortable and left them feeling like “they didn’t do their job”. However, the 

participants also stated they would be willing to go through this all over again if there 

was a way to assess the strategies on their students.

Several of the participants were left thinking about how or what kind of an 

assessment can be created, and used, during the changes to feedback to truly measure if 

the self-regulated characteristics were being accurately addressed. Kim and Stacey
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provided several ideas on how this could be accomplished—similar to the game “20 

questions”.

Danielle, in her individual interview, said:

I think it would have been interesting to have some kind of test. If  I held those 

homework questions and saw the difference. That would be somewhat cool to see 

if they did better one night compared to another because the questions I gave had 

more feedback one day than another. It would have been interesting.

In her individual interview, Kim said:

I think it was an interesting experience. It kind of did make me think about the 

way I give feedback to students when I am teaching. You know I think, I would 

not mind getting more feedback on this experience or even doing it again. Maybe 

more specifically, like preparing for it better so that maybe I could get more out of 

it. I actually think the idea is very interesting limiting responses to see what 

students get out o f it. Would that make the students who were a little more or less 

interested refrain from participating in class discussions? And how would this 

play out in help sessions after school?

In the focus group interview, Kim proposed the following idea:

I kind of want to try this with students and just tell them let us do this for the next 

week. I am answering your questions as yes or no. Or trying to use some of the 

same kind of responses or whatever and ask them like how do you think that 

would affect you to see what the students come up with and then actually try it 

and see if they see how they react. Like I would think but they would just ask 

more questions, ask better questions.
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Stacey, with excitement on her face, yelled out “take the question like if the question 

is...” which was then answered back by Kim who said, “it would be like playing 20 

questions!” Stacey, who was obviously excited about the possibility of trying this said, 

“YES! They would take one question and break it up into a bunch of things to it figure 

out.”

I think creating, or helping the participants to create, an assessment that can match 

teacher feedback during self-regulation phases would be invaluable in helping teachers 

pattem-match and individualize instruction. Students who exhibit certain characteristics 

can be provided feedback that accentuates and facilitates their learning at a faster and 

more meaningful pace.

Summary

The purpose of Chapter 4 was to explain the data derived from the case study 

group through classroom observations, individual interviews, and focus group interviews. 

My findings focused on minimal teacher feedback and connecting those changes to self- 

regulated learner characteristics. Each research question was validated through the five 

participants and explained either with a conceptual or theoretical framework suggestion. 

Through the case study, I found additional findings that were acknowledged and 

suggested as potential means to further teacher assistance in giving feedback and 

assisting teachers in connecting feedback to valuable student characteristics. In Chapter 

5 ,1 will present the conclusions to this case study and will address teaching implications 

and future research on teacher feedback and the self-regulated learner.
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CHAPTER 5 

CONCLUSIONS AND IMPLICATIONS 

Within this study, I examined how five teachers in a mathematics, high-school 

classroom provided feedback to students that they teach. I examined the delivery, the 

classroom environment, the use of traditional feedback, and minimal feedback. I also 

observed how their feedback affected the students who were asking the questions in order 

to maintain self-regulated learning. I believed that the teachers would have difficulty 

implementing minimal feedback and would revert to either using traditional feedback or 

manipulating their content delivery in order to provide students the feedback they 

believed they needed, which Allen et al. (2006) described as teacher immediacy. 

Although I believed the teachers would fail during each manipulation of feedback phase,

I also believed that they would overcome their fears and try to change their delivery 

through self-reflection, which Zimmerman (2002) described as using a reward system to 

better oneself when the next difficult task arises.

During the two manipulation phases of feedback, my findings showed that each 

teacher did persist throughout those phases, some better than others. My findings also 

showed how teachers reflect on their practice in order to become better at their craft. 

Finally, my study showed how teachers are willing to be uncomfortable in order to 

provide the best feedback for their students. The case study provided insightful
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descriptions and accounts of teacher processes and viewpoints that are difficult to account 

for using a quantitative measure.

My research questions were designed to pattem-match student self-regulated 

learning characteristics with traditional and minimal teacher feedback. My case was a 

group of five mathematics teachers in a typical suburban high school. My focus of 

analysis for the findings was through my field observation notes, the transcribed 

individual interviews, and the transcribed focus group interview questions. I collected 

the question sheets from all cases to analyze should any of the cases used them to take 

notes. I used the transcript data to code for self-regulated learning characteristics and the 

associated teacher thoughts that described those characteristics. The first level of code 

associated the Zimmerman self-regulated phase. The second level of code associated the 

particular characteristic within that phase. Finally, the third level of code associated the 

teacher perception of student reaction to the delivery of feedback type. My data analysis 

provided a detailed description of how a teachers’ feedback process can manipulate 

student self-regulated learning characteristics.

The research question that guided this study was: How do teachers view the 

effects of traditional versus minimal feedback on student self-regulation? This central 

question generated the following subquestions related to Zimmerman’s student self- 

regulating characteristics:

1. How did teachers describe the motivation characteristic of self-regulated 

learners?

2. How did teachers describe the interaction characteristic of self-regulated 

learners?
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3. How did teachers describe the goal-setting characteristic of self-regulated 

learners?

4. How did teachers describe the self-monitoring characteristic of self-regulated 

learners?

5. How did teachers describe the self-instruction characteristic of self-regulated 

learners?

6. How did teachers describe the self-reinforcement characteristic of self

regulated learners?

7. How did teachers describe the time management characteristic of self

regulated learners?

8. How did teachers describe the self-evaluation characteristic of self-regulated 

learners?

9. How did teachers describe the organization of work and the environment 

characteristic of self-regulated learners?

In Chapter 5 ,1 start with a brief discussion on how my case study supports the 

Zimmerman self-regulated learning phases. I discuss the connection between his work 

on the characteristics found within those phases and compare them to the characteristics 

that the teachers in my case described them as. In the next section within Chapter 5 ,1 

discuss three implications for teacher feedback: promoting self-awareness, engaging 

meaningful discussions utilizing feedback, and understanding student-learning 

characteristics by individual. After this section, I will discuss the limitations to my study. 

Finally, I discuss eight implications for future research.



182

Supporting Zimmerman’s Research with the Findings of this Case Study

Zimmerman (2002) provided key characteristics of self-regulated learners, 

specifically as adult learners. Since much of his research is based upon visual accounts 

and qualitative measures of adults, this case study focused on the qualitative piece viewed 

by teachers o f high school mathematic students. This case study provided a connective 

account of teacher feedback directly associated with a self-regulated learning 

characteristic.

The qualitative component to Zimmerman accounts the adult learner as they 

progress through task completion, as an individual. However, the studies show little in 

regards to the high school student and the effect teacher feedback has on a self-regulated 

learner. The adult learners were exposed to leveled learning tasks and were observed 

trying to solve the tasks. As the cases interacted, qualitative analysis showed the stages 

of development as each case progressed through stages. In addition, Zimmerman 

provides distinctness in the phases.

On the contrary, teacher accounts in this case study show that often student 

learners at the high school level often combine learning characteristics in order to 

complete a task. Therefore, a younger learner is not only trying to make sense of a task, 

they are also trying to cope with teacher feedback that may be limiting their self

regulated learning. In addition, this case study analyzed teacher feedback as a key 

component to successful assistance to maintain self-regulated learning. Therefore, this 

case study exhibits true teacher-to-student interaction through everyday tasks to 

determine what and how teacher feedback directly correlates to each of Zimmerman’s 

self-regulated learning phases and the characteristics found within each phase.
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As I explained in more detail within Chapter 2 of this study, each Zimmerman 

phase has distinct characteristics that a self-regulated 4eamer goes through and which 

ones I decided to concentrate on in this case study. Since my case study was qualitative,

I did not use quantitative measures. Each table of values was used as a measuring piece 

of word usage and teacher talk measures. My study also showed how teacher accounts 

exhibited frustration of learning and removing feedback, as they perceive what feedback 

is to a student and how it directly or indirectly can affect student achievement.

My findings showed that even though Zimmerman defined characteristics found 

within the three, distinct learning phases, teachers view those same characteristics, not as 

defined values, but instead as student reactions and emotions. Teachers gauge feedback 

through emotions, student reactions, and preconceived roles of a teacher and a student. 

Therefore, the cycle between teacher feedback and student self-regulated learning is 

based upon perception and knowledge of defined characteristics that otherwise do not 

have a chance to be defined unless given by text to read.

My findings also showed how teachers define a self-regulated characteristic. The 

cases defined them as actionable measures they perceive students do and not just what 

they say they do. This case study showed how teachers’ frustrations of student exhibiting 

non-learner behaviors could affect teacher feedback. The manipulation of teacher 

feedback created discourse between the relationship of the teacher and the student. I 

believe that this discourse provided the avenue for teachers to be able to define the self

regulated learner characteristics that are only noticeable when traditional feedback is 

adjusted. By manipulating the learning environment, both the teachers and the students 

had to learn new ways to communicate, even if they were slight. Because of the new line
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of communication, students had to exhibit other forms of learning and teachers had to 

present feedback differently.

Zimmerman concluded that in order for a self-regulated learner to be successful at 

completing a task, the student must have a high sense of motivation and self-efficacy.

For teachers, this means that a task has to be given merit with student interest at the 

center. A student must be motivated to want to learn and therefore, it is the teachers’ 

responsibility to start the student off on a successful journey. Secondly, student self- 

efficacy is built using several mediums. However, in this case study, teachers made 

several comments regarding how upsetting it is to hear students speak about how “stupid” 

they are. Therefore, each teacher has the ability to enhance student efficacy simply by 

providing good, but appropriate, feedback at the correct learning stage. Again, the 

feedback is not to “hold up” the head of the student; instead, the feedback drives the 

student to feel accomplishment on a task. The teacher must focus on how they present 

feedback in order to maintain student focus on the perceived task.

A Model: Synthesis of Zimmerman Phases and Teacher Perceived Characteristics 

Figure 8 shows the Zimmerman self-regulated learning phases with the 

characteristics that are associated with each phase. In addition, I have shown the teacher 

descriptions of their perceived self-regulated learning characteristics for each phase. I 

have also shown how even though Zimmerman has described each phase as its own 

entity, the teacher descriptions show how several characteristics can cross over into other 

phases which can also determine student self-regulated learning. The solid arrows show 

original placement according to data analysis of each research question while the dashed 

arrows represent the crossover paths found within each transcribed research question.
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Teacher Feedback Findings by Research Question 

My findings are based upon my ability to analyze data that depict the connection 

of traditional feedback to minimal feedback and the effects it has on self-regulated 

learner characteristics. Each case provided detailed thoughts regarding what they 

experienced out of the students as the feedback delivery was changing. Therefore, it is 

important to explain my findings based upon the research questions to maintain pattern- 

matched characteristics.

Motivational Characteristics

The student will determine what their intrinsic interest is for the task at hand 

based upon how motivated the task makes them feel (Zimmerman, 2008). Providing a 

task that has multiple entry points can develop interest (Boaler, 2008). My findings 

showed that teachers connected the motivational characteristic to their own feeling of 

“being more like a teacher”. In the traditional feedback, teachers felt by giving students 

plenty of feedback they helped the students stay motivated and were able to inspire the 

students to continue on the task. When asked to manipulate the feedback, the teachers 

stated students reduced motivation to finish because “they give up” and “cannot be 

trusted with their own education”. During traditional feedback, the teachers noticed that 

as they spoke during the initial part of any task, the students stopped listening once they 

received the piece of information they needed. During minimal feedback, the teachers 

also noticed that the students, though angry, did persist through the task with minimal 

teacher feedback.
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Interaction Characteristics

Student interaction with the task is the ability of the student to focus solely on the 

task by using the strategies they set up in the forethought phase (Zimmerman, 2002, 

2008). Students will develop a sense of control and attention to detail (Schunk, 1996; 

Zimmerman, 2002). My findings showed from a teacher’s perspective that traditional 

feedback and minimal feedback did help students interact with the task. The feedback 

that was given by the teacher prompted student questions. With the traditional feedback, 

the quantity of questions went down because the teacher spoke more. However, the 

quality o f questions went up when minimal feedback started to occur. Both types of 

feedback caused students to adjust to the changing environment and student collaboration 

increased.

Goal-Setting Characteristics

Goal setting is the process a student goes through to set up where they hope to be 

once the task finishes, thus determining the efficacy of the student (Bandura, 1993; 

Schunk, 1996; Zimmerman, 2008). My findings showed that regardless of how much 

feedback is provided, teachers stated that a student will listen only as far as they need to 

in order to satisfy the goal of “finishing”. However, teachers also stated that feedback 

does not accurately measure how a student creates a goal, but rather, only helps them to 

get closer to the goal they set for themselves. My observations, and conversations with 

the teachers, did not show how any student created a goal but only how to change 

feedback in order to help a self-regulated learner satisfy a goal.
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Self-Monitoring Characteristics

Students will often keep track of time management, project completion, and 

record them on paper to determine if their strategic planning was beneficial to task 

completion (Zimmerman, 2002). My findings showed that during the traditional 

feedback, teachers spoke excessively and removed self-monitoring completely as they 

“thought” for the students even though one case felt as though “it was more natural” to 

teach that way. When minimal feedback occurred, the teachers noted that students were 

able to monitor their own learning because no feedback was driving their direction; they 

were driving their direction. My observations showed that traditional feedback was 

excessive and no self-monitoring needed to occur because the teacher monitored the 

student progress. However, during minimal feedback, I noted the anxiety the teachers 

exhibited because they were no longer in control of a student who was monitoring their 

own learning.

Self-Instruction Characteristics

Students will be able to utilize their learned knowledge and strategic planning to 

finish the task without asking teachers for guided assistance (Schunk, 1996). The student 

will take the necessary steps to function independently, even if that means to change 

strategies or environment (Zimmerman, 1990b, 1995, 1998, 2002). My findings showed 

that during traditional teacher feedback, teachers stated that students would “latch on” to 

the excessive feedback and “claim it as their own” proving that the student was not able 

to maintain self-instructional characteristics. However, when posed with minimal 

feedback, the students found “ways around” the loss of teacher feedback. My
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observations noted that teachers noticed when students often changed their environment, 

hoping it would go unnoticed.

Self-Reinforcement

Self-reinforcement is the process where students will reward themselves when a 

plan of action is attained, completed, or even surpassed (Schunk, 2008; Zimmerman, 

2002; Zimmerman & Martinez-Pons, 1986). My findings showed that when teachers 

provided traditional feedback to students, the students asked for assurance on correct 

steps and if “they should move on” whereas with minimal feedback, the teachers stated 

the students reverted to “feeling dumb” because they were unable to reward themselves 

with their own sense of accomplishment. The lack of feedback from the teacher removed 

the confidence of the student. My observations only noted the students stating how 

“dumb they are” and the lack of confidence they showed when faced with determining 

their own fate, which happened when teachers expressed concern over minimal feedback. 

Time Management Characteristics

The student uses strategic planning to organize their work and the environment to 

which the work is performed (Zimmerman, 2002). My findings showed that the more 

traditional teacher feedback was provided, teachers noticed students were able to manage 

their time.. .because the teacher managed the students’ time. When minimal feedback 

was introduced, the teachers noted how much longer it took the students to complete the 

task. However, the teachers also stated how much more accurate the work became. 

During the traditional feedback, students did not manage time at all; they simply copied 

what the teacher told them to write down. During the minimal feedback, the students 

planned a strategy and often the teacher kept stating how much time was in class.
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Therefore, while the teacher could not provide descriptive feedback about the task, the 

teacher provided time management for the task to the students.

Self-Evaluation Characteristics

Self-evaluation is the process in which a student will compare their standard of 

performance to a standard of performance set by the teacher, another student, or even an 

overall assessment score (Zimmerman, 2002). My findings showed that teachers classify 

the students who would self-evaluate over what self-evaluation means as a self-regulated 

characteristic. In fact, teachers accounted for self-evaluating as a means to earn a grade 

in the course and not as a means to teacher feedback. My observation notes show that 

during the minimal feedback, the teacher would often explain the details of the task more 

explicitly and say “this will be assessed on your next quiz” because they were unable to 

provide detailed feedback during the learning tasks.

Organization of Work and Environment Characteristics

The student organizes their work and the environment so that they are successful 

in carrying out a determined strategic path (Zimmerman, 2002). My findings showed 

that teachers believe they are responsible in setting up the environment to inspire success 

for the student. Again, the teachers referenced a classification of student first, which led 

to why a teacher should “set the stage” before a student attempts to. When students were 

left to create their own working environment, the teacher either controlled the movement 

or controlled the “talking” by saying it was “too loud”.

Three Implications for Teacher Feedback: Knowledge is Power 

There are three main implications that coincide with my theoretical framework 

based upon a social cognitivist constructivist perspective with the underpinnings of
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behavioral and information processing perspectives. The views of Bandura, Dewey, 

Freire, Jensen, Marzano, Schunk, and Zimmerman serve as the basis of the complete 

framework. This section will address the implications of my findings on traditional 

teacher feedback and minimal teacher feedback as they pertain to the characteristics of a 

self-regulated learner.

Promoting Self-Awareness

A teacher must be careful when setting up a task to promote self-regulated 

learning (Zimmerman, 2002). The use of fear tactics, sarcastic statements, and over

explaining concepts does nothing more than lose the respect o f the classroom and the 

motivation to start on a task. Bandura (1993) explained that students have to decide what 

they want to do rather than what they have to do. Fear through punishment will not 

promote learning to a self-regulated student (Bandura, 1993). Discovery of a task needs 

to come from student motivation (Schunk, 2001). This case study showed that teachers 

could be self-aware of the feedback level they provide their students during a learning 

task.

I found myself cringing in my chair when I heard teacher comments meant to 

derail the success of a student thought or the over-explaining of a concept that a student 

was already trying to figure out on their own. I learned that by limiting teacher feedback, 

the anxiety level experienced by the teacher far exceeded that of any student in their 

room. I became excited when I heard these same teachers explain to me they recognize 

their faults and tried to improve upon them.

After listening to the recorded interview sessions, I experienced so many 

emotions as I could hear the tone change in the teachers’ voices as they struggled to
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explain what feedback means to them and what value is placed on student learning. After 

providing the transcripts to each teacher, I was able to hear how they felt after they read 

what I heard and what they said. The teachers acknowledged how awful they sounded 

and how important it was to be more self-aware of what they say and do in order to 

promote student self-regulated learning.

Utilizing Feedback to Engage in Meaningful Discussions

Often teachers get caught up in the pacing guides, the standards, and covering all 

the procedures we have to for our course. However, a teacher must identify how a 

student processes the information given to them through feedback—either traditional or 

minimal. The student gathers the information and then makes a determination as to 

whether or not the information is valid (Schunk, 2012). A self-regulated learner 

possesses strong skills in thinking about their own thinking (Marzano, 2004).

The first CCSSI standard (2015), CCSS.MATH.PRACTICE.MP1, is adopted 

from the National Council of Teachers of Mathematics (NCTM) Principles and Standards 

for School Mathematics (2000).

Mathematically proficient students start by explaining to themselves the meaning 

of a problem and looking for entry points to its solution. They analyze givens, 

constraints, relationships, and goals. They make conjectures about the form and 

meaning of the solution and plan a solution pathway rather than simply jumping 

into a solution attempt. They consider analogous problems, and try special cases 

and simpler forms of the original problem in order to gain insight into its solution. 

They monitor and evaluate their progress and change course if necessary. Older 

students might, depending on the context of the problem, transform ... to get the
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information they need. Mathematically proficient students can explain ... 

important features and relationships, graph data, and search for regularity or 

trends ... Mathematically proficient students check their answers to problems 

using a different method, and they continually ask themselves, "Does this make 

sense?" They can understand the approaches of others to solving complex 

problems and identify correspondences between different approaches (para. 2). 

This standard specifies that students must be able to persevere in problem solving by 

making sense of problems (Boaler, 2008; CCSSI, 2015, para. 2; Dewey, 1910).

Therefore, teachers must practice providing feedback that does not solve problems but 

rather creates multiple entry points into a learning task, and then, step away from the 

process to allow the student to utilize the self-regulated learner phases. By continual 

inteijection of excessive feedback, the teacher is essentially using feedback to replace 

student-generated thoughts.

Not All Self-Regulated Learners are the Same

Students often connect their learned experiences to the environment to which they 

are interacting with at the time (Bandura, 1993; Schunk, 2012). Thus, the student goes 

through volition and self-reflection, which are two key phases of self-regulated learning 

(Zimmerman, 2002). Teachers make the claim every day that they “understand their 

students” yet every day the instruction is the same for all students. However, in this 

study, I attempted to change the environment by changing the teacher feedback. While 

instruction of concepts was not required to change, the teachers started to change 

instruction because of altered feedback.
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Teachers stated, through classification of student learning level, that they had to 

adjust because “they needed to be sure they taught what the students needed to learn”. 

However, content was taught—not contextual feedback created to assist all students in 

maintaining a self-regulated learning state of mind. When feedback became limited, the 

teachers had to deliver comments based upon the individual instead of the class as a 

whole. Consequently, students started to find “ways around” the lack of feedback which 

ultimately drew the attention of the teacher. By limiting traditional feedback meant to 

“teach to the masses”, the teachers were forced into compliance of individual self

regulated learning characteristics associated with individual students.

Concluding Thoughts Regarding Teacher Feedback Implications

The three implications I have listed here are critical to providing feedback to 

students at an individualistic level. More importantly, the value of feedback can affect 

how a student maintains self-regulated learning during a learning task. Teachers need to 

be self-aware of the presentation of feedback, provide a meaningful learning discussion, 

and enhance learning by individualizing feedback. Teaching is not about how fast we go 

through a pacing guide or providing feedback to the masses. Teaching is about what 

feedback to give a student that allows them to be self-sufficient and become a problem 

solver.

Limitations of the Study: The Instrument 

My case study group consisted of five teachers in my mathematics department. 

Because this study was purely qualitative, I was the data collection instrument for all 

observations, individual interviews, and focus group interviews. As the researcher, I 

understand and fully admit to the presence of personal biases during the study timeline.



195

My biases include knowing the environment to which I teach in, knowing the 

personalities of each participant in the study, knowing their teaching methods, and 

knowing their feedback tendencies. My biases also include knowing that a STEM-model 

complicates traditional and minimal teacher feedback. I also admit that using these 

models aligned with my social cognitive constructivist approach and theoretical beliefs.

Because I am the department chair for all five o f the teachers, I decided that the 

transcriptions of the individual interviews and focus group interview were my main 

analysis tool. The reason for this decision was that their discussion and talking was not 

influenced by my bias. In addition, during the interview, I made as little eye contact as 

possible with each teacher. In all but one interview, I turned my chair around backwards 

to ensure I could not influence a statement based upon a perceived “look” on my part. At 

first, each participant admittedly stated they were nervous, however once the discussion 

started, they did not even realize the session was being recorded. The audio recordings 

ensured that the transcriptions were accurate. I also provided the transcriptions to all 

participants for them to check for accuracy.

Although my biases are slanted toward minimal feedback, the transcriptions 

showed numerous counterpoints to my biases. Each teacher had their own account of the 

study and manipulation phases and each provided details on traditional feedback as well 

as minimal feedback. To my surprise, each teacher wanted to do this study again despite 

the feeling of anxiety during the twelve-week process. In addition, each teacher wants to 

create an assessment that would help him or her to facilitate self-regulated learning as a 

component to the course.
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Finally, I am biased towards my social cognitivist constructivist approach to 

teacher feedback. Therefore, my interpretation of the analyzed data is a synthesis of 

those beliefs and attitudes of how a teacher can affect student self-regulated learning by 

providing traditional feedback. I chose to study Zimmerman’s self-regulated learning 

phases because they resemble what I hope to accomplish each day in a mathematics 

classroom; filled with inquiry-driven models and not procedure-driven models. The 

purpose of this study was to acknowledge the importance of teacher feedback and the 

affect it has on a beginning, self-regulated learner.

Implications for Future Research Using Case Study

Several concerns came from conversations about teacher feedback and emerged 

into possible future research. These concerns might provide further explanations of how 

teachers view feedback when being asked to match self-regulated learning characteristics. 

The following is a list o f suggestions to for future research:

• Further examination of STEM-model concepts that utilize a technology 

medium to determine if teacher feedback limits self-regulated learning. I used 

courses that touched on inquiry-based strategies and learning tasks. It would 

be interesting to see if  teacher feedback could pattem-match self-regulated 

characteristics when technology is the driving tool in the classroom instead of 

the teacher.

•  Further examination of teacher feedback as a means to assess correctly 

identified self-regulated learner characteristics. I used teacher interviews and 

group discussions to determine how well a teacher defined and connected a
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learning characteristic. It would be interesting to develop an assessment that 

could identify a characteristic before a teacher provided the student feedback.

•  Further examination of teacher feedback as a learned behavior compared to an 

individually promoted change to behavior exhibited by a student. I used and 

relied on teacher knowledge of what they believe a self-regulated learner 

characteristic is. It would be interesting to teach a teacher about the 

characteristics before providing feedback in order for the teacher to determine 

if the feedback matches the characteristic they perceived happened.

•  Further examination of teacher feedback as an understanding to the level of 

background knowledge a student is coming into the course with and what 

would be their need for feedback. I used teacher thoughts on how well they 

understood student background knowledge. It would be interesting to poll 

students upon entry into a new course to determine how much feedback they 

need in order to be a productive self-regulated learner.

• Further examination of teacher feedback to determine student skill acquisition 

and the type of feedback needed to acquire more knowledge. I used the 

Georgia State Standards of Mathematics, as the backdrop to what skills should 

be taught by teacher, in order for students to be successful in the course. It 

would be interesting to ask teachers what skills are needed for students 

coming into the course and what students believe are the skills needed for the 

course.

• Further examination of teacher feedback to determine student cognitive 

support from their peers or tools. I only observed how a teacher felt about
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student withdrawal from discussion and feedback. It would be interesting to 

see how students gather their support from outside sources when teacher 

feedback is unavailable. It would also be interesting to see if the quality of 

cognitive support changes based upon the quality of teacher feedback.

• Further examination of teacher feedback to determine a teachers’ identity 

being challenged. I observed how teachers felt during the minimal feedback 

stages. It would be interesting to see why teachers felt that feedback means 

being a “good teacher” and why minimal feedback means being a “bad 

teacher”.

• Further examination of teacher feedback as it pertains to student need. I 

observed during both the traditional and minimal feedback how teachers 

explained student need for feedback. It would be interesting to see how 

students react to necessary feedback versus traditional feedback versus 

minimal feedback. It would also be interesting to see how the students felt 

when feedback was needed and they did not receive it.

Conclusion: Teacher Feedback that Enhances Self-Regulation

This case study of five high school teachers began with my problem of teachers 

not being able to provide meaningful and purposeful feedback that allows a student to 

construct their own knowledge. From my teaching and professional experience, high 

school mathematics courses are taught using a procedurally based effort by the teacher. 

Teacher feedback generated for the class as a whole is too explanatory for a self

regulated student. The amount of feedback that a teacher provides can prevent a student 

from being able to adapt, facilitate, and overcome challenges they may face during
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inquiry-based tasks. When teachers focus on the characteristics of a self-regulated 

learner, they are able to assist students to focus and foster adaptive reasoning, engaged 

learning, modeling new techniques, and the ability to set and reach a goal.

Despite the anxiety that the teachers felt throughout the study, each teacher found 

the time to adapt and change for the benefit of their students. Each teacher reflected on 

the practice of feedback. Each teacher wants to find a better means to assess student self

regulated learning as a productive and valuable model in his or her classroom.

The qualitative case study bridged a theoretical framework with associated 

practices in a classroom by explaining how teacher feedback, no matter if it is traditional 

or minimal, has the connective power to transform a student into a self-regulated learner. 

My findings showed that different self-regulated learning characteristics demand 

different feedback designed for a specific characteristic. Finally, my findings show that 

even with an entry-level teacher to a teacher of over 20 years in education, all teachers 

strive to do what is best for their students to help them think and grow into a life-long 

learner. The feedback a teacher gives is more valuable than the content. The feedback is 

the personalization a self-regulated learner needs to grow into a problem-solving adult.
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The investigator and tie  advisor can only access the observational and audio ootiecHon. 
No other person wttt have access to theae recordings.

Your participation in tola research study Is voluntary. As a  participant you may refuse to 
participates! anytime. To withdraw from the study please contact Caesondra Zielnski 
flnvaetioator) bvemahno her at Caaeondra.YVonneJQetinsldA8vejfnercer.adu.sePw^mrPH^^^appy sew smrc^esmsppae i ^ w  eiw ê WP̂ wwesê ewiSBBP p jrw sw iP rP P P iw eP iw iew B W P w iiprw pw ^e#m ew t
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TEACHER BACKGROUND SURVEY



Teacher Background Information

1. |How many yean have you been teaching and at what grade level?

2. What  counea hava you taught throughout your career?

3. What hax been your evaluation rating each of the last five yean specifically, 
as well a* overall in your teaching career (if you remember the crttarian 
evaluation tltte please M st-eg TKBS. etc)

4. What grade level of students are you currently teaching? Which grade Level 
do you prefer and not prefer (please explain why)?

5. What states have you taught within?

6. What is your highest degree earned? Do you have any credits or counes that 
you are currently enrolled in that would represent a degree past your 
current highest (if so, what would your next degree be tided)?

7. What and who has influenced you as a teacher throughout the yean?

Any other comments that would help describe you as a teacher and your teaching 
philosophy (please provide as much detail as possible)

THANK YOU!!
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|Here is the first round of questions. You do not have to answer them on paper. 
These are meant for you to be able to reflect before we do our one-to-one interview.

1. How do teachers define self-regulated learning pertaining to high school 
m athem atics students?

2. W hat do teachers think o f self-regulated learning?

3. W hat do teachers think about feedback?

4. W hat characteristics do teachers believe self-regulated learners exude?

5. W hat am ount o f feedback do teachers believe w ill lend to  the best self-regulated 
characteristics?

6. How im portant are questioning techniques as they relate to feedback?

7. How do teachers define questioning techniques?
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FOCUS GROUP INTERVIEW QUESTIONS



In ordar, rotation partfcfpant  1A4/S: 1 minute timed ratponses 

2 minutM to  look at quasttan*, than we wM bagb.

1. What It typical fhadback?
<1 »«*- -■» «- —«-«--* #i ■ Jfc i iliî lju vvnH ■ rraranwi ivianRXr
5, yftiif fttiHwtlf th* typto l p h m  (HwUft#)?
4> P I ^ m  MMif A ir f u  tfcf mlftlfftfl f l f d h f l f  i t l f i  flglftfVfVrtftttl?

Batalina Phata

5. fit tia  riaicriba iinrtanli* quantity nl rymilloni hahtttar In tin  baiaBna phnaT 
fc Plaan  rta irrtot  ilirianli* qiiaBty of quatMont bahavlor In tha baiaBna phata?
7. «*uh>hh* intir v riftn hahtwlnr  In ttai haiallna phtiaT
8> Pleate describe students'  yntl tallhn  behavior In tha baaaBna phata?
9. Please daicribattiidanhPtalf-aionltortmbtlMdor in tha baaaBna phata? 
i a  P h iK dMCfb i  stmtentt* i4Mrtttructto> t»hi¥tof in th i b m lftt ptm#?
u .  P lm td tic f t t  itwftms* tilN ilnfo(W M nt biktvlor In th t b m lA i p h u t?
12* f lm td itc r ib t stndtfttf’ t in t  RisracwMfil bchwlof In th i b m lM  ptutt#?
13. Please dttcribettMdems*ialf evaluation behavior la th s batsina phata?
14. Plaata describe students' o n anttadon of worfr and environment behavior In tha basellna phata?

tn ttrw n tio fi PHwt

1* fttftftww* (lummy ofQU4ittein h^htvtof ki tfn Ipt i n n tton p l r i t  ?
2. Please describe students'quatty of quaettore behavior In the Intervention phase?
3. Plaata datcriba Hudeest'Interaction behavior In tha imorvantloa  phase?
4. Plaata f la r t ta  iinrtanli* gpal taltlin  hahavlnr In ilia Intanaiitlnn phaieT
5. riaata rtsirriha ilurtenti* lalf nwwiltnflin hahtrtor In tha Intervention phtiaT 
& ft.udanti* t  aif biiliiaHon hehavtnr In th t b*—vantlon phanT
7. rtaaia rtaifflw  itnrtantr1 lalf lalrfinraim nt hihattnr In tha Intervention phaieT
8. Please describe students'tlma management behavior h  the Marvandon phase?
9. liaaia riairriha i tnrle nt i ' lalf evaluation behavior In tha Intnrvsntlnn phtwiT
10. Plaata dtscrfca students' ofganfaebou  of wo t  and environment b thavto  In tha Intervention 

phase?

Free Response (20 minutes)
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Phne Subset Code Cne Line# S u u m
PHI MO su 2 INT 33 They have tMi drive to be wooeasflil
PHI MO su 4 DU 40 rtwfanim mAh  ■tmnHtmfr grinnrtinn
PHI MO su 4 DU 41-42

tack of Ikjw day an doing, decade how modi time 
they need to he attooeasftil

PHI MO su 4 DU 116 x rfo tlo  h n  aiming to be ncceaeful
PHI MO su S DU 336-337 I tana to eee dor ofdioee wMi die higher level math 

undent den I would wldi the lower level math student
PHI MO PR I DU 9-10 fhmiAiihifti out qq their own
PHI MO PR 2 DU 36 Afwanpetsisieat They sever give op
PHI MO PR 3 DU 243 I really fa t it dapenda on what we wen doing
PHI MO PR 4 DU 140-141 Feasibly a atodent who is inqoiritive. Possibly a 

is motivaed
PHI MO PR 4 DU 143-144 the* k*m they aak a question
PHI MO PR 5 DU 274 agfagjpiioitaaed lddi they dMs*t react to itwidt as

wk*  n if ty
PHI MO PR 3 FO 1090*1092 fef£dy.inotivMod kids in there hi some ways, yet I still 

have sooakidi that I know will just go well I will just 
go and figne it out to do it

PHI MO IQ 2 DU 303 flgH&it oat and mearcfa it became he k that 
mottated

PHI MO IQ 3 DU 113 Jfetype ofinquisitive nature it becomes a motivator
PHI MO IQ 3 DU 334-333 jhfcJBBtwM to do adtStional studying to practice 

different q>prondwt,ihey are the students who have 
dat buOMn motivation

PHI MO IQ 3 DU 339-360 [[U^iluilwih Imt tW  tmriwdff «M n f mnrivatwial
skills that waned to team better
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Date C ods

Fon*o^*(PH l)
• OaJS-A^GS)

O IbFiaMifTF) 
o IW h d 'ta d tr fr i)

• Mothr*k«(MO)
o 9ao«M>firf(SU) 
o F w w ig K ) 
o h p tjMwW )

Sh*giB Heedeg CBP)
o CWyiwriBn ofWoA ABnvfraMncpt (OWH)

■ FriaritiaapBI)
o H w k iH « n a l(li4  

> Speed (SD)
■ Accuracy (AC)

VaKtk>B(PH2)
• ■" 4*‘* *~ieh^pM)

o Ptawride(PD) 
o Dtny(DN)

• SdMratHHtieM (O)
o M M m C M o ti^ O  
o  WaritAimaa«l(WA)

• fcHWBltwi (IN)
o
o QudUfr Teran»qwi*ily (Qq) 

Setf-Rofl«*j«»(PWb
• 5rffHvihMHnw(ffi)

o Lew Level (LL) 
o H*fcLW(HL)

o  A < lin ^ | CYwrtwn (AFC) 
o rk—b«iig lXwmg3D)

Ofaeenratacne (OB)
liifii lit—I Inlinrieiii (ITTT)
BmiQM fUminrdQ)
T ilfl^ h to iT  h m  (TltT )
FtNdbscftt «■ TtedWaml (IHty 
Fcedbacfc -  Henjpahtaai (FM) 
Sflî ^npBk^MllLMBBHV'dMnofesrivtio (SRLC)
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PROTOCOL MEETING AGENDAS



Protocol Meeting Dates:

August 28,2015 
September 29,2015 
October 19,2015 
November 2,2015 
November 13,2015

Date:

Manipulation of Feedback Protocol Meeting Agenda

• What phase are we in?

• What type of feedback will be observed during this period?

• What would constitute a “good* protocol versus a “bad" protocol?

• What were your thoughts during die previous intervention phase?

• Any questions, comments, or concerns?


