
 
 
 
 
 
 
 

ABSTRACT 
 

The Affects of a Middle Grades Teacher Education Program on Preservice Teachers 
Choice of Teaching Strategies and Mathematical Understanding 

 
Colleen M. Eddy 

 
Mentor:  Trena L. Wilkerson, Ph.D. 

 
 

 This study investigated how mathematical knowledge, mathematics pedagogy, 

and knowledge of students’ understanding in mathematics impacted middle grades 

preservice mathematics teachers’ lesson planning and teaching strategies implemented in 

a mathematics classroom who have either high or low teacher efficacy.  The participants 

were four middle grades preservice mathematics teachers in their third year of an 

intensive field based teacher education program.  All participants completed Tschannen-

Moran and Hoy’s (2001) Teachers’ Sense of Efficacy Scale Instrument, mathematics 

questionnaire, pre and post interviews, and teaching observations.  Mathematical 

knowledge was derived primarily from the mathematics courses but mathematics 

pedagogy courses did reinforce mathematical concepts.  Mathematics pedagogy was 

impacted by mathematics courses for participants’ perception of how mathematics was 

taught and mathematics pedagogy courses for lesson planning and teaching strategies.  

The classroom teacher in the field experience was a major influence for determining the 

flexibility the participants perceived they had for lesson planning and teaching strategies.  

Knowledge of students’ understanding in mathematics derived primarily from the field 



experience courses.  All the participants were able to have experiences incorporating 

aspects of a conceptual lesson including student collaboration, evaluating student 

preconceptions, and problem solving.  The gains in teacher efficacy by the participants 

with low teacher efficacy may be attributed to multiple field experiences in a year long 

teaching experience that allowed them to make connections with their mathematics and 

mathematics pedagogy courses.  The data suggests that teacher education programs 

consider providing:  1) middle grades preservice mathematics teachers opportunities to 

make connections with the field experience, mathematics, and mathematics pedagogy 

courses by taking them simultaneously, 2) multiple field experiences for middle grades 

preservice mathematics teachers in a mathematics classroom so that the preservice 

teachers have opportunities to implement different teaching strategies, and 3) field 

placements for middle grades mathematics teachers with classroom teachers who support 

the sound learning and teaching practices of the teacher education program. 
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CHAPTER ONE 
 

Introduction 
 
 

The National Commission on Teaching and America’s Future (2003) asserts that 

there is a crisis in teacher recruitment and retention, resulting in significant student 

academic failure.  National and international assessments illustrate student achievement 

in the United States.  The 2003 National Assessment of Educational Progress (NAEP) 

results show only 36% of fourth graders and 30% of eighth graders achieve at or above 

the proficient level in mathematics (National Center for Education Statistics, 2005).  In 

the United States, 15 year olds score below average on all mathematics and literacy 

subscales on the Program for International Student Assessment (PISA) 2003 (Lemke et 

al., 2004).  Also, fourth and eighth grade students in public schools with 75% or greater 

receiving free and reduced lunch score an average 96 and 103 points respectively less 

than public schools with less than 10% of students receiving free and reduced lunch in 

mathematics on the Trends in International Mathematics and Science Study (TIMSS) 

2003 (Mullis, Martin, Gonzalez, & Chrostowski, 2004).   

The No Child Left Behind Act of 2001 (NCLB) expanded the federal role in 

education from its original inception in 1965 in the Elementary and Secondary Education 

Act to increase student achievement and hold states and schools more accountable for 

student academic progress by adequately meeting yearly progress targets (Coble & 

Azordegan, 2004; Rebora, 2004).  This increased pressure on teachers for their students 

to achieve.  Also, the NCLB Act set minimum standards for teaching qualifications, 

which included a bachelor’s degree, full state licensure or certification, and 
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demonstration of competence in the content that is being taught (Coble & Azordegan, 

2004).   

The teacher having full certification and majoring in the content field being taught 

correlates to higher student achievement (National Commission on Mathematics and 

Science Teaching, 2000).  Currently 40-45% of teachers leave the profession within their 

first five years of teaching (Gold, 1996; National Commission on Teaching and 

America’s Future, 2003).  In 1984, the major reasons teachers leave the teaching 

profession consisted of their disappointment in their own performance and frustration in 

what they want to accomplish in the classroom (Goodlad, 1984).  In 1996, one of the 

factors for teachers leaving the profession was lack of personal accomplishment (Gold, 

1996).  This factor is related to as teacher efficacy. 

 
Teacher Efficacy 

Teacher efficacy is the belief of a teacher in his/her capabilities to bring about 

desired outcomes from his/her students (Tschannen-Moran & Hoy, 2001).  Teacher 

efficacy is significant because it influences the choices teachers make, the effort they put 

forth, and teacher retention (Pajares, 2004).  Tschannen-Moran and Hoy (2001) assert the 

following concerning the impact of research on teacher efficacy on preservice teacher 

programs: 

Teacher preparation programs could come to look more like apprenticeships with 
a gradual shift from the vicarious experience and verbal persuasion of a university 
classroom to more mastery teaching experiences throughout the program, with 
steadily increasing levels of complexity and responsibility.  There would be a 
gradual withdrawing of scaffolding and supports rather than the sink-or-swim 
practicum experiences many novice teachers now experience.  (p. 803) 
 

Teacher educators, who are aware of the beliefs of their preservice teachers, make a 

difference when aligning these beliefs with sound learning and teaching practices 
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(Gerges, 2001).  Goodlad (1984) proposed that preservice teacher programs relate to 

sound learning and teaching practices modeled in field experiences.  Another suggestion 

as a result of teacher efficacy research is for professional development to be collaborative 

between beginning teachers and preservice teachers to assist in the transition from 

preservice teacher to novice teacher (Soodak & Podell, 1997).   

 The research of teacher efficacy with preservice teachers has occurred in relation 

to aspects of teacher education programs to inform and better prepare teachers.  Some 

studies sought to determine if a relationship existed between teacher efficacy and 

preparedness to teach (Housego, 1992) or instructional practices (Gerges, 2001).  Other 

studies investigated teacher efficacy at different times in teacher education programs to 

see if significant change occurred in preservice teachers’ teacher efficacy (Gorrell & 

Hwang, 1992; Martin, 1989; Rushton, 2000).  Finally, researchers compared teacher 

efficacy of preservice teachers and experienced teachers (Herbert, Lee, & Williamson, 

1998; Tschannen-Moran & Hoy, 2001).  Research studies indicate that preservice 

teachers who begin with high teacher efficacy had a decrease in teacher efficacy by the 

end of the study (Martin, 1989; Witcher et al., 2002) while preservice teachers who begin 

with low teacher efficacy had an increase in teacher efficacy by the end of the study 

(Gorrell & Hwang, 1995; Housego, 1992) related to their teaching opportunities in the 

field experiences. 

 
Mathematics Teacher Preparation 

The result of research studies in the preparation of teachers and their teacher 

efficacy has suggested that teacher preparation programs should include content 

pedagogy, content knowledge, and knowledge of students’ understanding in the content 

   



  4 

area (Cooney, 1999; Fennema & Romberg, 1999; National Commission on Teaching 

America’s Future, 2003; Wiske, 1998).  There is evidence to suggest that teachers with 

this form of preparation feel better prepared, stay in teaching longer, and are more 

effective with students (Andrew, 1990; Andrew & Schwab, 1995; Darling-Hammond, 

Chung, & Frelow, 2002). 

The content of interest in this research is mathematics because of the demands on 

mathematics teachers for their students to achieve on state, national, and international 

assessments.  The National Council of Teacher of Mathematics (NCTM) and National 

Council for Accreditation of Teacher Education [NCATE] specifically target the 

preparation of mathematics teachers as needing mathematical knowledge, mathematics 

pedagogy, and knowledge of students’ understanding of mathematics as it relates to their 

teacher efficacy (National Council of Teacher of Mathematics, 2003).   

 
Mathematical Knowledge 

 Mathematical knowledge is essential for acquiring knowledge and understanding 

to teach mathematics (Carpenter & Lehrer, 1999; National Research Council [NRC], 

2000; Wiske, 1998).  Preservice teachers must be subject matter experts regardless of 

teaching level to meet the demands of more rigorous curricula (National Research 

Council, 2000).  Mathematics teachers should possess an understanding of mathematics 

beyond their level of certification to facilitate students in making connections with 

previous and future mathematics experiences (Conference Board of Mathematical 

Sciences [CBMS], 2001; National Council of Teacher of Mathematics, 2000b).   

The mathematics coursework for mathematics teachers should match the level of 

certification they are seeking.  This allows them to make connections with coursework 
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related to mathematics pedagogy and students’ understanding of mathematics at their 

level of certification (Conference Board of Mathematical Sciences, 2001; National 

Council of Teacher of Mathematics, 2000b). 

 
Mathematics Pedagogy 

Mathematics pedagogy courses provide preservice teachers opportunities to 

engage in multiple teaching strategies, student misconceptions and assessments of 

mathematical concepts such as geometry, algebra, and data analysis.  Preparing 

preservice mathematics teachers to teach the content at the developmental and academic 

ability of the students requires that courses be offered that are specialized in teaching 

elementary, middle, and secondary mathematics (Conference Board of the Mathematical 

Sciences, 2001).  To insure that the pedagogy is put into practice mathematics educators 

should model these desired characteristics (Eisenhart, Borko, Underhill, Brown, Jones, & 

Agard, 1993).   

Preservice mathematics teachers should engage, discuss, and reflect on multiple 

strategies for solving and representing mathematical concepts.  Important for developing 

highly qualified mathematics teachers is having preservice teachers plan multiple 

approaches and/or activities for the same mathematics concept (Graeber, 1999).  The 

activities are developed into lessons that should be discussed and reflected upon before 

implementing in the classroom (Eisenhart et al., 1993; National Research Council, 2001).  

Familiarity and ease with multiple representations of mathematical concepts gives them 

the knowledge to analyze student understanding (Carpenter et al., 1999; Conference 

Board of the Mathematical Sciences, 2001; Greeno & Hall, 1997; National Research 

Council, 2001; Pape & Tchoshanov, 2001). 
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Essential in a mathematics pedagogy course is the understanding of 

misconceptions that commonly arise in mathematics.  Most misconceptions of 

mathematics occur at an intuitive level (Fischbein, 1999).  For example, students may 

believe the product of two numbers results in a larger number every time.  Instructing 

preservice teachers on common misconceptions is important to address as they occur in 

the mathematics classroom (Fischbein & Schnarch, 1997). 

Mathematics pedagogy courses should provide experiences in developing 

alternative assessments in the teaching of mathematics (Hamre & Oyler, 2004; National 

Council of Teachers of Mathematics, 2000a, 2000b).  Traditional mathematics 

assessments emphasize a finished product with a predetermined result.  This 

preoccupation with result-driven mathematics curriculum can undermine a student’s 

understanding of mathematics (Schoenfeld, 1988).  Students are able to memorize 

procedures without understanding mathematical concepts or recognizing relevance in 

application in other disciplines.  This characterizes most preservice teachers’ prior 

mathematical experiences (Eisenhart, et al., 1993; Graeber, 1999). 

Assessment of mathematical concepts should include both the formal and the 

informal (Shafer & Romberg, 1999; Wiske, 1998).  Informal assessments are constructive 

feedback that a peer, a teacher, or both provide that allows students to make adjustments 

before the formal assessment.  The teacher can incorporate written explanation of work as 

formal or informal assessment.  Every mathematics classroom should include written 

explanation of work to enhance self-reflection and understanding of mathematical 

concepts (Dreyfus, 1999; Wiske, 1998).  Also, written explanations prepare students to 

write rhetorical proofs that are typically expected in high school geometry classes 

(Dreyfus, 1999).  Preservice teachers should be taught to develop assessments that are 
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ongoing and frequent to foster understanding (Fennema, Sowder, & Carpenter, 1999; 

Grant & Kline, 2002; National Research Council, 2000; Shafer & Romberg, 1999; 

Wiske, 1998).   

 
Knowledge of Students’ Understanding 

 Preservice mathematics teachers must gain knowledge of students’ understanding 

in determining a reference for beginning instruction and approaching instruction 

proactively (National Research Council, 2000; Simon & Tzur, 1999; Tirosh & Stavy, 

1999).  Learner centered classrooms account for student understanding of mathematical 

concepts instead of treating them as a blank slate (e.g., Ackerman, 2003; Fennema & 

Romberg, 1999; Schoenfeld, 1988; Wiske, 1998).  The National Research Council (1999) 

characterizes content centered classrooms as the following:  “Rapid movement from one 

topic to another suggests that U.S. instruction may be more superficial than in other 

countries, with students often failing to acquire deeper understanding of any particular 

topic” (p. 4).  Content centered classrooms do not facilitate an environment where 

understanding is valued, instead students acquire procedural knowledge without 

understanding (Schoenfeld, 1988).  In a traditional mathematics class, the focus is on 

fixed curricula taught as a set of facts.  Students having difficulty in these classrooms are 

responsible for seeking assistance and are often labeled poor students.   

Teachers who are aware of students’ understanding are better able to make 

students cognizant of their shortfalls in understanding (Fennema & Romberg, 1999; 

National Research Council, 2000).  This allows students the opportunity to adjust their 

thinking based on experience and not just the presentation of facts and skills.  Another 

benefit of the learner-centered classroom is teachers can assist students in making 
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connections in their mathematical knowledge (Gray, Pinto, Pitta, & Tall, 1999).  The 

implications of a learner centered classroom are equity in the classroom and students’ 

genuine understanding of mathematics.  NCTM’s position on equity is that “all students, 

regardless of their personal characteristics, backgrounds, or physical challenges can learn 

mathematics when they have access to high-quality mathematics instruction” (National 

Council of Teachers of Mathematics, 2004, p. 2).  Research suggests that teachers, who 

possess and are able to apply knowledge of their students, do not have equity issues in the 

classroom (Fennema & Romberg, 1999; Tirosh & Stavy, 1999).   

Implementing knowledge of students’ understanding occurs best when preservice 

teachers are involved both in a field experience and mathematics pedagogy course 

simultaneously (Conference Board of the Mathematical Sciences, 2001; Eisenhart et al., 

1993; Graeber, 1999).  The field experience should provide an opportunity for application 

of what is studied in the mathematics pedagogy course.  Field experiences and 

mathematics pedagogy courses need to be complementary because preservice teachers’ 

confidence is undermined when cooperation is not appropriately developed between 

mentor teachers and teacher educators (Eisenhart et al., 1993).  Also, teacher educators 

must communicate expectations clearly for both mentor teachers and preservice teachers 

(Sanders, Sterner, Michaelis, Mowry, & Buff, 2004).   

Preservice teachers’ teacher efficacy should be aligned with sound teacher 

preparation (Gerges, 2001; Goodlad, 1984; Tschannen-Moran & Hoy, 2001).  The 

National Research Council (2000) recommends that mathematics teachers possess 

content knowledge, pedagogical knowledge (general and content specific), and 

knowledge of children as learners of the content.  Teacher education programs should 

have courses that develop these forms of knowledge for preservice mathematics teachers 
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(Cooney, 1999; Fennema & Romberg, 1999; National Commission on Teaching 

America’s Future, 2003; Sanders et al., 2004; Wiske, 1998).   

How does this discussion relate to decisions about lesson planning and teaching 

strategies that middle grades preservice mathematics teachers must make in the 

classroom?  And how do these decisions differ for preservice mathematics teachers who 

are identified as having low or high teacher efficacy?  These are the questions that the 

researcher is seeking to answer. 

 
Statement of the Problem 

 A missing element in the discussion has been preservice mathematics teachers’ 

teaching strategies as it relates to their preparation and teaching efficacy.  This study will 

investigate how mathematics, mathematics pedagogy, and field experience courses 

impact on middle grades preservice mathematics teachers in their lesson planning and 

teaching strategies implemented in a mathematics classroom who have either high or low 

teacher efficacy.   

 
Research Questions 

1. What is the impact of university mathematics courses on participating middle 

grades preservice mathematics teachers with high teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

2. What is the impact of university mathematics courses on participating middle 

grades preservice mathematics teachers with low teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 
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3. What is the impact of mathematics pedagogy courses on participating middle 

grades preservice mathematics teachers with high teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

4. What is the impact of mathematics pedagogy courses on participating middle 

grades preservice mathematics teachers with low teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

5. What is the impact of field experience courses on participating middle grades 

preservice mathematics teachers with high teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

6. What is the impact of field experience courses on participating middle grades 

preservice mathematics teachers with low teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

7. Is there a trend in teacher efficacy from the beginning (August) to the end 

(May) of the teaching associate year for middle school pre-service mathematics teacher? 

 
Definitions of Terms 

1. Preservice Teacher Preparation – A four year undergraduate education 

program that is designed to prepare teachers for the classroom in a Pre-Kindergarten-12 

school. 
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2. Mathematical Knowledge – “The amount and organization of mathematical 

(added to reflect the specific content) knowledge per se in the mind of the teacher” 

(Shulman, 1986, p. 9). 

3. Mathematics Pedagogy – “The ways of representing and formulating the 

mathematics (added to reflect the specific content) that makes it comprehensible to 

others” (Shulman, 1986, p. 9). 

4. Knowledge of Students’ Understanding – Refers to a teacher’s understanding 

of what a student knows and can accomplish (Fennema & Romberg, 1999; Schoenfeld, 

1988; Wiske, 1998). 

5. Teacher Efficacy – The belief of a teacher in his/her capabilities to bring about 

desired outcomes from his/her students (Tschannen-Moran & Hoy 2001). 

   



 
 

CHAPTER TWO 
 

Review of Literature 

 
Introduction 

 The review of literature will include the background related to understanding the 

teaching strategies middle grades (4-8) preservice mathematics teachers use that have 

been identified with either high or low teacher efficacy in a teacher education program 

that includes mathematics, mathematics pedagogy, and field experience courses.  The 

chapter is divided into three sections.  The first section will describe the background of 

teacher efficacy, the development of research instruments to measure teacher efficacy, 

and research application to preservice teachers.  It is followed by a section discussing 

teacher preparation that includes mathematical knowledge, mathematics pedagogy, and 

knowledge of students’ understanding of mathematics.  The final section on teaching 

strategies will re-cap research related to mathematics, mathematics pedagogy, and field 

experience courses to teaching strategies. 

 
Teacher Efficacy 

 
Definition of Teacher Efficacy 

 Teacher’s sense of efficacy (Ashton, 1985; Ashton & Webb, 1986; Gibson & 

Dembo, 1984; Goddard, Hoy & Woolfolk Hoy, 2004; Hebert, Lee, & Williamson, 1998; 

Woolfolk & Hoy, 1990) and teacher efficacy (Guskey & Passaro, 1994; Soodak & 

Podell, 1997; Tschannen-Moran & Hoy, 2001) have been the terms used to describe that 

a teacher’s belief is a judgment of his or her capabilities to bring about desired outcomes 
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of student learning, even with students who are difficult or unmotivated.  Goddard, Hoy, 

and Woolfolk Hoy (2004) have used the term teacher’s sense of efficacy because the term 

teacher efficacy has been misunderstood to mean a teacher’s effectiveness to teach.  

Teacher efficacy will be used hereafter in the sense that teacher’s sense of efficacy was 

defined above.  Researchers have based their measurement of teacher efficacy on 

Bandura’s social cognitive theory (Ashton, 1985; Ashton & Webb, 1986; Gibson & 

Dembo, 1984; Guskey & Passaro, 1994; Tschannen-Moran & Hoy, 2001; Woolfolk & 

Hoy, 1990) and Rotter’s social learning theory (Armor et al., 1976). 

 
Bandura’s Social Cognitive Theory 

The background about teacher efficacy begins with self-efficacy, which comes 

from social cognitive theory (Bandura, 1977, 1997).  Social cognitive theory addresses 

both the development of competencies and the regulation of action.  The meaning of self-

efficacy within this theory is “the belief in one’s capabilities to organize and execute the 

courses of action required to manage prospective situations” (Bandura, 1986, p. 391).  It 

provides an understanding of what a person can accomplish.  The four sources from 

which self-efficacy is obtained are (1) performance accomplishments, (2) vicarious 

experiences, (3) verbal persuasion, and (4) emotional arousal (Bandura, 1977).  

“Performance accomplishments are based on personal mastery experiences” (p. 195).  

Vicarious experiences are inferences made from social comparison.  Verbal persuasion is 

social persuasion and emotional arousal is physiological states.   

The social cognitive theory model has a relationship between self-efficacy beliefs 

and outcome expectancy.  In the model self-efficacy comes before the behavior or 

performance occurs and outcome expectancies are the results a person expects from the 

Sandra_Harman
Note
Marked set by Sandra_Harman

Sandra_Harman
Note
Cancelled set by Sandra_Harman

Sandra_Harman
Note
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behavior or performance.  Bandura (1997) states, “After the social barrier is removed, 

perceived efficacy pretty much prescribes the expected outcomes” (p. 24).  Measuring 

self-efficacy is most effective if the instrument is contextual.  If the instrument were too 

general, it would be too easily attainable and skew the results towards high efficacy with 

no prevailing relevance to outcome expectancies.  This insight has led to the development 

of specific instruments relating to mathematics, teachers, and careers to name a few 

(Pajares, 2005).  Rotter’s (1966) social learning theory is another source for creating a 

measure for teacher efficacy. 

 
Rotter’s Social Learning Theory 

 Rotter (1966) described social learning theory in relation to reinforcement as “a 

reinforcement act to strengthen an expectancy that a particular behavior or event will be 

followed by that reinforcement in the future” (p. 2).  Reinforcement was characterized as 

being either external or internal.  External control was defined as “a reinforcement is 

perceived by the subject as following some action of his own but not being entirely 

contingent up his action” (p. 1).  Internal control was defined as “if the person perceives 

that the event is contingent upon his own behavior or his own relatively permanent 

characteristics” (p. 1).  The following discussion includes the development of measuring 

teacher efficacy from the Rand (Armor et al., 1976) researchers two item instrument 

based on Rotter’s (1966) social learning theory to Tschannen-Moran and Hoy’s (2001) 

24-item instrument based on Bandura’s (1986) social cognitive theory.   
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Measuring Teacher Efficacy 

 
 Rand.  Rand researchers (Armor et al., 1976) based their instrument on the 

theoretical framework of Rotter’s (1966) social learning theory.  Armor and colleagues 

(1976) developed a teacher efficacy instrument as a measurement for analyzing teacher 

attributes, which was a portion of a study analyzing a district’s reading program.  They 

credited Rotter’s work for structuring the teacher efficacy instrument but they made no 

direct correlation to external-internal controls of reinforcement and their own two item 

instrument.  The instrument included two items with the first measuring general teacher 

efficacy (GTE) and the second measuring personal teacher efficacy (PTE) (Table 1).  

Gerges (2001) stated, “general teaching efficacy refers to the teachers’ beliefs in the 

power of teaching to overcome external factors . . . to positively affect learning” while 

“personal teaching efficacy refers to teachers’ beliefs in their own capacity to positively 

affect learning” (p. 85).  The researchers found from this instrument that the more 

efficacious the teachers the more successful their students were in the reading program. 

 
Table 1 

 
Rand Teacher Efficacy Items 

 

Rand Item Teacher Efficacy 

1 (GTE) When it comes right down to it, a teacher really can’t do much 

because most of a student’s motivation and performance depends 

on his or her home environment. 

2 (PTE)  If I try really hard, I can get through to even the most difficult or 

unmotivated students.”  
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 Ashton and Webb (1982, 1986) made a correlation between the two item Rand 

teacher efficacy instrument to Bandura’s (1986) social cognitive theory as it applied to 

teachers.  They related Bandura’s outcome expectations, the results a teacher expects 

from teaching, with the first Rand item, general teacher efficacy.  The second Rand item, 

personal teacher efficacy, they related to Bandura’s (1997) self-efficacy, a teacher’s 

ability to bring about desired results. 

 
 Gibson and Dembo.  Gibson and Dembo (1984) made correlations between their 

instrument, the Rand (1976) instrument, and Bandura’s (1986) social cognitive theory.  

The purpose of the 1984 study by Gibson and Dembo was to construct a valid instrument 

for measuring teacher efficacy.  Gibson & Dembo included 208 elementary teachers who 

took the 30-item instrument using a one (strongly disagree) to six (strongly agree) Likert 

scale.  Of the 30 items only 16 were found to be acceptable and reliable.  The 16 items 

loaded into two factors.  The first factor was described as relating to item two of the Rand 

(1976) instrument, which is a teacher’s personal teacher efficacy and Bandura’s (1997) 

self-efficacy because the items in the factor reflected a teacher’s belief to bring about 

change in students (See Table 2).   

 The second factor related to item one of the Rand (1976) instrument, which is 

general teacher efficacy and Bandura’s (1997) outcome expectancies because the items 

related to the teacher’s belief about the relationship between teaching and learning (See 

Table 2).  The researchers did identify high and low efficacious teachers to observe to see 

if their teaching strategies varied.  Gibson and Dembo (1984) report that higher 

efficacious teachers have more confidence in their ability to teach and have higher 

expectations of their students.  The Gibson and Dembo (1984) instrument has been 
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implemented in studies measuring teacher efficacy of preservice teachers (e.g., Gerges, 

2001; Gorrell & Hwang, 1995; Housego, 1992; Witcher et al., 2002). 

 Housego (1992) used the Gibson and Dembo (1984) teacher efficacy instrument 

and a scale consisting of 43 items to measure preservice teachers’ preparedness “to 

perform a set of tasks central to teaching and applicable across grade levels and subject 

matter fields” (p. 261).  The purpose of the study was to monitor elementary preservice 

teachers’ feeling of preparedness to teach and teacher efficacy.  The researcher found a 

significant increase in preparedness to teach for three out of the four semesters of a two 

year education program at the University of British Columbia.  No significant increase in 

teacher efficacy was found in any semester but PTE did increase significantly in the third 

semester.  Housego suggests that preservice teachers “need experience in a variety of 

settings as a defense against threats to their efficacy perceptions” (p. 271). 

 Gorrell and Hwang (1995) used the Gibson and Dembo (1984) and the Rand 

(Armor et al., 1976) teacher efficacy instruments to expand knowledge of preservice 

teacher efficacy to teacher education in South Korea.  The researchers compared teacher 

efficacy between the beginning and end of the teacher education program.  They found 

that PTE increased for perservice teachers who were completing the teacher education 

program.  Rushton’s (2000) qualitative study of five preservice teachers’ teacher efficacy 

in a year long internship also indicated an increase of teacher efficacy by the end of the 

internship. 

 Gerges (2001) used the instrument to determine if there was a relationship 

between teacher efficacy of preservice elementary teachers in their last year of a teacher 

education program and the extent to which they vary their instructional practices.  Gerges 
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found no statistically significant relationship between teacher efficacy and instructional 

practices.  The author provided some possible explanations of the results such as 

preservice teachers observed teacher centered instruction, preservice teachers’ belief that 

content such as mathematics did not lend itself to student centered methods, and the need 

to be controlling to assure appropriate student behavior and processing of information by 

students.  Also, Gerges (2001) found that preservice teachers with high and low teacher 

efficacy felt obligated to incorporate the instructional practices of the teacher. The 

researcher did mention that preservice teachers with low teacher efficacy found adopting 

the cooperating teacher’s practice easier than experimenting with other instructional 

practices. 

 Witcher and colleagues (2002) used the Gibson and Dembo (1984) teacher 

efficacy instrument and a survey about preservice teachers’ beliefs about education to 

determine if there was a relationship between teacher efficacy and preservice teachers’ 

beliefs about education.  The study included 70 preservice teachers in an introductory 

education class.  They found no significant relationship between education beliefs and 

PTE.  The researchers discuss how high teacher efficacy of the participants may result 

“from a lack of awareness of how challenging it is for teachers to overcome negative 

forces” (p. 16).  Martin’s (1989) research of preservice teachers’ teacher efficacy also 

indicated high teacher efficacy early in teacher education programs.  The researcher 

discussed how preservice teachers with high teacher efficacy related to the “act of 

teaching or applying techniques rather than in relationship to student learning outcomes” 

(p. 45).  One study by Herbert, Lee, and Williamson (1998) examined the impact of 

teacher efficacy between preservice teachers and experienced teachers.  They found 
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preservice teachers had little or no experience to base their teacher efficacy and 

experienced teachers were able to base their beliefs on experience in the classroom and 

observations of students.  Witcher and colleagues (2002) concluded that preservice 

teachers with high teacher efficacy should be a concern because they “may be more likely 

to drop out of the profession within the first few years” (p. 17).  The researchers suggest 

that preservice teachers be given opportunities to observe experienced teachers in the 

classroom early in the teacher education program so that they establish realistic teacher 

efficacy.  

 
Table 2 

 
Gibson and Dembo Teacher Efficacy Sample Items 

 

Factor Sample Items 

1 (PTE) If a student masters a new math concept quickly, this might be 

because I knew the necessary steps in teaching that concept. 

When I really try, I can get through to most difficult students. 

2 (GTE) A teacher is very limited in what he/she can achieve because a 

student’s home environment is a large influence on his/her 

achievement. 

If parents would do more with their children, I could do more. 

 

 Woolfolk and Hoy.  Researchers, Woolfolk and Hoy (1990), expanded the Gibson 

and Dembo (1984) instrument to study 182 preservice teachers’ sense of efficacy and 

clarify the concept of efficacy.  They included 16 of the original 30 items that were 

adequately reliable and four other items that related to preservice teachers.  Woolfolk and 

Hoy (1990) also included the two Rand (1976) items from the original teacher efficacy 
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instrument.  The results loaded two factors, PTE and GTE just like the Gibson & Dembo 

and Rand instruments.  Woolfolk and Hoy did not make a direct correlation to Bandura’s 

(1997) self-efficacy and outcome expectancies like Gibson and Dembo (1984) because 

they did not believe the factors were congruent.  Also, they expressed concern that the 

reason that there are two distinct factors is because the GTE items are stated negatively 

and the PTE items are stated positively.  The results showed that prospective teachers 

who were high for both GTE and PTE were more “humanistic in their pupil control 

ideology” and “believed they have the ability to make a difference in student 

achievement” more than those with low GTE (Woolfolk & Hoy, 1990, p. 88). 

 
Guskey and Passaro.  Guskey and Passaro (1994) conducted a study to examine 

the structure of teacher efficacy.  The study consisted of 283 experienced teachers and 59 

preservice teachers.  They used 16 items that were found reliable from the Gibson and 

Dembo (1984) instrument, three additional items Woolfolk and Hoy (1990) found 

significant and the two Rand (1976) items to create their teacher efficacy instrument.  

They noticed that all the PTE items loaded on internal locus, for example “I can”, and the 

GTE items loaded on external locus, for example “teachers can’t”.  The researchers 

restated half the PTE items as external locus and half the GTE as internal locus.  From 

their research study, they concluded that the research instrument measured the two 

factors of external and internal locus better than it measured personal and general teacher 

efficacy. 

 
Tschannen-Moran and Hoy.  Building on the work of various researchers (e.g. 

Armor et al., 1976; Gibson & Dembo, 1984; Guskey & Passaro, 1994; Woolfolk & Hoy, 
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1990) who conducted research to create a reliable teacher efficacy instrument, 

Tschannen-Moran and Hoy (2001) partnered to construct a more reliable teacher efficacy 

instrument renamed the Teacher Sense of Efficacy Scale.  They conducted three research 

studies for the purpose of refining the teacher efficacy instrument for preservice and 

inservice teachers.   

The first study had 146 preservice teachers and 78 inservice teachers.  The teacher 

efficacy instrument included 23 out of 30 of Bandura’s (undated) instrument and 19 items 

generated by graduate students.  The instrument included a 9 point scale from nothing 

(1), some influence (5), to a great deal (9).  The analysis of the items reduced the original 

52 items to 32 (Tschannen-Moran & Hoy, 2001).   

The second study had 70 preservice teachers and 147 inservice teachers.  The 

results of the study reduced the 32 item instrument to 18 with three subscales, (1) efficacy 

for student engagement, (2) efficacy for instructional strategies, and (3) efficacy for 

classroom management.  The third subscale was considered weak because it only 

included three items (Tschannen-Moran & Hoy, 2001).   

The third study had 103 preservice teachers, 255 inservice teachers, and 38 who 

did not indicate teaching experience.  Eighteen items were added to the instrument used 

in study two to strengthen the subscales.  The 36 item instrument generated the same 

three subscales as study two.  Two teacher efficacy instruments were formed from this 

instrument.  The long form consisted of the top eight items in reliability for each subscale 

for a total of 24 items.  A second short form included the top four items in reliability for 

each subscale for a total of 12 items (Tschannen-Moran & Hoy, 2001). 
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They concluded that their instrument was superior because the instrument proved 

to have a unified and stable factor structure and that it applied across contexts, levels, and 

content.  The subscale and composite scores for both the long form and short form were 

found to be appropriate for inservice teachers.  The composite score of the long form was 

suggested for determining teacher efficacy of preservice teachers because the subscale 

scores were not distinct.  Tschannen-Moran and Hoy (2001) suggest longitudinal studies 

of preservice teacher to understand the teacher efficacy construct for this group. 

 
Why is Teacher Efficacy Significant? 

Teacher efficacy is significant because it influences the choices teachers make, 

the effort they put forth, and teacher retention (Pajares, 2004).  Teacher efficacy has been 

shown to correlate with student achievement (Armor et al., 1976; Ashton & Webb, 1986; 

Gibson & Dembo, 1984).  Tschannen-Moran and Hoy (2001) believe that the research on 

teacher efficacy will have an impact on preservice teacher programs.  They state the 

following: 

Teacher preparation programs could come to look more like apprenticeships with 
a gradual shift from the vicarious experience and verbal persuasion of a university 
classroom to more mastery teaching experiences throughout the program, with 
steadily increasing levels of complexity and responsibility.  There would be a 
gradual withdrawing of scaffolding and supports rather than the sink-or-swim 
practicum experiences many novice teachers now experience.  (p. 803) 
 

Teacher educators who are aware of the beliefs of their pre-service teachers make a 

difference in aligning these beliefs with sound learning and teaching practices (Gerges, 

2001).  Goodlad in 1984 proposed that preservice teacher programs ought to relate the 

sound learning and teaching practices that are taught with field experiences where these 

practices are being modeled.  
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 Teacher efficacy may impact mentoring for beginning teachers.  Mentoring 

programs such as the Texas Beginning Educator Support System are designed to provide 

meaningful support of mentors for beginning teachers (State Board for Educator 

Certification and Educational Testing Service, 1999).  The purpose is to retain teachers in 

the classroom.  The National Commission on Teaching and America’s Future (2003) 

recognizes the crisis of recruiting and retaining teachers.  The commission reported that 

45% of teachers leave the profession within the first five years.  Another suggestion as a 

result of teacher efficacy research is for professional development to be collaborative 

between beginning teachers and pre-service teachers to assist in the transition from pre-

service teacher to novice teacher (Soodak & Podell, 1997).  Finally, researchers 

suggested time for novice teachers to reflect on their teaching practices to better 

understand and accept their role as teacher. 

 
Mathematics Teacher Preparation 

 
 

Mathematical Knowledge 

 Mathematical knowledge is an essential component of a teacher who strives to 

develop mathematical understanding in their students (e.g. Brown & Borko, 1992; 

Carpenter & Lehrer, 1999; Conference Board of the Mathematical Sciences, 2001; 

National Council of Teachers of Mathematics, 2000b; National Research Council, 2000).  

The Conference Board of Mathematics and Sciences (CBMS) (2001) recommends that 

mathematics courses for teachers should be specialized to the grade grouping of their 

certification.   
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 Content knowledge.  Carpenter and Lehrer (1999) and Brown and Borko (1992) 

discuss how teachers without adequate content knowledge are dependent on curriculum 

scripts and procedures for teaching.  Some other characteristics of these teachers include 

lack of flexibility in alternative solutions, lack of understanding for student conceptual 

understanding, and additional time spent learning the content to be taught.  Wiske (1998) 

relates students’ understanding directly to teachers’ understanding of the content and 

communication of expectations.   

 
 Mathematics courses.  The CBMS grade groupings for suggested mathematics 

courses include elementary (1-4), middle grades (5-8) and secondary (9-12).  The board 

advocates mathematics specialists by at least grade five for students.  Mathematics 

courses for these grade groupings are centered on content, mathematical understanding, 

and student understanding at the grade grouping.  The National Council of Teachers of 

Mathematics (NCTM) Principles and Standards for School Mathematics (2000b) is the 

foundation for the mathematics content recommended by CBMS (2001) which includes: 

1. Numbers and Operations 

2. Algebra and Functions 

3. Measurement and Geometry 

4. Data Analysis, Statistics, and Probability 

 For each content strand the board describes the mathematics that teachers of a 

grade grouping would be expected know.  For example teachers who are seeking 

certification in the middle grades would experience the following in a course about 

Algebra and Functions (Conference Board of the Mathematical Sciences, 2001):  
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• Understand and be able to work with algebra as a symbolic language, as a 
problem-solving tool, as generalized arithmetic, as generalized quantitative 
reasoning, as a study of functions, relations, and variation, and as a way of 
modeling physical situations. 

• Develop an understanding of variables and functions, especially of different 
equivalent relationships between variables. 

• Understand linearity and how linear functions can illustrate proportional 
relationships. 

• Recognize change patterns associated with linear, quadratic, and exponential 
functions. 

• Demonstrate algebraic skills and be able to give a rationale for common 
algebraic procedures.  (p. 30) 
 

Within each mathematics course the middle grades teachers would develop mathematical 

knowledge to connect students’ mathematical understanding from elementary to middle 

grades and middle grades to secondary grades.  This would include the development of 

reasoning, explaining, and sense making.   

 Tarr and Papick (2004) discuss a three-year project, Connecting Middle School 

and College Mathematics, that was a collaboration between mathematicians and 

mathematics teacher educators to develop coursework specifically designed for middle 

grades preservice mathematics teachers using the recommendations of NCTM and CBMS 

as a guide.  They designed four courses that included: 

1. Algebraic Structures 

2. Geometric Structures 

3. Data Analysis and Probability 

4. Mathematics of Change (Calculus) 

These courses introduced and explored these concepts and directly related them to the 

content and pedagogy of middle grades mathematics.   

 The results from the project were overwhelmingly positive.  Preservice teachers 

provided positive feedback on the courses regarding ideas, instructional strategies, and 
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resources that could be used with their students.  The courses also provided a model of 

teaching that could be used in their classroom.  The faculty involved in the collaboration 

found that there could be mathematical rigor when teaching courses related to specific 

grade groupings. 

 
 Teachers’ mathematical knowledge.  Hill, Rowan, and Ball (2005) conducted a 

quantitative study to see if there was link between student mathematics achievement and 

teachers’ mathematical knowledge.  The study was conducted between 2000-2004 with 

334 first grade teachers and 365 third grade teachers.  The data collection instruments for 

the teachers included a mathematics log and an annual questionnaire.  The researchers did 

not use mathematics courses or mathematics pedagogy courses taken by the teacher to 

determine strength of mathematical knowledge.  Instead one component of the teacher 

questionnaire included 30 multiple choice mathematics items.  Student data collected 

came from survey instruments, parent interviews, and assessments of 8 randomly selected 

students from each teacher’s classroom twice a year.  The findings were that teachers’ 

mathematical knowledge was a significant predictor of student gains at both first and 

third grades. 

 The Conference Board of the Mathematical Sciences (2001) states “This 

(mathematics) knowledge allows teachers to assess their students’ work, recognizing both 

the sources of student errors and their students’ understanding of mathematics being 

taught” (p. 13).  Mathematics courses provide the foundation for certification and life 

long learning of the content (e.g. Brown & Borko, 1992; Hill, Rowan, & Ball, 2005; Tarr 

& Papick, 2004).  As discussed, mathematics courses targeted for grade groupings are a 

necessary component of teacher preparation.  How do mathematics courses that are grade 



  27 

grouping specified impact middle grades preservice mathematics teachers lesson 

planning and choice of teaching strategy?  And how does this impact preservice 

mathematics teachers who have been identified as having high or low teacher efficacy? 

 
Mathematics Pedagogy 

 The National Research Council (2001) describes the complexity of planning 

lessons that develop students understanding of mathematics.  Some of these issues when 

planning lessons should incorporate the mathematics, representations, tasks, and 

materials related to the mathematics topic in relation to the students’ knowledge, 

interests, and needs while striving for learning goals.  Mathematical knowledge should be 

complemented with mathematics pedagogical knowledge for preservice mathematics 

teachers to be successful in teaching (Ball, 1993; Conference Board of Mathematical 

Sciences, 2001; National Council of Teachers of Mathematics, 2004; Shulman, 1986, 

1987).  Shulman (1987) defines pedagogical content knowledge as “the blending of 

content and pedagogy into an understanding of how particular topic, problems, or issues 

are organized, represented, and adapted to the diverse interests and abilities of learners, 

and presented for instruction” (p. 8). 

 
 Content pedagogy.  One example is Shulman’s (1987) qualitative research of 

secondary preservice teachers who were then followed into their first year of teaching.  

Shulman described, “what teachers knew (or failed to know) that permitted them to teach 

in a particular manner” (p. 5).  In the description of an English preservice teacher he 

compared and contrasted a unit on literature and a unit on grammar.  The unit on 

literature was learner centered and discussion based.  The teacher’s knowledge of 



  28 

literature and practices for teaching literature provided her confidence to allow students 

to think critically about the content.  In contrast the unit on grammar was teacher directed 

and taught procedurally.  The teacher expressed lack of confidence to teach the grammar 

the same as literature because she lacked knowledge of the teaching practices and the 

content knowledge expected of the students for teaching prescriptive grammar. 

 
 Mathematics pedagogy courses.  Using Shulman’s (1987) research, Graeber 

(1999) describes some of the components that a mathematics pedagogy course should 

include.  He based his recommendations on two ideas of pedagogical content knowledge 

that include making the content comprehensible to learners and relating the students’ 

preconceptions and difficulties with the content. 

 For making the content comprehensible, Graeber (1999) suggested the course 

include teaching practices that appear to promote retention.  Also, the course should 

include alternative representations, and recommendations and analysis of alternative 

methods.  For relating the students’ preconceptions and difficulties with the content, he 

suggested that coursework include an understanding of students’ understanding.  This 

would include an understanding that students who possess the knowledge of working a 

problem one way do not necessarily have the capacity to make connections with other 

representations of the problem.  Finally teachers must have an understanding of students’ 

preconceptions of mathematical content. 

 The Conference Board of the Mathematical Sciences (2001) recommends that 

mathematics preservice teachers coursework be specialized by grade groupings (see 

previous section on mathematics knowledge for details of grade groupings).  This would 

allow teachers to focus on the mathematical content and the diverse interests and ability 
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of the learner taught at the grade grouping (Conference Board of the Mathematical 

Sciences, 2001; Shulman, 1986, 1987). 

 One example of research that describes what preservice mathematics teachers 

teach was a study conducted by Eisenhart and her colleagues (1993).  This was a study of 

eight preservice K-8 teachers who were planning to teach mathematics in the middle 

grades.  The qualitative study included interviews, classroom visits, and analysis of 

lesson plans, worksheets, and handouts.  The purpose of the study was to determine what 

opportunities preservice teachers had to teach for procedural and conceptual knowledge.  

Procedural knowledge is defined as “mastery of computational skills and knowledge of 

procedures for identifying mathematical components, algorithms, and definitions” 

(Eisenhart et al., 1993, p. 9).  Conceptual knowledge is defined as “the knowledge of the 

underlying structures of mathematics-the relationships and interconnections of ideas that 

explain and give meaning to the mathematical procedures” (p. 9). 

 The researchers (Eisenhart et al., 1993) described one case study to emphasize the 

struggle one preservice mathematics teacher had for teaching conceptually.  Even though 

the preservice teacher believed that teaching conceptually was important, rarely was she 

observed teaching conceptually.  The researchers concluded that some of the factors for 

this may have included that she observed her mentor teacher teaching mathematical 

concepts procedurally most of the time and she received little support from either the 

classroom teacher or university supervisor for teaching mathematical concepts 

conceptually.  Another factor was her limited mathematical knowledge and mathematical 

pedagogy knowledge.  In the interviews she was unable to articulate how a mathematical 
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concept could be taught conceptually but could provide explanations for teaching 

procedurally.   

 Eisenhart and colleagues (1993) recommended supports for mathematics teachers 

that emphasized more conceptual teaching if teaching for understanding is to be a 

primary goal.  This includes collaboration between university and classroom instructors 

that support preservice mathematics teachers to teach conceptually.  Another support 

would include providing preservice mathematics teachers an opportunity to consistently 

observe the teaching of conceptual lessons.  They should also be able to create and 

receive feedback for conceptual lessons without accountability pressures. 

 Another example of the mathematics pedagogy knowledge that mathematics 

teachers should have to teach conceptually is the work of Carpenter and colleagues 

(1999).  The research of these individuals described the analysis of four different 

mathematics projects in the elementary grades.  Although the projects were different they 

had four common principles.  These included the following: 

1. Help students to extend knowledge 

2. Students reflect about mathematical experiences 

3. Students articulate what they know 

4. Students develop a sense of mathematical ownership  

In order for these principles to exist in a mathematics classroom, teachers should possess 

the mathematical knowledge and mathematics pedagogical knowledge to develop 

mathematical concepts appropriate to the students. 

 Ball (1993) conducted a qualitative study teaching third graders mathematics.  

She conducted an analysis of her teaching by audiotaping and videotaping classes, 
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interviews of students in small groups and alone, and materials such as a daily teacher 

journal, student notebooks, quizzes, and homework.  The goal of the study was to 

“develop a practice that respects the integrity both of mathematics as a discipline and of 

children as mathematical thinkers” (p. 376).  She describes the effort of planning a lesson 

teaching negative numbers.  She provides insight into the decisions for choosing specific 

examples to develop mathematical understanding and anticipating student understanding 

and mathematical issues caused by using the example.  In the first lesson of negative 

numbers she began with a building that had floors above and below ground level.  One of 

the issues that was raised using this example was students being unable to operate the 

move of 6 + (-6) but they could operate -6 + 6.  Students had difficulty with the first 

because they reasoned you could not add a minus six floors.  This provides insight into 

the difficulty of providing conceptual lessons for mathematical ideas.   

 
 Role of representation.  Representations such as the one Ball incorporated are 

encouraged (Conference Board of the Mathematical Sciences, 2001; National Council of 

Teachers of Mathematics, 2004).  NCTM (2004) states  

When students gain access to mathematical representations and the ideas they 
express and when they can create representations to capture mathematical 
concepts or relationships, they acquire a set of tools that significantly expand their 
capacity to model and interpret physical, social, and mathematical phenomena.  
(p. 4) 
 

Pape and Tchoshanov (2001) describe representation as either being internal or external.  

External representations as described by NCTM (2000b) include pictures (such as the one 

Ball used), graphs, tables, concrete materials, numbers, and symbols to name a few.  

Internal representations are “abstractions of mathematical ideas or cognitive schemata 

that are developed by a learner through experience” (Pape & Tchoshanov, 2001, p. 119).   
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 Pape and Tchoshanov (2001) explain the influence that internal and external 

representations have on the other.  External representations develop more advanced 

problem solving and reasoning skills.  Students, who are more flexible in moving from 

one external representation to another, have a better understanding of mathematics.  The 

authors caution that using concrete materials in teacher directed instruction does not 

produce the type of results described above.  Students must be given opportunities to 

practice between external representations to develop flexibility between them (Greeno & 

Hall, 1997; Pape & Tchoshanov, 2001).  Mathematics pedagogy provides the knowledge 

necessary to understand the different representations of mathematics and how they relate 

to students’ understanding of the mathematics (Ball, 1993; Carpenter et al., 1999; 

Graeber, 1999). 

 
 Role of preconceptions.  Mathematics pedagogy includes an understanding of the 

preconceptions (correct and incorrect) that students have in mathematics.  Students have 

intuitions of mathematics that influence their mathematical understandings (Fischbein, 

1999; Fischbein & Schnarch, 1997).  Intuitions are “cognitions which appear subjectively 

to be self-evident, immediate, certain, global, and coercive” (Fischbein, 1999, p. 11).  

The following problems were given as examples to demonstrate intuitive response: 

a) One litre of juice costs 5 shekels.  How much will 3 litres of juice cost?  How 
do you arrive at the answer? 

 The solution is simple and direct.  If 1 litre costs 5 shekels, then three litres 
will cost 3 times 5.  That is 15: shekels. 

b) One litre of juice costs 5 shekels.  How much will 0.75 litre of juice cost?  
How do you arrive at the answer?  (p. 15-16) 

 
An intuitive response to this problem would be to divide five by 0.75, which is an 

incorrect response.  A common misconception of multiplication is that the product 
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becomes larger.  Problem (b) does not abide by this intuitive response.  The answer is 

found by taking the product as in Problem (a) but the answer is smaller.  Preservice 

mathematics teachers should be given opportunities to learn about these preconceptions 

in mathematics pedagogy courses. 

 In a study of students in grades 5-9 and preservice mathematics teachers, 

Fischbein and Schnarch (1997) hypothesized that misconceptions of probability decrease 

with age.  The results were contrary to their general assumption.  The questionnaire given 

to the participants contained seven types of probability problems: 

1. Representiveness 

2. Negative and Positive Recency Effects 

3. Compound and Simple Events 

4. Conjunction Fallacy 

5. Effect of Sample Size 

6. Heuristic of Availability 

7. Effect of the Time Axis 

For 1, 2, and 4, misconceptions decreased overall with age.  For 3, the misconception was 

stable (did not change).  For 5, 6, and 7, the misconception increased with age.  The 

recommendation for mathematics teachers is to allow students to analyze and adapt their 

conflicts and mistakes with the mathematical content. 

 Ball’s (1993) study also grappled with students’ preconceptions.  In a description 

of a students’ explanation of 6 + (-6), she assessed that the student’s misconception was 

the result of attempting to apply a previous taught procedural skill.  Once preservice 

teachers have an understanding of what students’ preconceptions of mathematics can be, 
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they need tools to assess students so that they can capture student understanding.  The 

next section discusses assessment of student understanding. 

 
 Role of assessment.  National Council of Teachers of Mathematics (2000a) 

suggests that assessments align with curriculum goals.  Shafer and Romberg (1999) 

describe ways of assessing students’ understanding of mathematics, examples of 

assessments that are capable of capturing student understanding, and the difficulties with 

assessing students’ understanding.  Key aspects of designing assessments include 

creating on-going multiple informal and formal assessments “that involve mathematical 

reasoning at increasingly complex levels and that document growth over time” (p. 161).  

Informal assessments usually occur during instruction and may include observations, 

questioning, classroom discussions, and written explanations (National Council of 

Teachers of Mathematics, 2000a; Shafer & Romberg, 1999).  The emphasis for informal 

assessments is to guide teacher instruction of student understanding and provide students 

with a gauge of their own understanding (Wiske, 1998).  Fennema, Sowder, and 

Carpenter (1999) contend that classrooms should have more informal assessments.  

Formal assessments as described by Shafer and Romberg (1999) occur at the end of a 

unit or grade.  The emphasis here should be individual assessment of what students know, 

not what they do not know.   

 A form of assessment that was analyzed by Dreyfus (1999) was written 

explanation and proof.  He describes the use of proof and written explanation using 

mostly first year undergraduate university students in calculus or linear algebra.  He 

describes the lack of mathematical terms to describe mathematical actions.  Also, he 

contends that students have difficulty distinguishing between conciseness and lack of 
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substance.  He claims that students graduate from high school with a limited 

understanding and experience with proof.  He suggests that students should begin the 

concept of proof in elementary.  This may include explaining the processes they use to 

work problems.  The expectation of written explanations should increase with experience.  

Written explanations provide teachers with an understanding of students’ mathematical 

knowledge.  This may include students making connections between what is given and 

what is to be justified.   

 Given the multiple components of mathematics pedagogical knowledge and the 

limited research on how they relate to preservice teachers the following questions are 

asked.  How does mathematics pedagogy knowledge impact preservice mathematics 

teachers’ lesson planning and choice of teaching strategy?  And how does this impact 

preservice mathematics teachers who have been identified as having either high or low 

teacher efficacy? 

 
Knowledge of Students’ Understanding 

 The National Research Council (2000) separates content knowledge and 

pedagogical knowledge from the discussion of knowledge of children as learners of the 

content.  As described earlier in the sections on mathematics pedagogy, teachers should 

have an understanding of students’ preconceptions of mathematics (Fischbein, 1999; 

Fischbein & Schnarch, 1997).  This understanding should influence the planning that 

teachers do for instruction (Tirosh & Stavy, 1999).  The learning of mathematics can 

occur either through a content or learner centered classroom.  A learner centered 

classroom is the learning of mathematics in classrooms that account for students’ prior 

experiences and perceptions of mathematics (e.g. Ackerman, 2003; Schoenfeld, 1988; 
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Tirosh & Stavy, 1999; Wiske, 1998).  A content centered classroom is the learning of 

mathematics in classrooms where students are considered to be blank slates for which to 

receive the information (National Research Council, 1999; Schoenfeld, 1988).   

 Ackerman (2003) describes the debate between individuals who advocate 

traditional and progressive forms of teaching.  Traditional teaching is often associated 

with students gaining the basics of content.  This often is associated with students gaining 

procedural knowledge and covering more topics.  Progressive teaching is often associated 

with students gaining in-depth knowledge of fewer topics and relying more on conceptual 

knowledge.  Ackerman argues that the best of both traditional and progressive teaching 

should be adopted for best practices for teaching.  From traditional teaching he suggests, 

the following practices should be included:  1) teach only what has value, 2) teach with 

rigor, 3) uphold standards of excellence, 4) do not kill time, and 5) remember the 

disciplines.  From progressive teaching he suggests the following practices should be 

included:  1) students are whole people, 2) not make one standard for all, 3) do not treat 

the mind of a student as though it were a receptacle, 4) honor what students bring to the 

curriculum, and 5) honor the students’ search for holistic knowledge. 

 The knowledge of students’ understanding focuses on the progressive ideas of 

teaching mentioned by Ackerman (2003).  As mentioned earlier, students have 

preconceptions of mathematics that influence their mathematical understandings 

(Fischbein, 1999; Fischbein & Schnarch, 1997).   

 
 Mathematical thinking of students.  Gray and colleagues (1999) described the 

mathematical understandings of children with varying abilities.  In their study of 

elementary children they found that high achievers were able to generalize strategies and 
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provide alternative solutions, which reflected conceptual knowledge.  Average achievers 

focused on specific detail and were able to provide one solution to a problem indicating 

procedural knowledge.  Low achievers focused on the concrete experience and irrelevant 

information.  Graeber (1999) suggests that teachers be able to distinguish between 

procedural knowledge and conceptual knowledge. 

 Gray and colleagues (1999) use an example of five red unifix cubes that were 

shown to children at either spectrum of ability.  The children were to share what they 

thought was worth remembering.  The higher ability students focused on their being five 

cubes while the lower ability students focused on the color and the different arrangements 

that could be made.  The results of the higher ability students showed their ability to 

“filter out those things that may not be seen as mathematical” (p. 120).  The researcher 

provided suggestions for teachers to help students focus on relevant mathematical 

information to support them in becoming flexible mathematical thinkers.  They suggested 

teachers encourage more flexible thinking in students but warned against teachers 

teaching multiple representations procedurally.  Their reasoning against the procedural 

instruction was that the mathematics would be too complex for students with less flexible 

thinking.  The final suggestion was “that more than one approach is required to teaching 

mathematical analysis” (p. 130).  Described was the student thinking that teachers should 

consider when planning lessons in mathematics.   

 
 Role of intuition.  Another consideration is students’ intuition about mathematics.  

As previously discussed, students have preconceptions (correct and incorrect) about 

operating numbers and probability (Fischbein, 1999; Fischbein & Schnarch, 1997).  

Tirosh and Stavy (1999) describe the intuition ‘Same A-same B’ as effecting students 
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across grades in mathematical and science content.  ‘Same A-same B’ is defined as the 

“intuitive rule:  same amount of A-same amount of B” (p. 52).  Given A1=A2 the intuitive 

rule says B1=B2 even when B1≠B2.  One example given to young children ages four to 

eight years old concerning concentration involved two cups of water and one teaspoon of 

sugar in each.  One cup was half as full as the other but the amount of sugar was the same 

for both.  The children said that the cups of water were equally sweet because they had 

equal amounts of sugar.   

 Tirosh and Stavy (1999) describe the type of knowledge teachers should have to 

be successful in teaching students to overcome the inappropriate use of the intuitive rule 

‘Same A-same B’.  They include teachers having knowledge about student reasoning, and 

knowledge about intuitive rules having predictive power to help in planning appropriate 

instruction.  Some of the suggestions for planning instruction include teachers beginning 

with circumstances that ‘Same A-same B’ is true then adding later where the intuitive 

rule does not apply.  Also, teachers should encourage students to criticize and test their 

understanding using formal knowledge. 

 The advantage of having knowledge of students’ understanding as described by 

Gray et al. (1999) and Tirosh and Stavy (1999) is that there is greater equity in the 

classroom.  National Council of Teachers of Mathematics’s (2004) position on equity is 

that “all students, regardless of their personal characteristics, backgrounds, or physical 

challenges can learn mathematics when they have access to high-quality mathematics 

instruction” (p. 2). 

 
 Preservice teachers gaining knowledge of students’ understanding.  How do 

preservice teachers gain this knowledge of students’ understanding?  Researchers suggest 
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that preservice teachers be engaged in both a field experience and a content pedagogy 

course simultaneously (e.g., Eisenhart et al., 1993; Sanders et al., 2004).  The field 

experience provides an opportunity to apply both general and content pedagogical 

knowledge.  Eisenhart and colleagues’ (1993) research on preservice education suggested 

teacher educators and classroom teachers collaborate so that preservice teachers are clear 

about the expectations for their teaching and not undermine their confidence in the 

classroom.  The researchers did notice that preservice teachers were more comfortable 

teaching for procedural knowledge than conceptual knowledge.  As described earlier this 

does not capture the flexible thinking that is desired in students.   

 The National Council for Accreditation of Teacher Education (NCATE) (2002), 

which provides accreditation for many teacher education programs, requires programs to 

give evidence that their preservice teachers demonstrate an impact on student learning.  

In Standard 1, the preservice teachers are to have “a positive effect on learning for all 

students” (p. 16).  Also, in NCATE Standard 3, the preservice teachers are to “collect 

data on student learning, analyze them, reflect on their work, and develop strategies for 

improving learning” (p. 26).  Sanders et al. (2004) described how NCATE Standards are 

influencing three preservice teachers programs.  In these programs the researchers 

describe how preservice teachers need guidance in collecting, analyzing, reflecting, and 

deciding future student learning.  Also, they recommended that classroom teachers have 

professional development on this shift from coursework to student performance.  This 

should support the collaboration between classroom teachers and teacher educators to 

assist preservice teachers in demonstrating an impact on student learning. 
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 Reflecting on the research on knowledge of students’ understanding, how do field 

experiences impact preservice mathematics teachers’ lesson planning and choice of 

teaching strategy?  And how does this impact preservice mathematics teachers who have 

been identified with high or low teacher efficacy? 

 
Teaching Strategies 

 Teaching strategies are the instructional practices that teachers utilize for teaching 

the content (House, 2005; Morrell, Flick, & Wainwright, 2004).  The discussion in this 

section will re-cap research discussed earlier in the chapter relating teaching strategies 

with field experiences, and mathematics and mathematics pedagogy courses. 

 
 Field experience.  One example of research that discusses the teaching strategies 

of preservice mathematics teachers was a study conducted by Eisenhart and her 

colleagues (1993).  This was a study of eight preservice K-8 teachers who were planning 

to teach mathematics in the middle grades.  The purpose of the study was to determine 

what opportunities preservice teachers had to teach for procedural and conceptual 

knowledge in their field experience.  Procedural knowledge is defined as “mastery of 

computational skills and knowledge of procedures for identifying mathematical 

components, algorithms, and definitions” (p. 9).  Conceptual knowledge is defined as 

“the knowledge of the underlying structures of mathematics-the relationships and 

interconnections of ideas that explain and give meaning to the mathematical procedures” 

(p. 9). 

 Eisenhart and colleagues (1993) as discussed earlier in the section on mathematics 

pedagogy courses described a preservice teacher’s belief to teach conceptually but the 
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observations revealed little teaching for conceptual knowledge.  The researchers remark 

how the preservice teacher had limited mathematical knowledge and mathematics 

pedagogical knowledge and how there was little collaboration between the classroom 

teacher and university supervisor.  They recommended collaboration between university 

and classroom instructors to support mathematics preservice teachers to teach 

conceptually.  Finally, they suggested mathematics preservice teachers be given 

opportunities to observe and create lessons that teach conceptual knowledge. 

 Gerges’ (2001) study was to determine if there was a relationship between teacher 

efficacy and instructional practices for preservice elementary teachers.  He found no 

statistically significant relationship between teacher efficacy and instructional practices.  

The author provided some possible explanations of the results such as preservice teachers 

observed teacher centered instruction, preservice teachers’ belief that content such as 

mathematics did not lend itself to student centered methods, and the need to be 

controlling to assure appropriate student behavior and processing of information by 

students.  Gerges did mention that preservice teachers with low teacher efficacy found 

adopting the cooperating teacher’s practice easier than experimenting with other 

instructional practices. 

 Morrell, Flick, and Wainwright’s (2004) qualitative study of preservice teachers 

described teaching strategies that were utilized in the field experience.  Other purposes of 

the study included what the perceptions of classroom teaching were by the preservice 

teachers and the observer, and what course or faculty influenced teaching strategies and 

instructional planning.  The findings for the teaching strategies utilized by all 17 

preservice teachers consistently included student collaboration, evaluating student 
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preconceptions, and using multiple representations of concepts.  Teaching strategies that 

had little evidence in the observed lessons of preservice teachers included problem 

solving, conceptual understanding, and making interdisciplinary connections.  The 

researcher attributed the preservice teachers weaknesses to being novices at teaching and 

having other concerns besides the instruction of the content such as classroom 

management.  The preservice teachers did refer to specific instructors and courses for 

opportunities to learn the content conceptually and making connections with other 

content. 

 
 Role of mathematics and mathematics pedagogy courses.  Carpenter and Lehrer 

(1999) and Brown and Borko (1992) discussed how teachers with a lack of content 

knowledge are dependent on curriculum scripts and procedures for teaching.  Some other 

characteristics of these teachers include lack of flexibility in alternative solutions, lack of 

understanding for student conceptual understanding, and additional time spent learning 

the content to be taught.   

 Tarr and Papick (2004) discuss a three-year project, Connecting Middle School 

and College Mathematics, that was a collaboration between mathematicians and 

mathematics teacher educators to develop coursework specifically designed for middle 

grades preservice mathematics teachers using the recommendations of NCTM and CBMS 

as a guide.  Preservice teachers gave positive feedback of the teaching strategies modeled 

in the courses that could be incorporated in their own classroom. 

 Using Shulman’s (1986, 1987) research, Graeber (1999) describes some of the 

components that a mathematics pedagogy course should include.  He based his 

recommendations on two ideas of pedagogical content knowledge that include making 
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the content comprehensible to learners and relating the students’ preconceptions and 

difficulties with the content. 

 For making the content comprehensible, Graeber (1999) suggested the course 

include teaching practices that appear to promote retention.  Also, the course should 

include alternative representations and recommendations and analysis of alternative 

methods.  For relating the students’ preconceptions and difficulties with the content, he 

suggested the coursework include an understanding of students’ understanding.  This 

would include an understanding that students who possess the knowledge of working a 

problem one way does not necessarily have the capacity to make connections with other 

representations.  Finally teachers must have an understanding of students’ preconceptions 

of mathematical content. 

 Researchers suggest that preservice teachers be engaged in both a field experience 

and a content pedagogy course simultaneously (e.g. Eisenhart et al., 1993; Goodlad, 

1984; Sanders et al., 2004).  The field experience provides an opportunity to apply both 

general and content pedagogical knowledge.  Eisenhart and colleagues’ (1993) research 

on preservice education suggested teacher educators and classroom teachers collaborate 

so that preservice teachers are clear about the expectations for teaching strategies and not 

undermine their confidence in the classroom.   

 
Summary 

A review of literature related to teacher efficacy, mathematical knowledge, 

mathematics pedagogy, knowledge of students’ understanding, and teaching strategies 

has been presented.  The researcher seeks to determine if mathematics, mathematics 

pedagogy, and field experience courses impact middle grades preservice mathematics 
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teachers choice of teaching strategies and lesson planning that have either high or low 

teacher efficacy. 



 

 
 

CHAPTER THREE 
 

Methodology 

 
Introduction 

The methodology chapter provides a restatement of the research purpose, 

questions, and describes the research design.  The purpose of the study was to investigate 

how mathematics, mathematics, and field experience courses impact on middle grades 

preservice mathematics teachers’ lesson planning in mathematics and choice of teaching 

strategies who have either high or low teacher efficacy.  This study provided a descriptive 

narrative of participants’ and researcher’s interpretation of how university mathematics, 

mathematics pedagogy, and field experience courses have impacted lesson planning in K-

12 mathematics and choice of teaching strategies.  Tschannen-Moran and Hoy (2001) 

stated, “if the significant effects of teachers’ belief in their capabilities were taken 

seriously, it could provoke significant changes in the way teachers were prepared and 

supported in their early years in the profession” (p. 802).  By capturing an understanding 

of middle grades preservice mathematics teachers who have either high or low teacher 

efficacy, individuals who impacted them would have a better understanding of how to 

meet their needs.   

 In the year prior to this year long study, the researcher acted both as instructor for 

mathematics elementary and middle grades pedagogy courses and as supervisor in the 

field experience of middle grades preservice mathematics teachers in their third year of 

the teacher education program.  Through weekly class discussions and observations in 

their field placements a distinction between some of the preservice mathematics teachers 
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became evident.  Some had greater confidence in their ability to teach and implement 

their own teaching strategies.  The researcher decided to study the experiences of middle 

grades preservice mathematics teachers who were in their third year of the program based 

on data collected from a pilot study conducted in the Fall 2004.   

 
Research Questions 

1. What is the impact of university mathematics courses on participating middle 

grades preservice mathematics teachers with high teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

2. What is the impact of university mathematics courses on participating middle 

grades preservice mathematics teachers with low teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

3. What is the impact of mathematics pedagogy courses on participating middle 

grades preservice mathematics teachers with high teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

4. What is the impact of mathematics pedagogy courses on participating middle 

grades preservice mathematics teachers with low teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

5. What is the impact of field experience courses on participating middle grades 

preservice mathematics teachers with high teacher efficacy? 
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  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

6. What is the impact of field experience courses on participating middle grades 

preservice mathematics teachers with low teacher efficacy? 

  a. Is there an impact on planning lessons in mathematics? 

  b. Is there an impact on choice of teaching strategies or methodology? 

7. Is there a trend in teacher efficacy from the beginning (August) to the end 

(May) of the teaching associate year for middle school pre-service mathematics teacher? 

 
Research Approach 

The year long study was suited for mixed methods research that capitalized on the 

strengths of both quantitative and qualitative methods for capturing an understanding of 

middle grades preservice mathematics teachers.  The research approach matched the 

purpose of the research, which was to find participants with either high or low teacher 

efficacy and the impact of teacher preparation to understand the teaching strategies they 

employed, and development of lesson plans (Johnson & Onwuegbuzie, 2004; Merriam, 

1998).  The design was utilized to capture four female middle grades preservice 

mathematics teachers’ experiences. 

 
Method 

 
Data Collection 

 Eight middle grades (4-8) preservice mathematics teachers were in the third year 

of a four-year teacher education program at a private university in central Texas, which 

consisted of mathematics, mathematics pedagogy, and field experience courses.  A major 
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component of the program was a half-day everyday field experience in a middle grades 

mathematics classroom the third year and a full day everyday field experience in a middle 

grades mathematics classroom during the fourth year.  The middle grades mathematics 

program included a minimum of 27 hours in university mathematics courses and 9 hours 

of mathematics pedagogy courses designed specifically for middle level mathematics 

education (Table 3).  As a graduate assistant and instructor for this program, the 

researcher was interested in understanding the experiences and perceptions of middle 

grades preservice mathematics teachers teaching strategies and lesson planning during the 

third year of the program. 

 
Table 3 

Middle Level Mathematics, Mathematics Pedagogy, and Field Experience Courses 
 

Component of 
Teacher Program 

Course 
Number 

Name Year/ Semester of 
Course 

Mathematics MTH 1315 Patterns, Relationships, & 
Number Concepts 

Freshman/ Fall 

 MTH 1316 Mathematics for 
Elementary Teachers II 

Freshman/Spring 

 MTH 2316 Algebra and Function Sophomore/ Fall 

 MTH 2317 Functions and the 
Mathematics of Change 

Sophomore/ Spring 

 MTH 3318 Data and Chance Sophomore/ Spring 

 *MTH 3374 Introduction to 
Mathematical Modeling 

Junior/ Spring 

 *MTH 3350 Structure of Modern 
Geometry 

Junior/ Fall 

 
 (table continues) 
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Component of 
Teacher Program 

Course 
Number 

Name Year/ Semester of 
Course 

 *MTH 3340 Mathematics through 
Technology 

Junior/.  Spring 

 MTH 4343  Topics in Mathematics for 
Prospective Teachers 

Senior/ Fall 

Mathematics 
Pedagogy 

*TED 4326 Mathematics in the 
Elementary Grades 

Junior.  / Fall 

 *TED 4337 Mathematics in the 
Middle School 

Junior/ Spring 

 TED 4349 Critical Issues in 
Mathematics Education 

Senior/ Spring 

Field Experience *TED 3630  Teaching Associate 
Middle Grades Part I 

Junior/ Fall 

 *TED 3631 Teaching Associate 
Middle Grades Part II  

Junior/ Spring 

 TED 4630  Internship Middle Grades 
Part I 

Senior/ Fall 

 TED 4631 Internship Middle Grades 
Part II 

Senior/ Fall 

 TED 4632 Internship Middle Grades 
Part III 

Senior/ Spring 

 TED 4633 Internship Middle Grades 
Part IV 

Senior/ Spring 

Note:  *Mathematics, Mathematics Pedagogy, and Field Experience Courses taken the 
third year of the 4-8 teacher education program 
 

Research Instruments 

A mixed method research design was used to capture four female middle grades 

preservice mathematics teachers’ experiences (Table 4).  The quantitative portion of the 

study was the Teacher Sense of Efficacy Scale (TSES) long form by Tschannen-Moran &  
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Table 4 
 

Correlation of Research Instruments and Questions 
 

 *Teacher 
Sense of 
Efficacy 

Scale 

Middle School Pre-service Mathematics 
Teacher Study 2004 

Middle School 
Pre-Service 
Mathematics 

Teachers 
Research Question Long 

Form 
Mathematics 
Questionnaire 

Teacher 
Interview 
Protocol 

Observation 
and Analytic 

Protocol 

Post-Classroom 
Observation 

Interview 

 Qualitative 

1.  What is the impact of 
university mathematics 
courses on participating 
middle school pre-
service mathematics 
teachers with high 
teacher efficacy? 

 X X X  

2.  What is the impact of 
university mathematics 
courses on participating 
middle school pre-
service mathematics 
teachers with low teacher 
efficacy? 

 X X X  

3.  What is the impact of 
mathematics pedagogy 
courses on participating 
middle school pre-
service mathematics 
teachers with high 
teacher efficacy? 

 X X X  

4.  What is the impact of 
mathematics pedagogy 
courses on participating 
middle school pre-
service mathematics 
teachers with low teacher 
efficacy? 

 X X X  

5.  What is the impact of 
field experiences on 
participating middle 
school pre-service 
mathematics teachers 
with high teacher 
efficacy? 

  X X X 

 
 
 (table continues) 
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 *Teacher 
Sense of 
Efficacy 

Scale 

Middle School Pre-service Mathematics 
Teacher Study 2004 

Middle School 
Pre-Service 
Mathematics 

Teachers 
Research Question Long 

Form 
Mathematics 
Questionnaire 

Teacher 
Interview 
Protocol 

Observation 
and Analytic 

Protocol 

Post-Classroom 
Observation 

Interview 

 Qualitative 

6.  What is the impact of 
field experiences on 
participating middle 
school pre-service 
mathematics teachers 
with low teacher 
efficacy? 

  X X X 

7.  Is there a trend in 
teacher efficacy from the 
beginning (August) to 
the end (May) of the 
teaching associate year 
for middle school pre-
service mathematics 
teachers? 

 

X     

Note:  *TSES instrument was used to identify participants with either high or low teacher efficacy. 
 

Hoy (2001) (Appendix A) and the Middle School Pre-service Mathematics 

Teacher Study 2004:  Mathematics Questionnaire (mathematics questionnaire) which was 

a modification of Horizon Research Incorporated Inside the Classroom Mathematics 

Questionnaire (2005) (Appendix B).  Permission was given for the use of both of these 

instruments (M. Tschannen-Moran, personal communication, July, 2, 2004 and S. Smith, 

personal communication, May 27, 2004).  Refer to Table 5 for the timeline of the pilot 

study and research study. 

 The TSES provided a reference for what the participants’ teacher efficacy was at 

the beginning, middle, and end of their third year in the teacher education program.  The 

TSES provided information regarding research question 7 for the trends in teacher  
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Table 5 

Timeline of Pilot Study and Research Study 
 

Month/ Year Instruments Implemented Participants 

August 2004 TSES & Mathematics 
Questionnaire 

Pilot 

All 8 middle grades 
preservice mathematics 
teachers in their 3rd year 

September-November 2004 Interviews & Observations 

Pilot 

Debi, Amy, & Julie 

November 2004 TSES 

Pilot 

All 8 middle grades 
preservice mathematics 
teachers in their 3rd year 

February 2005 Interviews & Observations Debi, Amy, Linda, & 
Julie 

March 2005 TSES & Mathematics 
Questionnaire 

All 8 middle grades 
preservice mathematics 
teachers in their 3rd year 

 
 
efficacy for the third year for the middle grades preservice mathematics teachers.  The 

instrument’s three subscales were instructional practices, classroom management, and 

student engagement (Table 6).  The reliability for the long form was a mean of 7.1 with a 

standard deviation of .94.  The student engagement, instructional practices, and 

classroom management had means of 7.3, 7.3, and 6.7 respectively with each having a 

standard deviation of 1.1.  The construct validity was examined by a correlation between 

the TSES and other efficacy instruments.  The instrument was determined to be 

“reasonably valid and reliable” (Tschannen-Moran & Hoy, 2001, p. 19).  The statistical 

data was available in an article by Tschannen-Moran and Hoy (2001).  The instrument 
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was scored by the total questions and subscales with unweighted means of the items.  The 

item numbers and subscales were: 

Long Form 
Efficacy in Student Engagement:   Items 1, 2, 4, 6, 9, 12, 14, 22 
Efficacy in Instructional Strategies:  Items 7, 10, 11, 17, 18, 20, 23, 24 
Efficacy in Classroom Management:  Items 3, 5, 8, 13, 15, 16, 19, 21 

 

Table 6 
 

Tschannen-Moran and Hoy Data 
 

TSES Long Form Mean SD 

TSES 7.1 .94 

Student Engagement 7.3 1.1 

Instructional Practices 7.3 1.1 

Classroom Management 6.7 1.1 

 

The mathematics questionnaire (Appendix B), which was given in August 2004 

and in March 2005 provided pre and post information.  This instrument includes 

preservice teacher opinions, background, mathematics teaching in a particular class, most 

recent mathematics lesson in a class, and demographic information.  The mathematics 

questionnaire provided data for research questions one through four regarding impact of 

university mathematics and mathematics pedagogy courses.   

 The study used a criterion-based purposeful sample of eight middle grades 

preservice mathematics teachers who were in their third year of a teacher education 

program (Creswell, 1998; Yin, 2003).  The participants for the qualitative portion of the 

study were determined if they had either high or low teacher efficacy based upon the 

results reported by Tschannen-Moran and Hoy (2001) using their TSES instrument.  Four 
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of the eight middle grades preservice mathematics teachers were selected for the 

interviews and teaching observations.  They were selected based on their composite score 

of the TSES instrument.  Two were selected in August 2004 because their composite 

score was below the mean based on Tschannen-Moran and Hoy’s research and the other 

middle grades preservice mathematics teachers.  The names used for this study were Debi 

and Amy (See Table 7).  One was selected in August 2004 because her composite score 

was above the mean based on Tschannen-Moran and Hoy’s research and the other middle 

grades preservice mathematics teachers.  The name used for this study was Julie (See 

Table 7).  Another participant was included in January 2005 because her composite score  

 
Table 7 

 
TSES Data from August 2004 

 

Participant  Overall 
Mean 

Instructional 
Practices 

Classroom 
Management 

Student 
Engagement 

Shelly 6.875 7.375 5.875 7.375 

Debi 4.875 4.875 4.500 5.250 

Julie 8.375 8.375 8.25 8.500 

Sherry 6.458 6.125 6.875 6.375 

Edith 6.291 6.500 6.250 6.125 

Laurie 6.875 6.625 7.250 6.750 

Amy 5.000 4.750 4.875 5.375 

Linda 6.000 5.875 5.750 6.375 

Combined 
Results 

6.344 6.313 6.203 6.516 
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dropped below the mean on the November 2004 Teacher Efficacy instrument based on 

Tschannen-Moran and Hoy’s research and the other middle grades preservice 

mathematics teachers.  The name used for this study was Linda (Table 8).  Using a case 

study research approach (Creswell, 1998; Merriam, 1998; Yin, 2003), two interviews and 

teaching observations of each participant were conducted during the fall and spring 

semester of the third year.  A post interview was added in the spring.  The Middle School 

Pre-service Mathematics Teacher: Observation and Analytic Protocol (observation and 

analytic protocol) was then used to summarize the observation and interviews (Appendix 

E). 

Table 8 
 

TSES Data from November 2004 
 

Participant  Overall 
Mean 

Instructional 
Practices 

Classroom 
Management 

Student 
Engagement 

Shelly 6.291 6.625 5.000 7.250 

Debi 6.000 5.625 6.875 5.500 

Julie 7.750 7.625 7.875 7.750 

Sherry 7.291 7.625 7.500 6.750 

Edith 6.792 6.875 7.000 6.500 

Laurie 7.583 7.500 7.750 7.500 

Amy 6.667 7.250 6.625 6.125 

Linda 4.875 5.500 4.625 4.500 

Combined 
Results 

6.656 6.828 6.656 6.484 
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 The research instruments used for the qualitative portion of the study included the 

Middle School Pre-service Mathematics Teacher:  Teacher Interview Protocol (interview 

protocol) (Appendix C), the Middle School Pre-service Mathematics Teacher: Post-

Classroom Observation Interview (post-classroom observation interview) (Appendix D), 

and observation and analytic protocol (Appendix E) which were modifications of 

Horizon Research, Inc.’s Inside the Classroom: Pre and Post-Interview Protocol and 

Observation & Analytic Protocol.  The instruments provided data for research questions 

one through six regarding the impact of university mathematics, mathematics pedagogy 

and field experience courses for middle grades preservice mathematics teachers with 

either high or low teacher efficacy.  A timeline of the entire study is given in Table 5. 

The interview focused on the experiences and perceptions of the preservice 

teachers as they taught lessons and implemented teaching strategies in the middle school.  

The interview protocol included sections regarding preliminary questions, learning goals 

for the class, content being taught, resources used to design the lesson, the preservice 

teacher’s beliefs, and context of the lesson.  The post-classroom observation interview 

was added in the spring to capture information regarding changes to the lesson, reaction 

to the lesson, and understanding of students’ knowledge in mathematics after the 

observation.  This instrument had three leading questions that offered data for research 

questions five and six about the impact of the field experience on middle grades 

preservice mathematics teachers with either high or low teacher efficacy.  The 

observation and analytic protocol consisted of three parts which included (1) the lesson; 

(2) influences on the selection of topics, instructional materials, and pedagogy used in 

planning the lesson; and (3) summary of the observation.  The interview and the 
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observation and analytic protocol provided data for research questions one through six.  

Interviews were taped and conducted by the researcher.  A university student worker and 

transcriber who had experience in education but not in mathematics education transcribed 

the interviews and the researcher then verified the interviews. 

 All data gathered was held in the strictest confidence with only the researcher 

having access to the names and data.  Participants were given a pseudonym to make them 

anonymous and were used only to track data of individual participants.  This assured 

privacy of the individuals to protect their rights as participants.   

 
Participants 

Typical of other American preservice teachers described by the National 

Commission on Teaching and America’s Future (2003), the eight middle grades 

preservice mathematics teachers were 20-22 years old, single, and female.  The following 

names were used in the study for those participants who were chosen to participate in the 

interviews and teaching observation based on their composite score on the TSES 

instrument: Debi, Julie, Amy, and Linda.  Debi, Julie, and Amy were white.  Linda 

identified herself as white and Asian.  The following names were used for those middle 

grades preservice mathematics teachers who participated in taking the TSES instrument 

and the questionnaire:  Shelly, Sherry, Edith, and Laurie.  They were not part of the 

interviews and observations for this study. 

The eight middle grades preservice mathematics teachers were spread out 

between three middle schools, Washington, Adams, and Jefferson, consisting of grades 

six through eight which were part of a mid-sized urban school district in central Texas 

with over 15,900 students.  The middle grades preservice mathematics teachers were 
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enrolled in a teacher education program at a private university in the same city.  Table 9 

identifies the schools where the middle grades preservice mathematics teachers were  

 
Table 9 

 
Placement of Middle Level Preservice Mathematics Teachers 

 

Participant/School Washington Adams Jefferson 

Shelly  Spring 2005 Fall 2004 

Debi Spring 2005 Fall 2004  

Julie Spring 2005 Fall 2004  

Sherry Fall 2004 Spring 2005  

Edith Spring 2005 Fall 2004  

Laurie Fall 2004 Spring 2005  

Amy Spring 2005 Fall 2004  

Linda  Spring 2005 Fall 2004 

 
 
placed for their field experience.  The school district had 80.8% economically 

disadvantaged and 11.6% limited English proficient (LEP) (Texas Education Agency, 

2005) (Table 10).  The district’s ethnic distribution was 37% African American, 45.7% 

Hispanic, and 16.8% Caucasian. 

 
 PDS schools.  Washington and Adams were in their second year as a professional 

development schools (PDS).  A PDS is a partnership between a school and the university 

that share a common mission and goals such as maximizing student performance, 

preparing highly qualified new teachers, and effective professional development of  
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Table 10 
 

Demographic Information of School District and Middle Schools 
 

Demographics/ School Washington Adams Jefferson District 

# of students 352 646 439 Over 15,900 

Economically Disadvantaged 95.5% 88.4% 85% 80.8% 

LEP 16.8% 6.3% 8.2% 11.6% 

African American 9.4% 45% 37.4% 37% 

Hispanic 87.8% 44.3% 50.3% 45.7% 

Caucasian 2.8% 10.2% 12.1% 16.8% 

 

beginning and experienced teachers (American Association of Colleges for Teacher 

Education, 2005).  Washington had 352 students with 95.5% economically disadvantaged 

and 16.8% LEP.  The school’s ethnic distribution was 9.4% African American, 87.8% 

Hispanic, and 2.8% Caucasian.  Two participants in the study were placed at Washington 

Middle School in the fall 2004 and four participants in the spring 2005.  Adams had 646 

students with 88.4% economically disadvantaged and 6.3% LEP.  The ethnic distribution 

was 45% African American, 44.3% Hispanic, and 10.2% Caucasian.  Four participants 

from the study were placed at Adams Middle School in the fall 2004 and 2005. 

  
Partner school.  Jefferson was a partner school, which is similar to a PDS except 

that there is not as much district and university staff on the campus to support the 

preservice teachers.  The school had 439 students with 85% economically disadvantaged 

students and 8.2% LEP.  The ethnic distribution was 37.4% African American, 50.3% 
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Hispanic, and 12.1% Caucasian.  Two participants in the study were placed at Jefferson 

Middle School in the fall 2004 but none in the spring 2005. 

 
 School selection.  Adams was selected for the fall based on the placement of Debi, 

Amy, and Julie and Washington was added in the spring when their placement was 

changed to the school.  Linda’s placement in the spring was Adams. 

 
 Participant placement.  The middle grades coordinator from the university placed 

the participants at schools and the researcher had no input on their placement.  All middle 

grades preservice mathematics teachers were approached by an assistant professor in 

August 2004 and asked if they would take part in this study.  They signed a letter of 

consent when they agreed to participate (Appendix F).  Each administration of the TSES 

implied that the participants reflect on their whole experience teaching.  They were given 

ample time to answer the TSES while the researcher was not present. 

 
 Participant selection.  After the data from the August 2004 TSES instrument had 

been evaluated, the researcher asked Debi, Amy, and Julie to participate in the fall 

interviews and teaching observations portion of the study.  The TSES instrument was 

administered and evaluated again in November 2004 by the researcher.  One additional 

participant, Linda, was asked to participate with the original three in the spring 2005 

interviews and teaching observations.  Tables 7, 8, and 11 provide the participants’ total 

scoring mean and subscale means for each administration of the TSES instrument.  Debi 

and Amy were chosen to participate in the interviews and teaching observations of the 

fall 2004 study because their teacher efficacy was low, 4.875 and 5.000 and Julie was 

chosen because her teacher efficacy was high, 8.375.  Linda was included in the spring 
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2005 because her teacher efficacy dropped on the November 2004 TSES instrument to 

4.875 (Table 8).   

 
Table 11 

 
TSES Data from March 2005 

 

Participant  Overall 
Mean 

Instructional 
Practices 

Classroom 
Management 

Student 
Engagement 

Shelly 5.482 4.750 5.571 6.125 

Debi 6.292 6.625 6.750 5.500 

Julie 6.917 6.625 7.000 7.125 

Sherry 6.750 7.375 6.625 6.250 

Edith 7.958 7.875 8.000 8.000 

Laurie 7.125 6.750 7.500 7.125 

Amy 5.917 6.625 6.500 4.625 

Linda 6.500 6.875 7.125 5.500 

Combined Results 6.618 6.688 6.884 6.281 

 
 
 Participation of researcher.  The researcher had chosen not to act as supervisor in 

the fall 2004 for these participants so not to influence the preservice teachers while they 

were involved in the research.  However, she participated in observing the participants 

for their field experience in the spring.  The teaching observations for the study and the 

course were conducted separately in the spring.  During the study the researcher was the 

instructor for the elementary and middle level mathematics pedagogy courses and 

provided supplemental seminars in the fall for the teaching associates related to middle 

grades mathematics in their field experience.   
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Role of Researcher 

 The researcher’s educational background includes a bachelor’s degree in 

secondary education for mathematics and history, master’s in education with a major in 

mid-management, and 18 graduate hours in mathematics.  The researcher is a certified 

secondary mathematics teacher for the state of Texas for grades 6-12 and taught high 

school mathematics for five years and developmental mathematics for a community 

college for four years.  For the past three years the researcher has taught elementary and 

middle school mathematics pedagogy courses in the teacher education program at the 

four-year private university in central Texas.  When the study took place, the researcher 

taught elementary mathematics pedagogy in the Fall 2004 and middle school 

mathematics pedagogy in the Spring 2005 for middle grades preservice mathematics 

teachers.   

 The mathematics pedagogy courses were taught as recommended by the research 

discussed in the literature review for mathematics pedagogy (e.g. Carpenter et al., 1999; 

Conference Board of the Mathematical Sciences, 2001; Greeno & Hall, 1997; National 

Council of Teachers of Mathematics, 2000a, 2000b; Pape & Tchoshanov, 2001).  This 

included coursework that was specialized for the middle grades preservice mathematics 

teachers.  The courses emphasized multiple representations of mathematical concepts, 

informal and formal assessments, and the understanding of preconceptions that middle 

school students have in mathematics.  This perspective focuses on the mathematical 

content from conceptual knowledge to procedural knowledge so that connections are 

made within the content, across subjects and in context to the world (Brooks & Brooks, 

1999). 
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Data Analysis 

 The interpretation of the data began with evaluating the August 2004 TSES data 

after it had been input and run on the JMP Statistical Program (Version 5) (See Table 7).  

The purpose of the TSES data was to determine the participants for the interviews and 

teaching observations.  Using Tschannen-Moran and Hoy’s (2001) results of using the 

instrument and consulting with a mathematics educator and qualitative researcher, Debi, 

Amy, and Julie were chosen to participate in the Fall 2004 interviews and observations.  

Debi and Amy both scored with low teacher efficacy and Julie scored with high teacher 

efficacy as compared to the other middle grades preservice mathematics teacher in the 

study.  Linda had a low teacher efficacy score in November 2004 and was added to the 

group for interviews and teaching observations in the Spring 2005.  The academic records 

related to mathematics, mathematics pedagogy, and field experience courses of the 

participants were analyzed by the university’s education advisor who then reported the 

course numbers and grades to the researcher.  The grades for the participants were too 

similar to distinguish attainment of knowledge related to their coursework and therefore 

were not in the discussion related to the impact of their coursework. 

 Next, interpretation of the qualitative data began with reading the interviews, 

teaching observations, analytical protocol, and mathematics questionnaire of one 

participant.  After several readings, the researcher turned to a different participant and 

continued the process until the full text from each participant had been read.  This 

allowed the researcher to examine the data holistically. 

 From here, the researcher began coding the data by three categories, mathematics, 

mathematics pedagogy, and field experience courses related to the research questions.  

 



 64

The fourth category included the teaching strategies discussed and observed.  The fifth 

category held the demographics of each participant including age, ethnicity, and 

coursework related to mathematics and mathematics pedagogy.  See Appendix G for 

coding chart for data. 

 A mathematics education graduate student at the university in the study coded the 

data as part of a graduate class about qualitative research in mathematics.  The graduate 

student was informed about the research and given data that had participant numbers 

replaced for the names.  After the graduate student coded the data, the researcher 

compared the coding by the graduate student and the researcher.  Next, the researcher met 

with the graduate student to discuss differences in coding.  Consensus in coding was 

reached with the graduate student.  The categories used for coding did not change but 

how some of data was coded was changed.  The collaboration between the researcher and 

graduate student was recommended by Glesne (1999) and Lincoln and Guba (1985) for 

bringing credibility and reliability to the research. 

 Once the data was hand coded on the documents, the information was inputted 

into the sixth version of non-numerical unstructured data indexing, searching, and 

theorizing (referred to as N6) software program.  N6 allows for a constant comparison of 

participants to occur while coding documents of participants one at a time which provides 

an external check on the study (Creswell, 1998; Yin, 2003).  Searches on each participant 

were generated and then evaluated to determine the impact or lack of impact of 

mathematics, mathematics pedagogy, and field experience courses. 
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Validity & Reliability 

 Internal and external validity and reliability were achieved in this research study 

as suggested by Merriam (1998) and Johnson (1997).  Internal validity was achieved by 

including triangulation, long-term observation, peer examination, and researcher’s biases 

as recommended by Merriam (1998).  Both method and data triangulation (Johnson, 

1997) was achieved in this study.  Method triangulation included using the TSES 

instrument, mathematics questionnaire, pre and post interviews, and observations.  Data 

triangulation included giving the TSES instrument three times, the mathematics 

questionnaire two times, four preobservation interviews and observations of Debi, Amy, 

and Julie, two pre observation interviews and observations of Linda, and two post 

observation interviews of Debi, Amy, Julie, and Linda.  Long-term observation occurred 

by collecting data over two semesters.  Peer examinations occurred on the findings of the 

data.  The researcher’s biases were shared in the section on the researcher’s role. 

 External validity in this study refers to readers being able to compare the context 

of this study to their own situation by including a rich description, typicality, and 

multisite designs (Merriam, 1998).  A rich description of the literature, methods, and data 

analysis has been discussed in chapters 1-5.  Typicality was achieved by a description in 

this chapter of the participants and how they were selected.  This allows readers to make 

comparisons with their own situation (Merriam, 1998).  The study achieved multisite 

design by incorporating multiple sites (Washington and Adams Middle School), cases 

(Debi, Amy, Julie, and Linda), and situations (high and low teacher efficacy). 

 Reliability was achieved by triangulation, providing an audit trail, and describing 

the investigator’s position as suggested by Merriam (1998).  As discussed in this section 
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for internal validity, triangulation occurred through multiple methods of data collection.  

Triangulation occurred through multiple methods for data analysis including statistical 

software to analyze the TSES data, hand coding the interviews and observations, and 

coding the data in the qualitative software program.  The investigator’s position was 

explained in chapter 2 on the literature of teacher efficacy and mathematics teacher 

preparation.  Also, this chapter discussed the basis for selecting the participants, a 

description of them, and the context from which the data was collected.  An audit trail 

was provided by describing how data was collected, how categories were derived, and 

how decisions were made in the research study. 

 

 



 
 

CHAPTER FOUR 
 

Report of Data Analysis 

 
Introduction 

 Chapter Four begins with the restatement of the purpose of the study and a profile 

of the Bachelor of Science in Education with middle grades (4-8) mathematics teacher 

certification for the university in the study.  The next section includes a synopsis of the 

data collection procedures of the present study.  The third section presents a short 

demographic description of each middle grades preservice mathematics participant.  The 

last section presents the themes and patterns that emerged related to the research 

questions on the impact of mathematics, mathematics pedagogy, and field experience 

courses for lesson planning and choice of teaching strategies for each participant with 

low and high teacher efficacy.   

 
Purpose of Study 

 The purpose of the study was to investigate how mathematics, mathematics 

pedagogy, and field experience courses impact on middle grades preservice mathematics 

teachers’ lesson planning in mathematics and choice of teaching strategies who have 

either high or low teacher efficacy.   

 
Middle Grades (4-8) Mathematics Teacher Certification 

 The participants of this study were enrolled in a degree program for a Bachelor of 

Science in Education with middle grades (4-8) mathematics certification.  The program 

has five components, which includes general studies, professional studies, mathematics, 
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teaching associate, and internship (See Table 12 for breakdown of hours for each 

component).  The mathematics courses, teaching associate experience, and internship 

comprised 72 hours out of the minimum 124 hours required for the degree and 

certification.  The mathematics semester hours included both mathematics content 

courses and mathematical pedagogy courses.  See Table 13 for a complete listing and 

description of required courses.   

 
Table 12 

 
Components of Middle Grades (4-8) Mathematics Teacher Certification Program  

and Semester Hours 
 

Component  Semester Hours 

General Studies (e.g. English, History, & Science) 50- 58 

Professional Studies 4 

Mathematics 36 

Teaching Associate 12 

Internship 24 

Minimum Required Semester Hours For Degree 124 

Note:  Baylor University (2005) 

 
Mathematics Courses 

 The design of the required mathematics courses, which included both content, and 

pedagogy courses for mathematics in this program were aligned with CBMS (2001) and 

NCTM (2000b) recommendations so that middle grades teachers do make connections 

with elementary and secondary mathematics but they also have mathematics courses 

designed specifically for them.  While MTH 1315, MTH 1316, MTH 3318 and TED 
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Table 13 
 

Mathematics 
 

Mathematics 
Focus 

Course 
Number 

Course Name Description 

Content MTH 1315 Patterns, Relationships, & 
Number Concepts 

Advanced perspectives on topics taught in 
grades EC-8 including number concepts, 
patterns, and functions. 

 MTH 1316 Mathematics for Elementary 
Teachers II 

A continuation of 1315.  Topics in MTH 
1316 will be geometric figures, motions of 
geometry, and measurement. 

 MTH 2316 Algebra and Function Designed for the prospective teacher seeking
mathematics certification for grades 4-8.  A 
study of the algebraic and transcendental 
functions, which play a primary role in 
calculus.  An emphasis will be placed on 
mathematical models, which arise from lab-
based activities, on connections to areas 
within and outside of mathematics, and on 
developing the ability to communicate 
mathematical ideas to individuals at various 
levels. 

 MTH 2317 Functions and the 
Mathematics of Change 

Designed for the prospective teacher seeking
mathematics certification for grades 4-8.  A 
continuation of MTH2316.  An investigation
of the derivative and integral from an 
algebraic, geometric, and numerical 
perspective. 

 MTH 3318 Data and Chance Designed for the prospective teacher seeking
and EC-4 mathematics certification.  Core 
ideas from probability and statistics, 
including collection of data, patterns in data, 
and inference from data in an active lab-like 
environment. 

 MTH 3340 Mathematics through 
Technology 

Designed for the prospective mathematics 
teacher seeking certification for grades 4-8 o
8-12.  Use of technology to explore, 
communicate, and reinforce mathematical 
concepts and problem solving from several 
areas of mathematics.  Attention given to 
graphing calculators, interactive geometry 
computer packages, computer-based algebra 
packages, and spreadsheets or statistical 
packages. 

 (table continues) 
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Mathematics 
Focus 

Course 
Number 

Course Name Description 

 MTH 3350 Structure of Modern 
Geometry 

A study of the foundations of Euclidean 
geometry by synthetic methods with a brief 
introduction to non-Euclidean geometry. 

 MTH 3374 Introduction to Mathematical
Modeling 

An introduction to the process of 
mathematical modeling, including problem 
identification, model construction, model 
selection, simulation, and model verification
Individual and team projects. 

 MTH 4343  Topics in Mathematics for 
Prospective Teachers 

Prospective middle and secondary school 
mathematics teachers engage in an in-depth 
analysis of mathematical topics encountered 
in the middle and secondary curriculum. 

Pedagogy TED 4326 Mathematics in the 
Elementary Grades 

Mathematics content, materials, and 
conceptual activities for early childhood to 
grade 4.  Emphasis is one of the NCTM 
Standards and using a constructivist 
approach to develop an understanding of 
mathematics.  Includes laboratory 
experiences in teaching mathematics in the 
early grades. 

 TED 4337 Mathematics in the Middle 
School 

A constructivist approach to help students 
develop knowledge of mathematics in grades
four to eight.  Teaching strategies are 
presented with developmental activities that 
can be used with middle grade students.  
Students will reflect on what it means to 
teach mathematics and explore the factors 
that influence teaching.  The NCTM 
Standards for Grades four-eight will be 
emphasized.  Includes laboratory experiences
in teaching mathematics in middle grades. 

 TED 4349 Critical Issues in 
Mathematics Education 

Teacher candidates will investigate critical 
issues in the nature of knowledge and inquiry
in middle grade and secondary school 
mathematics.  Candidates will explore 
current issues related to teaching practices 
and experiences.  The NCTM Standards 
along with relevant research will provide a 
foundation. 

Note:  Baylor University (2005) 

 
4326 were required for both elementary and middle grades certification, MTH 2316, 

MTH 2317, and TED 4337 were courses designed specifically for the middle grades 
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teachers.  MTH 3340, MTH 3350, MTH 3374, MTH 4343, and TED 4349 were 

mathematics courses designed for both middle grades and secondary certification.  This 

program design provided the bridge between elementary, middle grades, and secondary 

certificates. 

 
Field Experience 

 The teaching associate experience and internship comprised the field experience 

for middle grades mathematics preservice teachers supported by research from Eisenhart 

et al. (1993), National Council for Accreditation of Teacher Education (2002), and 

Sanders and colleagues (2004).  Table 14 provides a complete listing and description of 

both components.  TED 3630 and TED 3631 took place in the middle school where the 

preservice teachers were engaged in planning and teaching.  The field experience 

included seminars, daily reflections, and observations by the university instructor, 

campus teacher, and classroom teacher. 

 
Coursework for 3rd Year 4-8 Mathematics Certification 

 The participants were in the third year of a four year teacher education program at 

a private university in central Texas.  The third year of the teacher education program for 

middle grades preservice mathematics teachers included concurrent enrollment in content 

and pedagogy courses for mathematics and the field experience (Eisenhart et al., 1993; 

Sanders et al., 2004; Tarr & Papick, 2004).  See Table 14 for details of when and what 

courses were scheduled to be taken during the third year of the teacher education 

program.  A complete listing of courses and when each course was scheduled to be taken 

are in Table 3 of Chapter 3.   
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Table 14 
 

Field Experience 
 

Course 
Number 

Course Name Course Description 

TED 3630  Teaching Associate Middle 
Grades Part I 

Practicum of one hundred hours in a local middle 
grade classroom matching the selected content 
certification area.  Teacher candidates will work with 
small and large groups of students.  Course includes 
weekly seminar. 

TED 3631 Teaching Associate Middle 
Grades Part II  

Continuation of TED 3630.  Practicum of one hundred 
hours in local middle grade classroom matching the 
selected content certification areas.  Teacher 
candidates will work with small and large groups of 
students.  Course includes a weekly seminar. 

TED 4630  Internship Middle Grades 
Part I 

Full-time teaching experience in a professional 
development school.  A mentor teacher and resident 
faculty will support teacher candidates as they 
gradually assume complete responsibilities for 
teaching.  Course includes two eighty minutes 
seminars per week. 

TED 4631 Internship Middle Grades 
Part II 

Planning and preparing lessons and materials for full-
time teaching.  Includes completion of content 
modules, conferencing with mentor teacher and 
university instructor, written lesson reflections 
observation of lessons taught by master teachers, and 
preparation of electronic portfolio. 

TED 4632 Internship Middle Grades 
Part III 

Continuation of TED 4630 and TED 4631 

TED 4633 Internship Middle Grades 
Part IV 

Continuation of TED 4630 and TED 4631 

Note:  Baylor University (2005) 
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Table 15 
 

Middle Level Mathematics, Mathematics Pedagogy, and Field Experience Courses 
 

Component of 
Teacher 
Program 

Course 
Number 

Name Year/Semester of 
Course 

Mathematics MTH 3374 Introduction to Mathematical 
Modeling 

Junior/Spring 

 MTH 3350 Structure of Modern Geometry Junior/Fall 

 MTH 3340 Mathematics through 
Technology 

Junior/Spring 

Mathematics 
Pedagogy 

TED 4326 Mathematics in the Elementary 
Grades 

Junior/Fall 

 TED 4337 Mathematics in the Middle 
School 

Junior/Spring 

Field 
Experience 

TED 3630  Teaching Associate Middle 
Grades Part I 

Junior/Fall 

 TED 3631 Teaching Associate Middle 
Grades Part II  

Junior/Spring 

 

Demographics of Field Experience 

 The teaching associate experience occurred in a mid-sized urban school district in 

central Texas where the university in the study was located.  The district had over 15, 900 

students with over 80% economically disadvantaged (See Table 16).  The middle schools 

from the district that were included in the study were Washington, Adams, and Jefferson.  

 
 Washington and Adams.  Washington and Adams were professional development 

schools (PDS).  A PDS is a partnership between a school and university that share a 

common mission and goals such as maximizing student performance, preparing highly 
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qualified new teachers, and effective professional development of beginning and 

experienced teachers (American Association of Colleges for Teacher Education, 2005).   

 Washington had 352 students with 95.5% economically disadvantaged and 16.8% 

LEP.  The school’s ethnic distribution was 9.4% African American, 87.8% Hispanic, and 

2.8% Caucasian.  Adams had 646 students with 88.4% economically disadvantaged and 

6.3% LEP.  The ethnic distribution was 45% African American, 44.3% Hispanic, and 

10.2% Caucasian (Texas Education Agency, 2005). 

 
 Jefferson.  Jefferson was a partner school, which is similar to a PDS except that 

there is less district and university support for the preservice teachers.  The school had 

439 students with 85% economically disadvantaged students and 8.2% LEP.  The ethnic 

distribution was 37.4% African American, 50.3% Hispanic, and 12.1% Caucasian.  See 

Table 16 for details about the district and middle schools (Texas Education Agency, 

2005). 

 
Table 16 

 
Demographic Information of School District and Middle Schools for 2003-2004 

 

Demographics/ School Washington Adams Jefferson District 

# of students 352 646 439 Over 15,900 

Economically Disadvantaged 95.5% 88.4% 85% 80.8% 

LEP 16.8% 6.3% 8.2% 11.6% 

African American 9.4% 45% 37.4% 37% 

Hispanic 87.8% 44.3% 50.3% 45.7% 

Caucasian 2.8% 10.2% 12.1% 16.8% 
Note:  Texas Education Agency (2005) 
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Data Collection Procedures 

 All data gathered was held in the strictest confidence with only the researcher having 

access to the names and data.  Participants were given a pseudonym to make them anonymous 

and were used to track data of individual participants.  This assured privacy of the individuals to 

protect their rights as participants.   

 
Researcher’s Role 

 The researcher’s role was instructor of TED 4326 and TED 4337 in the fall 2004 

and spring 2005 respectively.  For TED 3630, the fall field experience, the researcher 

provided support to the middle grades preservice mathematics teachers with instructional 

seminars once every two weeks related to teaching mathematics in the middle grades.  

Also, the researcher was observer and interviewer while the participants were enrolled in 

the field experience (Table 14).  The interviews were audio taped and conducted by the 

researcher.  A university undergraduate student and transcriber who had experience in 

education but not in mathematics education transcribed the interviews.  The researcher 

then verified the interviews.   

 During the teaching observations the researcher wrote personal memos alongside 

the field notes.  Video analysis of the classroom observation was used to verify the field 

notes.  The Observation & Analytic Protocol (Appendix E) provided a guide for the field 

notes that included observations, drawings of classroom arrangements, whiteboard notes 

and diagrams, as well as actual student and participant dialogue.  Codes and later 

pseudonyms were assigned to participants and schools in order to protect privacy. 
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How Participants were Selected 

 The study used a criterion-based purposeful sample of eight middle grades 

preservice mathematics teachers who were in their third year of a teacher education 

program (Creswell, 1998; Yin, 2003).  The participants for the qualitative portion of the 

study were determined if they had either high or low teacher efficacy based upon the 

results reported by Tschannen-Moran and Hoy (2001) using their TSES instrument.  Four 

of the eight middle grades preservice mathematics teachers were selected for the 

interviews and teaching observations.  They were selected based on their composite score 

of the TSES instrument (Table 17).  The pseudonyms given to the four participants were 

Debi, Amy, Julie, and Linda.  Typical of other American preservice teachers described by 

the National Commission Teaching and America’s Future (2003) the middle grades 

preservice mathematics teachers were 20-22 years old, single, and female.  The ethnic 

make-up was Debi, Amy, and Julie considered themselves white and Linda considered 

herself both white and Asian.   

 Debi and Amy were chosen for their low composite score of 4.875 and 5.000 

respectively on the August 2004 TSES (Table 17).  Julie was chosen for her high 

composite score of 8.375 on the August 2004 TSES (Table 17).  Linda was added in the 

spring 2005 because her composite score on the TSES instrument dropped from August 

2004 to November 2004 with a low score of 4.875 (Table 17).  See Tables 8 and 9 in 

Chapter 3 for complete TSES data and detailed description for selecting participants.  A 

post of the Teacher Sense of Efficacy Scale (TSES) instrument was given at the end of 

March along with the mathematics questionnaire (Appendix A & B), when the middle 

grades preservice mathematics teaching associates had completed their teaching 
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responsibilities, to answer the research question if there were any trends in teacher 

efficacy from the beginning to the end of the third year of the teacher education program. 

 
Table 17 

 
TSES Data for each Administration for Debi, Amy, Linda, & Julie 

 

Participant Month Mean Instructional 
Practices 

Classroom 
Management 

Student 
Engagement 

Debi August 4.875 4.875 4.500 5.250 

 November 6.000 5.625 6.875 5.500 

 March 6.292 6.625 6.750 5.500 

Amy August 5.000 4.750 4.875 5.375 

 *November 6.667 7.250 6.625 6.125 

 March 5.917 6.625 6.500 4.625 

Linda August 6.000 5.875 5.750 6.375 

 November 4.875 5.500 4.625 4.500 

 March 6.500 6.875 7.125 5.500 

Julie August 8.375 8.375 8.25 8.500 

 November 7.750 7.625 7.875 7.750 

 March 6.917 6.625 7.000 7.125 

Overall Means 
for each 
Administration 

August 6.344 6.313 6.203 6.516 

 November 6.656 6.828 6.656 6.484 

 March 6.618 6.688 6.884 6.281 

Note:  *Linda was added to the study in the Spring 2005 because of the drop in TSES in 
November 2004. The mean for Tschannen-Moran and Hoy (2001) was 7.1. 
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Pilot Study 

 Debi, Amy, and Julie participated in a pilot study that was conducted in the fall 

2004.  They took the TSES instrument in August and November 2004 (Appendix A).  

They also completed a mathematics questionnaire in August 2004 (Appendix B).  They 

participated in two interviews that were conducted before each of the teaching 

observations (Appendix C).   

 The field experience occurred at Adams Middle School.  Debi and Amy were 

placed in Ms. Bryan’s 6th grade mathematics classroom.  Debi and Amy co-taught 

together during the first class period.  Julie was placed in Ms. Martin’s 8th grade 

mathematics classroom.  Julie co-taught with another middle grades preservice 

mathematics teacher during the first class period.  See Table 18 for school and teacher 

placement for the participants.  The results of the pilot study will be discussed with the  

 
Table 18 

 
Placement of Participants in the Fall 2004 and Spring 2005 

 

Semester Middle School Preservice Teacher Classroom Teacher 

Fall 2004 Adams Debi Ms. Bryan 

  Amy Ms. Bryan 

  Julie Ms. Martin 

Spring 2005 Adams Linda Ms. Bryan 

 Washington Debi Mr. Jones 

  Amy Mrs. Jones 

  Julie Ms. Lamb 
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results of the research study conducted in the spring 2005 since the research questions 

were the same and provide richer discussion across cases. 

 
Research Study 

 Some changes were made as a result of the pilot study in the fall 2004.  A post 

interview after the teaching observation was added to the spring 2005 study to capture 

information regarding changes to the lesson, reaction to the lesson, and understanding of 

students’ knowledge in mathematics after the observation (See Appendix D for interview 

protocol).  Linda was included with Debi, Amy, and Julie in the spring 2005 because her 

teacher efficacy dropped to low from the August to the November TSES administration 

of the instrument.  In the spring 2005 the participants were part of pre and post interviews 

that were immediately before and after the teaching observation. 

 Debi, Amy, and Julie were placed at Washington Middle School in the spring for 

their field experience with Mr. Jones an 8th grade mathematics teacher.  Debi taught 

during the first class period and Amy taught during the second class period.  Julie was 

placed in Ms. Lamb’s 6th grade mathematics classroom.  She taught during the second 

class period.  Linda was placed at Adams Middle School with Ms. Bryan.  She co-taught 

with another middle grades preservice mathematics teacher during the first class period of 

a 6th grade mathematics class.  See Table 18 for school and teacher placement for the 

participants. 

 
Case Study of Each Participant 

 Using a case study research approach (Creswell, 1998; Merriam, 1998; Yin, 

2003), two interviews and teaching observations of each participant were conducted 
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during the fall and spring semester of the third year.  A post interview was added in the 

spring.  The Middle School Pre-service Mathematics Teacher:  Observation and Analytic 

Protocol (observation and analytic protocol) was then used to summarize the observation 

and interviews. 

 A case study of each participant is discussed below relating mathematics, 

mathematics pedagogy, and field experience courses impact on lesson planning and 

choice of teaching strategies.  Debi, Amy, and Linda, the participants with low teacher 

efficacy will be discussed first and Julie, who had high teacher efficacy, will be discussed 

last.   

 
Low Teacher Efficacy – Debi 

 Debi was a transfer student from a four year university to the teacher education 

program at the private university in the study in the fall of 2003.  She scored the lowest 

on the TSES instrument in August 2004 with a composite score of 4.875 (Table 17).  In 

the fall of 2004 she was placed at Adams Middle School with Ms. Bryan a 6th grade 

mathematics teacher.  Debi co-taught and planned lessons with Amy first period.  In the 

spring of 2005, Debi was at Washington middle school with Mr. Jones an 8th grade 

mathematics teacher.  She and Amy had the same classroom teacher but Debi taught first 

period and Amy taught second period. 

 
Mathematical Knowledge 

 Mathematics courses.  Her initial low teacher efficacy seems to have been related 

to her mathematical knowledge.  Debi’s mathematics courses related to teaching middle 

grades students in the pilot study included MTH 1315, MTH 1316, and MTH 2317 
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(Table 19).  By the spring 2005, she had caught up with the recommended program for 

middle grades mathematics teachers except for MTH 2316, which was a course designed 

specifically for middle grades preservice mathematics teachers.  Her teacher efficacy had 

increased in the spring to 6.292 (Table 17), which was closer to the mean that Tschannen-

Moran and Hoy (2001) reported and to the mean of the 4-8 preservice mathematics 

teachers (See Table 6 in Chapter 3).  There might be a relationship between her 

mathematics courses completed and her increase in teacher efficacy.  MTH 1315 and 

MTH 1316 were designed for elementary and middle grades teachers.  The only courses 

that Debi mentioned in the interviews for both the fall and spring were MTH 1315 and 

MTH 1316 for influencing her lesson planning and choice of teaching strategies.   

 
Table 19 

 
Mathematics Courses Completed 

 

Math 
Course/Name Debi Amy Linda Julie 

MTH 1315 2003/Fall 2003/Fall 2003/Spring 2002/Fall 

MTH 1316 2004/Spring 2004/Spring 2003/Fall 2003/Spring 

MTH 2316 _______ _______ _______ 2003/Fall 

MTH 2317 2004/Spring Credit was given Credit was given  2004/Spring 

MTH 3318 2004/Fall 2004/Spring 2004/Spring 2004/Spring 

MTH 3340 2005/Spring 2005/Spring 2005/Spring 2005/Spring 

MTH 3350 2004/Fall 2004/Fall 2004/Fall 2004/Fall 

MTH 3374 2005/Spring 2005/Spring 2005/Spring 2005/Spring 

MTH 4343 * * * * 

Note:  For description of courses see Table 13.  *This course is to be taken in the fall of 
the fourth year.  Blanks indicate courses that were not taken. 
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 In the fall, MTH 1315 was the only mathematics course mentioned for 

opportunities to learn about the content related to the lessons that were observed in the 

pilot study.  The lessons for the two observations included adding & subtracting fractions 

and problem solving.  In the first interview for the lesson on adding and subtracting 

fractions, Debi said her opportunity to learn about this content occurred in MTH 1315.  

She stated in the interview: “I loved that class.  It made so much more sense than it ever 

had before because nobody had ever explained why something works, as opposed to you 

need to get the right answer.”  She even mentioned that she had kept the notes from the 

class.  This suggests that the content and instructional methods of the course were 

beneficial in her lesson planning which was similar to the responses by the preservice 

teacher in the study by Tarr and Papick (2004).   

 In the spring, the mathematical content of the first observation was volume of 

cylinders and cones.  The second observation of Debi was reviewing students on 

measurement, geometry, and spatial reasoning for the district created nine weeks 

assessment.  There was a lack of evidence in the spring on the impact of mathematics 

courses in her knowledge of the content and planning lessons.  This was in contrast to her 

responses in the fall. 

 In the first spring interview about her lesson on volume of cylinders and cones, 

Debi said the following about the opportunity to learn this content: 

Volume itself I don’t think I’ve seen a whole lot.  I think surface area is 
something that we focused on in our math content class like 1315 and 1316.  We 
really don’t focus a lot on volume.  So, I wasn’t able to take a whole lot from that.  
It was just from whatever I was able to remember. 
 

 The last interview with Debi was her reviewing students for an upcoming district 

created 9 weeks mathematics assessment.  A fourth year preservice mathematics teacher 
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in the teacher education program who was also being mentored by Mr. Jones had 

prepared the lesson for all of the 8th grade mathematics classes.  When asked about 

opportunities to learn the content she stated, “just what I’ve learned from teaching it and 

then other classes.”  When probed if any were mathematics classes, she responded with 

her usual MTH 1315 or MTH 1316. 

 
 Mathematics pedagogy courses.  In the fall, the second lesson on the review of 

problem solving that was observed she mentioned that her opportunity to learn about this 

particular content occurred in the fifth grade field experience teaching problem solving.  

The mathematics pedagogy course, TED 4326, that was taken in the fall during the pilot 

study, included a controlled field experience in a fifth grade classroom with a National 

Board Certified teacher.  In the experience the preservice teachers were paired up to work 

with four to five fifth grade students that were grouped homogeneously.  The topic and 

activities were from the classroom teacher and were given to the preservice teachers to 

implement with their group.  They were responsible for adjusting the activities to the 

ability of their students and allowed to make the activity their own. 

 
Mathematics Pedagogy 

 On the mathematics questionnaire (Appendix B) in August 2004 related to 

preparedness to teach, Debi answered somewhat and not adequately prepared on five of 

the seven items (Table 20).  Two of the items that were marked not adequately prepared 

related to using the textbook as a resource rather than the primary instructional tool and 

teaching students with limited English proficiency (LEP). 
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Table 20 
 

Pre-service Teachers Preparedness to Teach Administered August 2004 
 

Item Debi Amy Linda Julie 

1.  Take students’ prior 
understanding into account when 
planning curriculum and instruction 

Well Not Somewhat Well 

2.  Have students work in 
cooperative learning groups 

Somewhat Somewhat Somewhat Well 

3.  Use the textbook as a resource 
rather than the primary instructional 
tool 

Not Somewhat Not Well 

4.  Teach groups that are 
heterogeneous in ability 

Somewhat Somewhat Not Somewhat

5.  Teach students who have limited 
English proficiency 

Not Not Well Somewhat

6.  Encourage participants of females 
in mathematics 

Well Somewhat Well Well 

7.  Encourage participants of 
minorities in mathematics 

Somewhat Somewhat Well Well 

Note.  The mathematics questionnaire choices were Not Adequately Prepared (Not), 
Somewhat Prepared (Somewhat), Fairly Well Prepared (Well), and Very Well Prepared 
(Well). 
 

 Mathematics pedagogy courses.  In the fall, Debi did not make any direct 

references to the mathematics pedagogy course, TED 4326, for the teaching of the 

mathematics in the first interview but did in the second interview.  In the second 

interview where she developed a lesson plan on problem solving, she incorporated 

resources that were shared by another middle grades preservice mathematics teacher and 

instructor of TED 4326. 



  85 

 The preservice teacher that Debi received the resources from had attended a day 

long mathematics professional development in the district of the field experience that was 

presented by mathematicians and mathematics educators from the university in this study 

for the mathematics teachers.  The collaboration between classroom and university 

instructors to support preservice teachers was also suggested by Eisenhart and colleagues 

(1993) and Sanders and colleagues (2004).  In TED 4326, preservice teachers were 

required to attend at least two professional development sessions during the semester.  

The preservice teachers were given an opportunity to share their experiences from the 

professional development during class.  The resource that the preservice teacher shared 

was a website for game templates where the teacher only needs to add the problem and 

solution.   

 Finally, Debi and Amy had come to the instructor after class one day for 

resources that could be used to plan a lesson on problem solving.  The instructor was able 

to pull resources and have them available after class.  They worked after class to peruse 

the resources for problems and asked questions of the instructor that would benefit them 

in their planning.  They chose a couple of the resources to take with them that provided 

problems that could be used in the game template that the preservice teacher shared with 

them.   

 Some of the problems included in the review were: 

1. You save $3 on Monday.  Each day after that you save twice as much as you 

saved the day before.  If this pattern continues, how much would you save on Friday? 

2. Judy is taking pictures of Jim, Karen, and Mike.  She asks them, “How many 

different ways could the three children stand in line?” 
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3. Laura has 3 green chips, 4 blue chips, and 1 red chip in her bag.  What 

fractional part of the bag of chips is green? 

 
 Field experience.  In the fall, the field experience provided the most information 

in regards to the teaching of mathematics.  During the first interview Debi said that Ms. 

Bryan wanted students in groups and to use games to review integers.  Debi states, “she 

(Ms. Bryan) pretty much told us what she wants us to do.”  For this particular activity, the 

game generated the problem based on the cards drawn from the pile.  “She showed us 

how she taught them to do it (adding and subtracting fractions).  They have certain steps 

like looping that help them with the way that she taught them.”  Debi expressed concern 

about checking work and not having the problems worked out ahead of time.  Debi and 

Amy both were apprehensive because they would be unable to check all students’ work 

as they played the games, which may reinforce misconceptions of students who from the 

beginning did not understand the concept.   

 In the second observation, Ms. Bryan chose the problem solving strategies for 

Debi and Amy to teach, but the participants chose the activity.  Debi mentioned that the 

classroom teacher was encouraging and even asked them to save the game to be used 

again.  For this lesson, the course requirement of developing a unit in TED 3630 forced 

an eight-day unit on problem solving which Debi expressed that filling some of the days 

was difficult.  The subject said, “I seriously doubt Ms. Bryan (pseudonym replaced with 

actual name) would have spent 8 days on problem solving.”  

 The teaching strategies incorporated in the fall could be characterized as both 

conceptual and procedural.  The lessons taught by Debi included some components of 

conceptual teaching such as student participation, and working in groups and some 
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components of procedural teaching such as a step-by-step process for solving problems.  

Eisenhart and colleagues (1993) and Morrell, Flick, and Wainwright (2004) described 

some of these same characteristics for teaching conceptually and procedurally by 

preservice teachers. 

 In the spring 2005, Debi planned lessons without Amy.  They were teaching at 

different times and the field experience did not allow a common planning time together.  

The spring interviews with Debi concerning the impact of the mathematics pedagogy 

course on lesson planning and choice of teaching strategies was not as descriptive as it 

had been in the fall.  The first interview referred to a lesson on volume of cylinders and 

cones and the second interview referred to a lesson reviewing students for an upcoming 

district created 9 weeks mathematics assessment.  In the first interview she referred to 

Mr. Jones, the classroom teacher, for the source of creating the lesson plan and choice of 

teaching strategy.   

 She mentioned in the first interview that she created the problems by “picking 

numbers out of my head” and then figuring it on the calculator to insure whole numbers.  

In the second interview, Debi did not design the lesson plan for reviewing the 

mathematics.  A fourth year middle grades preservice mathematics teacher from the 

university in the study who was in Mr. Jones’ classroom made the lesson plan.  Below is 

a sample of the teaching strategy Debi used to review students.  ‘T’ was abbreviated for 

teacher and ‘S’ was abbreviated for student.  Debi was putting the diagrams and work 

shown on the overhead as she and the class worked the problems.  Eisenhart and 

colleagues (1993) defined procedural knowledge as “mastery of computational skills and 

knowledge of procedures for identifying mathematical components, algorithms, and 
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definitions” (p. 9).  The sample is representative of procedural knowledge.  Debi taught 

both of the lessons in the spring procedurally incorporating the classroom teacher’s and 

fourth year preservice teacher’s teaching strategies rather than experimenting with other 

teaching strategies.  This seems to support Gerges’ (2001) findings that teachers with low 

teacher efficacy find adopting the classroom teacher’s practice easier than experimenting 

with other teaching strategies.  Eisenhart and colleagues suggest that the reason may be 

from observing her classroom instructor teaching procedurally and having little support 

from the classroom and university instructors.  Observation notes from February 28, 

2005: 

T: Any questions?  No questions how to set up proportions? 
 

6in

8in 
c

 
(Diagram on overhead) 
 
T: #2, what are we going to use on #2 to find c? S:  222 cba =+
 
T: what is that? Pythagorean Theorem.  What are a and b always going to be? S: legs 
 
T: Right, How do you know which ones are the legs?  They meet at a 90 degree angle.  

Right Cole. 
 
T: Write out what we know.  (The work below was placed on the overhead while asking 

students leading questions.) 
 

2

2

2

222

100
6436

6466

c
c

c
cba

=

=+

=+⋅

=+
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T: What is the next step?  S: add T: right 
 
T: What’s the square root of 100?  S: 10 
 
T: Does everybody see 10?  Does anyone have a question on Pythagorean theorem?  That 

was the missing link, which was the hypotenuse.  Ya’ll are being quiet.  (Erasing 
overhead) 

 
T: What’s #3?  S: Volume… 
 
 
 Preparedness to teach.  Changes in Debi’s preparedness to teach from the 

mathematics questionnaire (Appendix B) in March 2005 can be seen by her responses 

(Table 21).  Debi answered somewhat and not adequately prepared on only three of the 

seven items as compared to five of the seven from the August administration of the 

questionnaire.  See Table 20 and 21 for a comparison of the mathematics questionnaire 

from August 2004 and March 2005 on preparedness to teach.  One of the items that had 

been marked not adequately prepared related to using the textbook as a resource rather 

than the primary instructional tool had increased to somewhat prepared.  Teaching 

students with limited English proficiency (LEP) remained as the only item as not 

adequately prepared.  These findings were consistent with Housego (1992) who found 

that preparedness to teach significantly increased in three out of the four semesters for 

preservice teachers in the teacher education program. 

 
 Teaching strategy.  In both Ms. Bryan’s and Mr. Jones’ classroom Debi adopted 

the teaching strategies that the classroom teacher employed.  In Ms. Bryan’s classroom 

the preferred teaching strategies were both procedural and conceptual and in Mr. Jones’ 

classroom the preferred teaching strategy was procedural (See classroom observation 

from February 28, 2005 above).  
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Table 21 
 

Pre-service Teachers Preparedness to Teach Administered March 2005 
 

Item Debi Amy Linda Julie 

1.  Take students’ prior understanding into 
account when planning curriculum and 
instruction 

Well Well Well Well 

2.  Have students work in cooperative 
learning groups 

Well Well Well Well 

3.  Use the textbook as a resource rather than 
the primary instructional tool 

Somewhat Well Well Well 

4.  Teach groups that are heterogeneous in 
ability 

Somewhat Well Well Well 

5.  Teach students who have limited English 
proficiency 

Not Well Well Well 

6.  Encourage participants of females in 
mathematics 

Well Well Well Well 

7.  Encourage participants of minorities in 
mathematics 

Well Well Well Well 

Note:  The mathematics questionnaire choices were Not Adequately Prepared (Not), Somewhat Prepared 
(Somewhat), Fairly Well Prepared (Well), and Very Well Prepared (Well). 
 

Knowledge of Students’ Understanding 

 
 Field experience.  Debi’s lesson plans and teaching strategies in the fall were 

determined by the mathematics content without considering the students’ understanding 

of the mathematics.  In the first interview Debi remarked that the mathematics topics that 

she and Amy had chosen to teach had come from a list that Ms. Bryan had given them.  

This describes a content centered classroom where the students are to receive information 

without the teacher considering students’ prior experiences or preconceptions as 

discussed by the NRC (1999) and Schoenfeld (1988).   
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 In the spring, Debi depended on Mr. Jones for students’ understanding of volume 

for cylinder and cones for the first lesson.  In the first spring interview, she said that Mr. 

Jones was familiar with the students’ mathematics experiences at Washington Middle 

School.  In the post interview, Debi acknowledged that students who know how to do the 

mathematics tend to determine the pace of the lesson.  She remarked that her observing 

students’ independent work let her know what students were learning and still need to 

learn.  Her future plans for assessing students’ understanding included a ‘pop quiz’ the 

following day to determine how much she needs to review before the students take a test.  

Only procedural knowledge of students’ understanding was recorded in either lesson in 

the spring.  This is consistent with previous findings by Gerges (2001) related to how 

preservice teachers adopted the practices of the classroom teacher.  See classroom 

observation from February 28, 2005 for an example of how mathematics was taught in 

the spring. 

 
Summary 

 Debi was impacted by her mathematics pedagogy courses and field experience for 

her lesson planning and teaching strategies.  Her classroom teacher had the greatest 

impact but the mathematics pedagogy courses did influence lesson planning.  

Mathematics courses impacted her knowledge of the content.  The upward trend of her 

teacher efficacy from August 2004, November 2004, and March 2005 appears to be 

related to her multiple field experiences, completion of her mathematics pedagogy 

courses and the completion of most of her mathematics courses even without taking one 

of the middle grades mathematics courses (See Table 17).  Rushton (2000) also reported 

an increase of teacher efficacy for the five preservice teachers from the beginning to the 
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end of the field experience.  Debi’s increase in her preparedness to teach and her teacher 

efficacy was not the finding Housego (1992) reported.  The researcher reported that the 

preservice teachers increased in their preparedness to teach but their teacher efficacy did 

not indicate the same trend. 

 
Low Teacher Efficacy – Amy 

 Amy began at the university in the fall 2002 but entered the teacher education 

program in the fall 2003.  Her mean on the TSES in August was a 5.000 overall (See 

Table 17).  In the fall 2004 her field experience was at Adams Middle School with Ms. 

Bryan, a 6th grade mathematics teacher.  Amy co-taught and planned lessons with Debi 

for 1st period.  The first lesson was adding and subtracting fractions and the second lesson 

was on problem solving.  In the spring of 2005 Amy was at Washington Middle School 

with Mr. Jones, an 8th grade mathematics teacher.  She and Debi had the same classroom 

teacher but Amy taught second period and Debi taught first period.  Amy was observed 

on the same days as Debi in the spring so their topics were the same but they did not 

collaborate on planning the lessons.  The first lesson was volume of cylinders and cones 

and the second was a review for a district 9-week assessment on measurement, and 

geometry and spatial reasoning. 

 
Mathematical Knowledge 

 
 Mathematics courses.  Amy had taken MTH 1315, MTH 1316, and MTH 3318 in 

the fall 2004 study (See Table 19).  Credit was given for MTH 2317 by replacing with 

Calculus I, which was taken in the fall 2002.  By the spring 2005, she had caught up with 

the recommended program for middle grades mathematics teachers except for MTH 
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2316.  There may be a relationship between the completion of four more mathematics 

courses by March 2005 and the increase in teacher efficacy in March as compared to her 

initial teacher efficacy in August.  Amy will not take either mathematics course, MTH 

2316 and MTH 2317, that was designed specifically for middle grades preservice 

mathematics teachers, which contradicts the recommendation by CBMS (2001) and 

NCTM (2000b) for preservice mathematics teachers.  Her teacher efficacy had increased 

in November 2004 to 6.667 but then dropped in March 2005 to 5.917.  Her final teacher 

efficacy was still closer to the average that Tschannen-Moran and Hoy (2001) reported 

than her initial teacher efficacy (See Table 17). 

 Just like Debi, Amy referred to only MTH 1315 for impacting her lesson planning 

and teaching strategies in the first lesson they taught together in the fall.  This probably 

has more to do with the two participants being interviewed together and co-teaching in 

the same 6th grade mathematics class for the pilot study.  Debi and Amy planned both 

their lessons together on adding and subtracting fractions and problem solving. 

 In the spring 2005 for the first interview on volume of cylinders and cones, when 

Amy was asked about opportunities to learn the content she was teaching, she referred to 

MTH 3350 (See Table 13).  Amy did not elaborate on the influence of MTH 3350, 

Structure of Modern Geometry, but the course does align with content of the lesson that 

she taught.  In the second spring interview MTH 3350 was mentioned again but only after 

Amy was probed for the classes that provided opportunities to learn the content that was 

in the lesson.  Amy did make connections between the content she was teaching and her 

mathematics courses, which was the intent when the CBMS (2001) made the 

recommendations by grade groupings.  
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 Mathematics pedagogy courses.  The second interview, in the spring when probed 

for specific classes that provided opportunities to learn the content, she referred to TED 

4337.  Just like Debi, the second lesson that was observed was a review lesson that was 

given to her by the 4th year middle grades preservice mathematics teacher at the 

university in the study who was in Mr. Jones’ classroom.   

 
Mathematics Pedagogy 

 Although Amy scored slightly higher on the TSES instrument than Debi, her 

perception of her preparedness to teach on the mathematics questionnaire in August 2004 

was lower based on all her responses being not adequately prepared and somewhat 

prepared (See Table 20).  The two items that were marked not adequately prepared 

related to planning instruction based on students’ prior understanding and teaching 

students with LEP. 

 
 Mathematics courses.  In the fall 2004 for the first interview, Amy provided an 

alternative to the lesson on adding and subtracting fractions that was to be taught 

according to the classroom teacher’s specifications.  The classroom teacher specified 

stations where students were divided into four groups, two groups were adding fractions 

and two groups were subtracting fractions.  Students alternated adding and subtracting 

fractions as they rotated through the stations.  Each station was a game.  Although the 

classroom teacher specified the types of activities for the stations, Amy explained her 

thoughts of teaching the lesson if she had been able to decide the activities for the 

stations.  The alternative stations represented different strategies for solving fractions.  

One station would be using manipulatives, one would be set up as a game, and the other 
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would be the traditional paper and pencil problems.  When asked where her ideas 

originated from, she referred to MTH 1315.  This related to the findings by Tarr and 

Papick (2004) who reported that preservice teachers were able to incorporate components 

of mathematics courses in the classroom.  Amy’s explanation of how MTH 1315 

impacted her thinking of fractions was best described in the following quote.  “In MTH 

1315 we definitely used like fraction bar . . . ” and “I just never thought of it in a different 

way and then we used the manipulatives in MTH 1315 like before even introducing step 

by step equations.” 

 
 Mathematics pedagogy courses.  In the fall 2004 interview for the lesson on 

adding and subtracting fractions she referred to TED 4326 when she was describing an 

alternative to the classroom teacher’s activities.  She mentioned using the fraction circles 

that were modeled for a manipulative for students to use as another strategy for 

understanding fractions.   

 As discussed earlier with Debi, the second lesson on problem solving included 

resources from another preservice teacher and the instructor for TED 4326.  Amy made a 

connection in the interview of this lesson with the NCTM Principles and Standards 

(2000b).  One of the first lessons in TED 4326 included the middle grades preservice 

mathematics teachers becoming familiar with the NCTM Principles and Standards 

(2000b).  She stated, “Most of what we teach is covered in the NCTM standards.  

District, state, and NCTM correspond with each other.”  Although the NCTM Principles 

and Standards was not the major influence in teaching the topic, the preservice teacher 

was able to make connections between the district, state, and NCTM Principles and 
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Standards (National Council of Teachers of Mathematics, 2000b) with her lesson 

planning. 

 In the spring 2005, the first interview for the lesson on volume of cylinders and 

cones, Amy did refer to using teaching strategies that were discussed in TED 4337 and 

the field experience courses.  One strategy she mentioned was questioning.  Some of her 

questions from the observation that required conceptual knowledge included:  “ Do you 

think the volume of cylinder and cone are the same?” and “How am I going to find the 

volume of cone?”  

 
 Field experience.  In the first interview for the fall study, Amy mentioned that the 

university instructor for TED 3630 was an influence on her lesson planning.  She 

mentioned that the university instructor visited with Ms. Bryan to let her know that the 

preservice teachers were to focus on one objective at a time when planning lessons even 

if more than one objective would be covered in the lesson.  Eisenhart and colleagues 

(1993) mention that classroom and university instructors needed to communicate so that 

preservice teachers would have opportunities to teach conceptually. 

 In both spring interviews, Amy referred to Mr. Jones, the classroom teacher, for 

how to teach mathematics and the teaching strategies she used.  Amy states in the second 

spring interview the following:  

 That’s kind of what they’re (students) used to with Mr. Jones (pseudonym 
replaced for actual name) and how he structures his lessons.  Not that it was 
required by him, but just encouraged because that’s kind of what he had found 
works for him and I mean and he just encouraged me to try it.  So it seemed to 
work pretty well so I just did the same thing. 

 
In the post interview for this lesson Amy gives an alternative for the lesson she taught but 

does mention that the packet of problems used for the review for the district 9 weeks 
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assessment was Mr. Jones’ preference.  This supported Gerges’ (2001) findings that 

preservice teachers with high and low teacher efficacy feel obligated to incorporate the 

instructional practices of the classroom teacher. 

 
 Preparedness to teach.  Changes in Amy’s preparedness to teach from the 

mathematics questionnaire (Appendix B) in March 2005 can be seen by her responses 

(See Table 21).  Amy answered well prepared on all seven items including the two she 

had marked not adequately prepared in August 2004, which were planning instruction 

based on students’ prior understanding and teaching students with LEP.  This was 

consistent with findings by Housego (1992) who reported a significant increase in 

preparedness to teach for three out of the four semesters. 

 
 Teaching strategy.  In Ms. Bryan’s classroom and the first lesson in Mr. Jones’ 

classroom, Amy’s teaching strategy was best described as being both procedural and 

conceptual.  One of the conceptual strategies Amy included as described by Morrell, 

Flick, and Wainwright (2004) was multiple representations of a concept but she 

implemented the strategy as a show-and-tell, which was described by Ackerman (2003) 

as procedural.  An example of this included Amy’s lesson on volume of cylinders and 

cones with her demonstrating to the students with a proportional cone and cylinder the 

relationship of volume between them.  The second lesson in Mr. Jones’ classroom Amy’s 

lesson was procedural.  She was required to use the review packet that was created by the 

fourth year middle grades preservice mathematics teacher.  She and Debi both received 

the packet the morning they were to teach the lesson.  This supports Gerges’ (2001) 
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findings that preservice teachers with high and low teacher efficacy feel obligated to 

incorporate the teaching practices of their classroom teacher. 

 
Knowledge of Students’ Understanding 

 
 Field experience.  Similar to Debi, the field experience course, TED 3630, 

provided the most information in regard to the subject’s lesson planning and choice of 

teaching strategy for the two observations for the fall study.  Since Amy and Debi were 

teaching the lessons together, the components of the lessons were the same.   

 In the first fall interview, Amy expressed concern about the students who were 

struggling with adding and subtracting fractions.  This finding disagreed with Witcher 

and colleagues (2002) and Martin (1989) who reported preservice teachers identify their 

teacher efficacy with the act of teaching rather than student outcomes.  Amy said, 

“students who were not getting it to begin with then they were not going to get the 

activities.”  She expressed concern during the fraction lesson of not being able to check 

the students’ work because there were 4 stations they would rotate through.  Each station 

generated random problems from the drawing of cards from piles.  In the interview she 

said the following about the lesson on adding and subtracting fractions. 

 I mean if it were up to me I would have had more manipulatives.  Some different 
forms, because all they have ever seen is her doing it up on the board her way.  If 
it was up to me, . . .  at 1 station fractions with circles, and one station you do a 
game like what we are now or do the math on paper and practice her strategy but I 
don’t feel like they have had the opportunity to represent, what they are doing. 

 In the second fall interview, Amy did mention that Ms. Bryan was helpful in 

gathering problems and deciding what problem solving strategies to use.  In this 

particular observation the field experience, TED 3630, requirements required an eight-

day unit on problem solving which made filling some days difficult.  The participant 
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stated, “We had a unit that covered the same thing (problem solving), and so that kind of 

got in the way a little bit, because we had to have 8 days on problem solving.”  

 When asked in the first interview in the spring 2005 about modifications to the 

lesson on volume for cylinders and cones, Amy said the following: 

 I don’t have a lot of modifications.  Usually how we do the classes, we’ll have a 
discussion at the beginning and then examples and then the students work their 
own examples.  I’ll kind of walk around and that’s when I know if I need to slow 
down or pull some kids aside to work with them while the rest of the kids move 
on. 

 

Summary 

 Amy was impacted by her mathematics, mathematics pedagogy, and field 

experience courses.  Her classroom teachers had the greatest impact but the mathematics 

pedagogy courses did influence her lesson planning and teaching strategies.  Mathematics 

courses impacted her knowledge of mathematics and understanding teaching 

mathematics.  Amy’s teacher efficacy increased to the average of the TSES 

administration in November 2004 but dropped back below the average of the TSES 

administration in March 2005 (See Table 17).  A comparison of her teacher efficacy in 

between August 2004 and March 2005 indicated an increase in teacher efficacy.  Her 

decrease in teacher efficacy between November 2004 and March 2005 does not align 

with her increase in her preparedness to teach.  This was similar to Housego’s (1992) 

findings that discussed how preservice teachers significantly increased in preparedness to 

teach but not in teacher efficacy.  
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Low Teacher Efficacy – Linda 

 Linda began at the university in the fall 2002 but entered the teacher education 

program in the spring 2003.  She has also been in the Air Force Reserve Officers’ 

Training Corps since the beginning of her college career.  This added another four 

semester hours to her course load for both the fall and spring semesters of her third year.  

She intends to serve in the Air Force immediately after graduating from university.  Her 

mean on the instrument was 6.0 given in August 2004 (See Table 8) but dropped to the 

lowest score with 4.875 when the TSES was given in November 2004 (See Table 17).  In 

the spring of 2005, she was placed at Adams Middle School with Ms. Bryan a 6th grade 

mathematics teacher.  Linda taught her lessons independently for the two observations for 

this study, even though she was in first period with another middle grades preservice 

mathematics teacher. 

 
Mathematical Knowledge 

 
 Mathematics courses.  In the spring 2005, Linda had credit for the recommended 

mathematics courses for middle grades mathematics teachers except for MTH 2316 (See 

Table 19).  Credit was given for MTH 2317 with Advanced Placement for Calculus I, 

which took place in the fall 2002.  Linda will not take either mathematics course, MTH 

2316 or MTH 2317, that was designed specifically for middle grades preservice 

mathematics teachers, which contradicts the recommendation by CBMS (2001) and 

NCTM (2000b).   
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 In the first spring interview, MTH 3318 was the mathematics course Linda 

referred to when probed for what courses she was referring to for learning about the 

content in her lesson.  The following described her perspective for learning the content: 

 I’ve taken and learning the more advanced concepts that they (students) won’t be 
learning is also helpful too.  Because you want to know where you’re trying to 
guide their understanding.  It may not necessarily get all the way to that level 
because this is a high level, but I’ve had the upper level concepts. 

 
Linda’s comments were supported by research (Conference Board of the Mathematical 

Sciences, 2001; Tarr & Papick, 2004) that mathematics courses should provide 

connections between the coursework and classroom experiences. In the second spring 

interview, MTH 1315 was referenced for the opportunity to learn the content related to 

her second lesson preparing students for adding and subtracting fractions by learning 

least common multiples (LCM) and greatest common factor (GCF). 

 
 Mathematics pedagogy courses.  In the first interview, Linda mentioned TED 

4326 when she was probed as to what classes she was referring to that provided an 

opportunity to learn the content related to central tendencies.  In the second interview, she 

referred specifically to reducing, subtracting, and dividing fractions using pattern blocks 

in TED 4326. 

 
Mathematics Pedagogy 

 On the mathematics questionnaire (Appendix B) given in August 2004 her 

preparedness to teach mathematics was marked not prepared or somewhat prepared on 

four of the seven items (See Table 20).  Unlike the other participants of this study, she 

felt well prepared to teach mathematics to LEP students.  The following response from 

the first interview about the ability levels of hers students may provide insight to this 
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response where she states, “There’s four English language learners and even those 

students or even a couple of them are even more ahead than some of the other students.” 

Linda did mark not prepared for teaching students in groups that were heterogeneous in 

ability and using the book as resource rather than the primary instructional tool.  After a 

lesson on central tendencies for the first observation, Linda gave the following response 

for teaching groups that were heterogeneous in ability.  She said:  “It was hard to bring 

them back.  They were all at different points.  They all wanted to keep going to get to the 

end.” 

 
 Mathematics pedagogy courses.  In both interviews in the spring, she not only 

affirmed that the content she was covering was included in the NCTM Principles and 

Standards (National Council of Teachers of Mathematics, 2000b) but she described the 

content and process standards that applied.  She also made connections between the 

NCTM Principles and Standards and the state standards.  An example of this was stated 

from Linda:  

 It’s included mainly in the number and operations part of it.  They (NCTM) 
specify that students have to be able to add and subtract and multiply fractions.  In 
6th grade with Texas, they don’t necessarily have to divide them as far as an 
objective, but nationally 6th-8th at the end of the 8th grade year you should be able 
to divide fractions without a problem. 

 
 In the first interview, Linda mentioned a song on central tendencies that was 

shared by two other middle grades preservice mathematics teachers in TED 4326.  In the 

second interview she referred to using pattern blocks for reducing, subtracting, and 

dividing fractions in TED 4326. 
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 Preparedness to teach.  Changes in Linda’s preparedness to teach can be seen by 

her responses to the mathematics questionnaire (Appendix B) in March 2005 (See Table 

21).  Linda answered very well prepared on all seven items including the two items she 

had previously marked not adequately prepared in August 2004, which were teaching 

students in groups that were heterogeneous in ability and using the book as a resource 

rather than the primary instructional tool.  This confirms results from Housego (1992) 

that preservice teachers’ preparedness to teach significantly increased in three out of the 

four semesters. 

 
 Teaching strategy.  In the first lesson on central tendencies, Linda’s teaching 

strategy was best described as both procedural and conceptual.  A procedural aspect of 

the lesson included the beginning of the lesson with a review of how to find mean, 

median, mode, and range.  Conceptual aspects of this lesson included student 

collaboration, multiple representations, problem solving, and questioning which were 

mentioned by Morrell, Flick, and Wainwright (2004) in their research as components of 

conceptual teaching.  Students found the measures of their height, arm span, and tibia and 

then worked with their groups to collect data from each other to find the central 

tendencies.  Questions on the handout where students were recording their data included 

“Did the mean of all three measurements come from the same person? and Why do you 

think this did or did not happen?”  The second lesson on learning LCM and GCF was 

best described as conceptual because the lesson included students collaborating, problem 

solving, and questioning.  Linda began with Cuisenaire rods.  Students collaborated to 

match the colored rod given to other colored rods that could make the same length.  The 

abbreviations on the rods are the observer’s to note the color rods used, such as B=brown, 
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R=red, P=purple, G=green, L=light green, and W=white.  Observation notes from 

February 24, 2005: 

T: We are going to make a train.  Line up one rod after the other.  We are going to make 
one color trains.  Take your green rod and brown rod and see how many one color trains 
you can make that equal them.  Do you understand? For example if I put red underneath 
then, I don’t know if it works, I’m checking to see if red works.  One color trains.  
(Teacher used magnetic rods on chalk board) 
 
T: Make all the different combinations to make brown and green rods. 
 
Students are working in pairs. 
 
T: What are some of the possibilities you came up with?  Are there any colors they have 
in common?  
 
S: green has 3 red  
 
S: brown has 4 red 
 
T: Did everyone get that?  
 
S: 2 purple  
 
S: 2 light green  
 
T: Anything else? Larry?  
 
S: 8 little ones under brown 
 
T: Would white work on green too?  
 
S: 6 white 
 
On the board: 
 

 B   

R R R R 

P  P  
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  G    

R  R  R  

 L   L  

W W W W W W 

 
 
Linda then connected this activity to GCF by attaching values to the rods.  Students were 

given a handout showing the values of each rod such as Green=6, Brown=8, Red=2, 

Purple=4, Light Green=3, and White=1.  This lesson provided evidence that Linda did 

experiment with teaching strategies different from Ms. Bryan.  Observation notes from 

February 24, 2005 continued: 

 

 B   

R R R R 

P  P  

 

  G    

R  R  R  

 L   L  

W W W W W W 

 
 
T:  Factors 1, 2, 4, and 8 
Up here I have 1, 2, 4 Do you see how you built all your factors? 
What are the factors of 6?  
 
S: 1, 6, 2, 3  
 
T: Good job.  If I listed these together for 8…for 6…. 
 
T: Any in common?  
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S: 1 & 2  
 
T: If I look at the Cuisenaire Rods which ones do we have in common?  
 
S: red  
 
S: white  
 
T: Which are equal to?  
 
S: two and one 
 
T: What would be the greatest common factor? Which is biggest?  
 
S: 2  
 
T: repeats student response 
 
T: often referred to as GCF or greatest common denominator b/c can use it for adding and 
subtracting fractions or reducing.  Probably when you use GCF the most. 
 
 
Knowledge of Students’ Understanding 

 
 Field experience.  Ms. Bryan and being in the field for TED 3630 provided the 

most information in regard to what mathematics students knew.  NCATE (2002) requires 

teacher education programs to provide preservice teachers opportunities to demonstrate 

an impact on student learning.  In the first spring interview, Linda described how her 

questioning informed her of what students knew about central tendencies.  From the 

observation, some of her questions included “How do you find mean?” and “Describe 

examples of mean.”  This informal assessment confirms what Shafer and Romberg 

(1999) described about the importance of assessment to gain an understanding of 

students’ knowledge.   

 In the second spring interview, Linda described how she depended on Ms. Bryan 

for what students needed to know relating to adding and subtracting fractions.  Although 
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Linda depended on her classroom teacher for what students needed to know, she 

incorporated her own instructional practices. This was in contrast to Gerges’ (2001) 

findings that preservice teachers adopted the instructional practices of the classroom 

teachers. Linda’s reasoning was that the topic had not been addressed while she had been 

in her classroom.  In the post interview she described how the Cuisenaire rods helped 

students understand the meaning of GCF and LCM.  See Observation notes from 

February 24, 2005 on pages 104-106 for the development of GCF.  Also, she described 

how students were grouped so that they would be engaged in the lesson.  For both 

lessons, Linda wanted to have the students actively involved in the lesson because the 

students were engaged. 

 
Summary 

 Linda was impacted by her mathematics, mathematics pedagogy, and field 

experience courses for her lesson planning and teaching strategies.  The classroom 

teacher and mathematics pedagogy courses had the greatest impact but the mathematics 

classes did influence her knowledge of the content and how the mathematics impacts her 

students.  Linda’s teacher efficacy was average with the beginning administration of the 

TSES but declined to low in November 2004.  In the spring her teacher efficacy increased 

above what it was initially in August 2004 (See Table 17).  Her interviews and 

observations did not provide evidence for why her teacher efficacy had dropped in 

November. 
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High Teacher Efficacy – Julie 

 Julie began at the university in the teacher education program in the fall 2002.  

She scored the highest on the TSES in August 2004 with a mean of 8.375 (See Table 17).  

In the fall of 2004 she was placed at Adams Middle School with Ms. Martin an 8th grade 

mathematics teacher.  Julie co-taught with another middle grades preservice mathematics 

teacher first period.  In the spring of 2005, Julie was at Washington Middle School with 

Ms. Lamb, a 6th grade mathematics teacher.  She taught 2nd period and had 1st period for 

planning. 

 
Mathematical Knowledge 

 
 Mathematics courses.  Julie was the only participant of the four who took the 

mathematics coursework as it was intended for middle grades preservice mathematics 

teachers.  Julie had taken all the prerequisite mathematics courses, which included MTH 

1315, MTH 1316, MTH 2316, MTH 2317, and MTH 3318 before beginning the teaching 

associate year in the program (See Table 19).  Her teacher efficacy had consistently 

decreased from August 2004 to November 2004 to March 2005 to 6.917 (See Table 17), 

which was closer to the mean Tschannen-Moran and Hoy (2001) reported (See Table 5 in 

Chapter 3) and to the mean of the middle grades preservice mathematics teachers (See 

Table 10 in Chapter 3).  Researchers (Martin, 1989; Witcher et al., 2002) suggested that 

initial high teacher efficacy might be related to the act of teaching rather than student 

learning.  Witcher and colleagues (2002) also suggested that the gradual decrease of 

teacher efficacy might be related to the actual awareness of how difficult teaching is for 
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teachers.  In the fall interviews Julie mentioned MTH 3318 and in the spring interviews 

she mentioned MTH 3350 for influencing her lesson planning and teaching strategies. 

 In both interviews in the fall 2004, Julie described MTH 3318 as being the 

mathematics that provided the opportunity to learn the content.  The lessons that she 

chose to have observed involved graphing and probability, which aligns with the content 

of the course.   

 In the spring 2005 Julie’s classroom teacher had a fourth year middle grades 

preservice mathematics teacher as did Debi and Amy’s classroom teacher.  Another 

similarity with Debi and Amy was that her lesson focused on measurement, and geometry 

and spatial reasoning but for 6th grade.  This would explain why both Julie and Amy 

referred to MTH 3350, Structure of Modern Geometry, in both interviews.   

 The first lesson in the spring was identifying three dimensional objects, labeling 

parts of geometric solids such as vertices, edges, and faces; and identifying formulas for 

volume and surface area of solids.  When Julie was asked about the opportunity to learn 

the content in her interview she referred to the content as well as the mathematical 

modeling of volume.  She described the volume activity in MTH 3350 as follows:  “I had 

a geometry course (MTH 3350) last semester. . . .  We did a volume activity.  It was neat 

with solid figures.  He (the instructor) did it with sand and seeing they fit into each other. 

 The last lesson observed was reviewing vocabulary of geometric solids and 

applying knowledge about volume and surface area in an interactive electronic-book.  In 

the last interview, Julie credited MTH 3350 for her understanding the formulas for 

volume and surface area so that she could communicate that understanding to her 

students.  This type of connection between coursework and teaching was what the 
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Council Board of the Mathematical Sciences (CBMS) (2001) and Tarr and Papick (2004) 

were anticipating when describing mathematics courses for grade groupings.   

 
 Mathematics pedagogy courses.  In spring 2005, Julie mentioned TED 4337 for 

opportunities to learn the content related to her first lesson on volume.  She mentioned 

that geometry was discussed including sources for finding activities. 

 
 Field experience.  In the second interview in the fall 2004, Julie mentioned a 

seminar about probability that the researcher had for the middle grades preservice 

mathematics teachers to support them in their field experience.  The lesson included a 

probability activity using technology to understand experimental probability. 

 
Mathematics Pedagogy 

 Julie’s responses to her preparedness to teach on the mathematics questionnaire in 

August 2004 (See Table 20) were in alignment with her teacher efficacy score of 8.375 

from August 2004.  On five of the seven items she responded as being well prepared.  In 

the second spring interview, Julie was asked in an interview about what in her teaching 

situation influenced her planning of the lesson, recognizing that university requirements, 

schools, and districts can make it easier for teachers to teach mathematics and sometimes 

they can get in the way.  She stated the following: 

 The way they don’t get in the way actually, that gave me freedom to do whatever 
I want with the unit.  Volume and surface area was required but not at any 
particular time.  Ms. Lamb (replaced with pseudonym) got to choose when we did 
it along the time line then I got to choose what activities to do with the unit. 

 
The two items she marked somewhat prepared related to teaching students in groups that 

were heterogeneous in ability and teaching students with LEP.   
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 Mathematics courses.  The first lesson in the fall, graphing scatter plots, was an 

activity that she had observed her instructor from MTH 3318 model.  Researchers agree 

that mathematics courses should model the teaching for conceptual knowledge 

(Conference Board of the Mathematical Sciences, 2001; Eisenhart et al., 1993; Goodlad, 

1984; Morrell, Flick, & Wainwright, 2004; Tarr & Papick, 2004).  She mentioned that 

her classroom teacher was familiar with the activity and she believed the two of them had 

been to the same conference that the activity was shared.  This supported research that 

classroom and university instructors should collaborate to support preservice teachers to 

teach conceptually (Eisenhart et al., 1993).  The activity involved the students being in 

groups of 3 or 4 and each having a different vase where the water is measured in the vase 

each time water was added and then the data is graphed as a scatter plot.  Tarr and Papick 

(2004) acknowledge that the improvement of teacher mathematical preparation requires 

mathematics courses to make connections to the middle level classroom while studying 

mathematics in depth.  Julie made the connection between her 8th grade class and a 

university mathematics course by adapting an activity that she had participated in her 

mathematics course. 

 
 Mathematics pedagogy courses.  Just like Amy, Julie was impacted by the 

mathematics pedagogy course, TED 4326, as documented in both interviews in the fall 

study.  In the first interview on graphing scatter plots she mentioned working with groups 

and manipulatives.  The fifth grade field experience in TED 4326 afforded her first 

experience in working with groups and manipulatives at the same time.  In reference to 

this she stated the following about the fifth grade classroom teacher, “we were 

encouraged to use them (manipulatives).”   
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 In the second fall interview Julie associated her opportunities to learn about the 

teaching strategies with the theories of constructivist and behaviorist.  In TED 4326, the 

theories were covered by reading, discussing, and participating in activities that allowed 

for an in depth understanding of how these theories are implemented in the teaching and 

learning of mathematics.  In TED 4326 the preservice teachers read, discussed, and 

reflected on a case study focused on behaviorist and/or constructivist theory.   

 In the spring 2005, Julie continued to incorporate activities from TED 4326 and 

TED 4337.  This supported research that suggests mathematics pedagogy courses provide 

different representations of mathematical concepts and how they relate to student 

understanding of mathematics (Ball, 1993; Carpenter et al., 1999; Graeber, 1999; Pape & 

Tchoshanov, 2004).  In the first spring interview, Julie incorporated the glossary activity 

for vocabulary in geometry from TED 4337.  Julie stated the following about the activity:  

 The idea I got from your (the researcher) class (TED 4337) when we talked about 
glossaries.  I thought that was a really good idea because it is something that they 
can keep and they can put it in their own words.  It’s a lot better than a textbook, 
you know, because a textbook is real wordy and you might not understand it.  So 
that’s where I got the idea to make them little glossaries. 

 
She continued later on in the interview about the glossary too:  

 We talked about it in class (TED 4337) and how it would be beneficial maybe and 
we saw an example of it.  I think the example we saw in class was helpful to get 
an idea of, you know, how to tell the kids how to set it up. 

 
 In the last interview Julie incorporated another preservice teachers’ interactive e-

book that was created in TED 4326 with their permission.  The electronic books 

incorporated literature and a mathematical objective.  The middle grades preservice 

mathematics teachers presented their e-books to each other as part of the requirement for 

TED 4326.  Julie expressed that she was glad that the instructor for TED 4326 had the 
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preservice teachers create them and gave them a CD with all the interactive e-books 

created.   

 Another component in the last interview that Julie mentioned was an assignment 

involving the preservice teachers incorporating different activities such as technology, 

concrete materials, and different assessments in their field experience for TED 4337 

(Eisenhart et al., 1993).  Julie said the following about the assignment:  

We have the check list to incorporate the different things into our experiences and 
that kind of just helps and sees you know what the different ways there are to 
teach and the strategies to use.  Sometimes it’s hard to try to remember them all. 
 

 Similar to Amy and Linda she made the connection between the state standards 

and NCTM Principles and Standards.  She stated about the NCTM Principles and 

Standards, “I think that it (NCTM Principles and Standards) is very important.  It’s part 

of the TEKS (state standards) and everything.” 

 
 Field experience.  In the same semester that TED 4326 addressed behaviorist and 

constructivist theories so did TED 3630.  Julie credited TED 3630 and TED 4326 for the 

learning of constructivist and behaviorist theories.  She communicated that her exposure 

to these theories occurred for the first time and understood now how being more hands 

on could be related to both.  This supports research findings that preservice teachers can 

make connections between theory and practice if immersed in a field experience (Caskey, 

2000; Darling-Hammond, 2000; Eisenhart et al., 1993).   

 Julie’s classroom teachers, Ms. Martin and Ms. Lamb were amenable to having 

outside activities being implemented into their classroom.  This initial support by the 

classroom teacher contributed to Julie’s confidence to take risks even if her own 

classroom teacher lacked experience incorporating activities in her own lessons.  Julie 
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states the following from the first interview in the fall, “I wouldn’t say she encourages 

them (students) to use the manipulatives, but she gives us the freedom to use them in our 

small groups.  I have taken that freedom and used them.”  The classroom teacher 

instructed Julie and her teaching partner to teach a lesson on graphing scatter plots but 

Julie brought in an activity she had seen in one of her mathematics courses (See 

discussion in Mathematical Knowledge).  Also, Julie and her teaching partner created a 

rubric to assess students understanding following the lesson.  When asked if requirements 

of the university, school, or district made it easier for teachers to teach or more difficult 

she stated the following: 

 I think, I would say that this school, that they don’t get in the way.  It is easy to 
teach mathematics.  I say that, because this might not be required, or it may not be 
in the book, but we are able to teach it.  I am able to teach it.  They’re (Adams 
Middle School) not strict, and they (school) don’t interfere.  I kind of have the 
freedom to incorporate whatever I want. 

 
 In the second observation in the fall Julie incorporated a probability activity that 

was shared by the researcher in a mathematics seminar with the 4-8 mathematics 

preservice teachers in the field experience course.  The subject said in regards to 

incorporating the lesson in the field the following: 

 If I would have just found and read this in the Exploration book, I might not have 
brought in a cereal box . . . like I did today.  Seeing you (researcher) present it to 
us before kind of gives me an idea how to present it to my class. 

 
The modeling of the lesson by a university instructor provides the coherence and 

congruence between university and field experiences that is suggested by researchers 

(Eisenhart et al., 1993), which Tschannen-Moran and Woolfolk-Hoy (2001) believed 

could positively impact preservice teachers’ sense of efficacy.  The subject’s concern in 

this observation was challenging the bright kids in the class.  She asked her classroom 
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teacher for suggestions but was advised not to make any modifications because the 

students were unfamiliar with using graphing calculators. 

 
 Preparedness to teach.  Changes in Julie’s preparedness to teach from the 

mathematics questionnaire (Appendix B) in March 2005 can be seen by her responses 

(See Table 21).  Julie answered well prepared on all seven items as compared with five 

from the August administration of the questionnaire.  See Tables 20 and 21 for a 

comparison of the mathematics questionnaire form August 2004 and March 2005 on 

preparedness to teach.  The two items she had marked somewhat prepared on the August 

2004 TSES related to teaching students in groups that were heterogeneous in ability and 

teaching students with LEP were now marked as well prepared.  This does not line up 

with her steady decline of teacher efficacy.  Housego’s (1992) findings indicated a 

significant increase in preservice teachers’ preparedness to teach but not an increase in 

teacher efficacy.  As mentioned earlier, Martin (1989) and Witcher and colleagues (2002) 

suggested that the decrease in teacher efficacy was related to the actual awareness of how 

difficult teaching is for teachers. 

 
 Teaching strategy.  In both Ms. Martin’s and Ms. Lamb’s classroom, Julie was 

able to experiment with different teaching strategies including student collaboration, 

using multiple representation of concepts, evaluating student preconceptions, and 

problem solving which are components of conceptual teaching as mentioned by Morrell, 

Flick, and Wainwright (2004).  An example of how she evaluated student preconceptions 

was the following from the first spring 2005 observation about volume when she had 

students write down what they knew about volume.  She said the following to the 
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students:  “Tell me what you know about volume.  You get 2 minutes to tell me what you 

know about volume.”  Her lessons are best described as an emphasis on conceptual but 

included procedural knowledge too.  Julie’s responses were reflective of her own sense of 

effectiveness in the classroom and reflected in her high teacher efficacy related to student 

engagement, and instructional practices.  In the first interview in the fall study she 

responded to the question about how she felt teaching the lesson.  Julie stated the 

following:  

 I feel comfortable.  The hands on strategy I think that it is great.  I think it’s good 
for these kids.  Just sitting all day they need to get up and work in groups.  They 
are all assigned a job.  They can’t just sit there.  We specifically gave them 
questions at the end because a lot of times in group work somebody will find a 
way to get by just sitting there.  They all have to do the questions independently.  
They all have to be paying attention the whole time to make sure they can answer 
the questions at the end. 

 
 
Knowledge of Students’ Understanding 

 
 Field experience.  Julie’s classroom teachers, Ms. Martin and Ms. Lamb were 

amenable to allowing her to implement mathematical activities she thought would benefit 

the students.  In the first spring interview, Julie discussed how she depended on Ms. 

Lamb for the topic but that she was given the opportunity to incorporate activities that 

would engage the students, which was not reported by Gerges (2001) or Eisenhart and 

colleagues (1993).  In the fall, Julie discussed how she conferred with Ms. Martin for 

how to modify the lesson to meet the needs of the students.  She said,  

 I mainly used the way it was in the book (Exploration book).  I asked Ms. Martin 
ways I could modify it for some of the students but she didn’t feel I needed to 
because she didn’t think the kids have used calculators enough.  She thought that 
this would be new to them all.  So, that would keep their interest. 
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 Julie gathered information about students understanding of the mathematics by 

observation, whole and group discussion, and class activities.  She also assessed students 

by homework and tests but there was a lack of expectations for the students in regard to 

answering and asking questions.  In the second observation in the fall on probability, the 

observer recorded that she “allows students to call out responses randomly.”  In the first 

spring observation, the observer recorded a conversation between Julie and the students 

that is representative of the difficulty she had gaining the students’ attention.  Below is 

from the February 14, 2005 observation in the classroom: 

Teacher reviews some words and terms that go with three dimensional objects.  Students 
interrupt. 
 
T: does everybody have a piece of paper? Take out a piece of paper.  Doesn’t require 
talking. 
 
S: no 
 
Students take out paper 
 
T: Tell me what you know about volume.  Paper.  Does everyone have a piece? You get 2 
minutes to tell me what you know about volume. 
 
T: Guys this does not require talking.  I know you know something about volume.  When 
you’re done I’ll come pick it up.  There’s not a right or wrong answer.  I just want you to 
tell me what you know.  (Picks up responses) 
 
In the post observation of this observation she described the challenges she had 

encouraging the students to stay actively engaged in the mathematics.  She stated, “they 

don’t listen to directions before they start and they just don’t listen to the directions.”  

Julie credited Ms. Lamb’s expectations for classroom behavior for the reason students did 

not follow instructions.   
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Summary 

 Julie was impacted by her mathematics, mathematics pedagogy, and field 

experience courses.  Her classroom teachers impacted the topics she taught but the 

mathematics pedagogy courses had the greatest impact on her lesson planning and 

teaching strategies.  The mathematics courses impacted her knowledge of mathematics.  

Julie’s stead decrease of teach efficacy in each administration of the TSES does not 

match her responses for her preparedness to teach or her confidence incorporating 

engaging activities in the field experience. 

 
Summary of Chapter 

 This chapter discussed the case study of each participant related to the research 

questions on mathematical knowledge, mathematics pedagogy knowledge, and 

knowledge of students’ understanding.  The findings in these case studies provided a 

description about middle grades preservice mathematics teachers with high or low 

teacher efficacy and how they are impacted by mathematics, mathematics pedagogy, and 

field experience courses.  In the following chapter there will be cross-case analysis of the 

participants to discuss the findings and implications. 



 
 

CHAPTER FIVE 
 

Discussion 

 
 This chapter will provide an overview of the literature and methodology, the 

findings of the study, recommendations for further research, and the implications of the 

study.  The findings of the study will include a cross-case analysis of the four 

participants.  This study investigated how mathematics, mathematics pedagogy and field 

experience courses impacted middle grades preservice mathematics teachers’ lesson 

planning and teaching strategies implemented in a mathematics classroom who have 

either high or low teacher efficacy. 

 Currently 40-45% of teachers leave the profession within their first five years of 

teaching (Gold, 1996; National Commission on Teaching and America’s Future, 2003).  

A few of the reasons teachers leave the teaching profession include disappointment in 

their own performance and lack of personal accomplishment (Gold, 1996; Goodlad, 

1984).  These reasons relate to teacher efficacy.   

 
Teacher Efficacy 

 Teacher efficacy is a teacher’s belief of a judgment of his or her capabilities to 

bring about desired outcomes of student learning, even with students who are difficult or 

unmotivated (Ashton, 1985; Ashton & Webb, 1986; Gibson & Dembo, 1984; Goddard, 

Hoy & Woolfolk Hoy, 2004; Guskey & Passaro, 1994; Hebert, Lee, & Williamson, 1998; 

Soodak & Podell, 1997; Tschannen-Moran & Hoy, 2001; Woolfolk & Hoy, 1990).  

Gerges (2001) and Tschannen-Moran and Hoy (2001) suggest that research on teacher 

efficacy will impact teacher education programs.  The impact could include teacher 
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education programs having an awareness of the beliefs of their preservice teachers and 

aligning these beliefs with sound learning and teaching practices with coursework and 

field experiences (Gerges, 2001; Goodlad, 1984; Tschannen-Moran & Hoy, 2001). 

The result of research studies in the preparation of teachers and their teacher 

efficacy has suggested that teacher education programs should include content 

knowledge, content pedagogy knowledge, and knowledge of students’ understanding in 

mathematics (Cooney, 1999; Fennema & Romberg, 1999; National Commission on 

Teaching America’s Future, 2003; Wiske, 1998).  There is evidence to suggest that 

teachers with this form of preparation feel better prepared, stay in teaching longer, and 

are more effective with students (Andrew, 1990; Andrew & Schwab, 1995; Darling-

Hammond, Chung, & Frelow, 2002). 

 
Mathematics Teacher Preparation 

The content of interest in this research was mathematics because of the demands 

on mathematics teachers for their students to achieve on state, national, and international 

assessments.  The National Council of Teacher of Mathematics (NCTM) and National 

Council for Accreditation of Teacher Education (NCATE) specifically targeted the 

preparation of mathematics teachers as needing mathematical knowledge, mathematics 

pedagogy knowledge, and knowledge of students’ understanding of mathematics as it 

relates to their teacher efficacy (NCTM, 2003).   

 
Research Approach 

The year long study was suited for mixed methods research that capitalized on the 

strengths of both quantitative and qualitative methods for capturing an understanding of 

middle grades preservice mathematics teachers.  The research approach matched the 
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purpose of the research, which was to find participants with either high or low teacher 

efficacy and examine the impact of teacher preparation to understand the teaching 

strategies they employed, and development of lesson plans (Johnson & Onwuegbuzie, 

2004; Merriam, 1998).  The design was utilized to capture four female middle grades 

preservice mathematics teachers’ experiences. 

 
Selection of Participants 

 The study used a criterion-based purposeful sample of eight middle grades 

preservice mathematics teachers who were in their third year of a teacher education 

program (Creswell, 1998; Yin, 2003).  The participants for the qualitative portion of the 

study were determined if they had either high or low teacher efficacy based upon the 

results reported by Tschannen-Moran and Hoy (2001) using their TSES instrument.  Four 

of the eight middle grades preservice mathematics teachers were selected for the 

interviews (See Appendix C and D) and teaching observations.  They were selected based 

on their composite score of the TSES instrument (See Table 5 in Chapter 3 for details of 

their results).  Typical of other American preservice teachers described by the National 

Commission Teaching and America’s Future (2003) the middle grades preservice 

mathematics teachers were 20-22 years old, single, and female.   

 Debi and Amy were chosen for their low composite score of 4.875 and 5.000 

respectively on the August 2004 TSES (See Table 16).  Julie was chosen for her high 

composite score of 8.375 on the August 2004 TSES (See Table 16).  Linda was added in 

the spring 2005 because her composite score on the TSES instrument dropped between 

August and November 2004 to a low score of 4.875 (See Table 16).  See Tables 8 and 9 

in Chapter 3 for complete TSES data and detailed description for selecting participants.  
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A post of the Teacher Sense of Efficacy Scale (TSES) instrument was given at the end of 

March along with the mathematics questionnaire (See Appendixes A & B) when the 

middle grades preservice mathematics teaching associates had completed their teaching 

responsibilities to answer the research question related to trends in teacher efficacy from 

the beginning of the third year to the end. 

 
Role of Researcher 

 The researcher’s role was instructor of both the middle grades mathematics 

pedagogy courses TED 4326 and TED 4337 in the fall 2004 and spring 2005 

respectively.  For the teaching associate field experience course for the middle grades, 

TED 3630, the fall field experience, the researcher provided support to the middle grades 

preservice mathematics teachers with instructional seminars once every two weeks 

related to teaching mathematics in the middle grades.  Also, the researcher was observer 

and interviewer while the participants were enrolled in the field experience (See Table 

14).  The interviews were taped and conducted by the researcher.  A university 

undergraduate student worker and transcriber who had experience in education but not in 

mathematics education transcribed the interviews and the researcher then verified the 

interviews.   

 
Findings 

 The findings are discussed through a cross case analysis of the four participants.  

The discussion includes mathematics, mathematics pedagogy, and field experience 

courses impact on middle grades preservice mathematics teachers’ choice of teaching 

strategies and lesson planning that have either high or low teacher efficacy.  Debi, Amy, 

and Linda were identified with low teacher efficacy and Julie was identified with high 
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teacher efficacy.  The emergent themes related to the impact on preservice teachers were 

discussed through mathematical knowledge, mathematics pedagogy, and knowledge of 

students’ understanding in mathematics.  Table 22 provides a visual of the sources for  

 
Table 22 

Sources for Mathematical Knowledge, Mathematics Pedagogy, & Knowledge of 
Students’ Understanding for each Participant 

 

Participant Courses Mathematical 
Knowledge 

Mathematics 
Pedagogy 

Knowledge of 
Students’ 

Understanding 

Debi Mathematics  X   

 Mathematics 
Pedagogy  X X  

 Field 
Experience  X X 

Amy Mathematics  X X  

 Mathematics 
Pedagogy  X X  

 Field 
Experience  X X 

Linda Mathematics  X   

 Mathematics 
Pedagogy  X X  

 Field 
Experience   X 

Julie Mathematics  X X  

 Mathematics 
Pedagogy  X X  

 Field 
Experience X X X 
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mathematical knowledge, mathematics pedagogy, and knowledge of students’ 

understanding for the four participants. 

 
Mathematical Knowledge 

 While mathematical knowledge was derived primarily from the mathematics 

courses, mathematics pedagogy courses did reinforce mathematical concepts for all the 

participants.  Although much of past research (Conference Board of the Mathematical 

Sciences, 2001; National Council of Teachers of Mathematics, 2000b; Tarr & Papick; 

2004) did not always distinguish between mathematics and mathematics pedagogy 

courses when studying the impact that these courses had on preservice teachers, this 

study did make a distinction.  Many studies combine them in part because they may be 

taught through a mathematics department and so a distinction is not drawn.  The 

following is a discussion of supporting evidence related to mathematics, mathematics 

pedagogy, and field experience courses. 

The mathematics courses Amy and Linda did not take were MTH 2316 and MTH 

2317 and Debi did not take MTH 2316, which goes against the recommendations by 

CBMS (2001) and NCTM (2000b).  These courses were designed specifically for middle 

grades preservice mathematics teachers.  The data collected for this study was unclear as 

to how this may have impacted the participants’ understanding of teaching middle grades 

mathematics.  Julie, who had taken both courses, did not refer to either course in the 

interviews.  The lessons observed may not have correlated to the content of the courses.  

 Debi, Amy, and Linda spoke about the impact of their mathematics courses in 

relation to their experience or the benefits of the courses.  Debi’s response in the first fall 

interview provided an example of a typical answer:  “I loved that class.  It made so much 
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more sense than it ever had before because nobody had ever explained why something 

works, as opposed to you need to get the right answer.”  Julie’s responses related to the 

mathematics courses were specific.  Below was a typical response for her:  “I had a 

geometry course (MTH 3350) last semester. . . .  We did a volume activity.  It was neat 

with solid figures.  He (the instructor) did it with sand and seeing they fit into each 

other.”  Amy, Linda, and Julie identified mathematics courses, MTH 3350 and MTH 

3318 that were taken during the 3rd year in the teacher education program.  The findings 

of this study were similar to Tarr and Papick (2004) who reported that preservice 

teachers’ mathematics courses influence their lesson planning and teaching strategies.  

Mathematics pedagogy courses, TED 4326 and TED 4337, were identified as 

opportunities to learn the content for all the participants.  Debi, Linda, and Julie gave 

specific references to the content of the pedagogy courses.  Linda’s first interview in the 

spring provided an example where she referred to reducing, subtracting, and dividing 

fractions using pattern blocks in TED 4326. 

Julie was the only participant who referred to the field experience for 

understanding of the content.  She discussed a seminar on probability for middle grades 

preservice mathematics teachers.  The other participants did not mention the field 

experience course for understanding the mathematics.  This may indicate a gap in the 

teacher education program for supporting middle grades preservice teachers in their 

content knowledge when planning lessons and implementing teaching strategies. 

 
Mathematics Pedagogy 

 A comparison of the mathematics questionnaire (Appendix B) from August 2004 

and March 2005 (See Tables 19 and 20 in Chapter 4) showed all four participants made 
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gains in their preparedness to teach.  Amy, Linda, and Julie marked well prepared on all 

seven items and Debi marked well and somewhat prepared on six of the seven items in 

March of 2005.  The findings from the mathematics questionnaire support Housego’s 

(1992) research that preservice teachers’ preparedness to teach increases.  

 Amy and Julie provided multiple references to specific mathematics courses 

during the interviews that support findings related to the impact on their perception of 

how mathematics was taught.  The requirements of mathematics pedagogy courses 

impacted all of the participants’ lesson planning and teaching strategies.  The classroom 

teacher in the field experience was significant for determining the flexibility the 

participants perceived they had for lesson planning and teaching strategies.  The 

following is the discussion of how mathematics, mathematics pedagogy, and field 

experience courses influenced lesson planning and teaching strategies. 

 Amy, and Julie mentioned mathematics courses that influenced their teaching.  

Julie described MTH 3350 where the instructor modeled the teaching of volume and 

Amy described MTH 1315.  In the first fall interview Amy stated the following:  “In 

MTH 1315 we definitely used like fraction bar . . .” and “I just never thought of it in a 

different way and then we used the manipulatives in MTH 1315 like before even 

introducing step by step equations.”  This study confirms recommendations by CBMS 

(2001) and findings by Tarr and Papick (2004) that mathematics courses should model 

the teaching practices desired and impact preservice mathematics teachers in their field 

experience. 

All the participants referred to specific requirements of the mathematics pedagogy 

courses, TED 4326 and TED 4337, for influencing their lesson planning and teaching 

strategies.  Some of these requirements included professional development, creating 
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electronic books, interacting with manipulatives to understand mathematical concepts, 

and incorporating instructional practices in their field experience.  All the participants 

were able to make connections between their field experience and mathematics pedagogy 

course TED 4337 as supported by Eisenhart and colleagues (1993).  One example was an 

assignment where the preservice teachers incorporated different activities such as 

technology, manipulatives, and different assessments in their field experience for TED 

4337.  Julie said the following about the assignment:  

 We have the checklist to incorporate the different things into our experiences and 
that kind of just helps and sees you know what the different ways there are to 
teach and the strategies to use.  Sometimes it’s hard to try to remember them all. 

 
 Some participants referred to other middle grades preservice mathematics 

teachers who presented their assignments to the class.  Debi received and implemented 

from another middle grades preservice mathematics teacher resources from a day long 

mathematics professional development workshop in the district.  The workshop was 

presented by mathematicians and mathematics educators from the university in this study 

for the mathematics teachers in the district, which included middle grades preservice 

mathematics teachers.  This was a form of collaboration that Eisenhart and colleagues 

(1993) and Sanders and colleagues (2004) had suggested to support preservice teachers.  

In TED 4326, preservice teachers were required to attend at least two professional 

development sessions during the semester.  The preservice teachers were given an 

opportunity to share their experiences from the professional development sessions during 

class.  The resource that the preservice teacher shared was a website for game templates 

where the teacher only needs to add the problem and solution.   

 Only Julie made reference to a connection between mathematics pedagogy 

courses and the field experience course in both the fall and spring interviews.  In a fall 
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interview, Julie credited TED 3630 and TED 4326 for the learning of constructivist and 

behaviorist theories.  She communicated that her exposure to these occurred for the first 

time and understood now how being more hands on could be related to both.  This 

supports that preservice teachers can make connections between theory and practice if 

immersed in a field experience (Caskey, 2000; Darling-Hammond, 2000; Eisenhart et al., 

1993).  None of the other participants referred to the content of the field experience 

course.  This study indicates that the participants with low teacher efficacy may not be 

able to make connections between the content in the field experience course and the 

content in the mathematics pedagogy courses. 

 Finally, Amy, Linda, and Julie described how the NCTM Principles and 

Standards (2000b) were important to deciding what they were to teach because the 

district and state standards were influenced by them.  One of the first lessons in TED 

4326 included the middle grades preservice mathematics teachers becoming familiar with 

the NCTM Principles and Standards (2000b).  Amy in a fall interview stated the 

following about the NCTM Principles and Standards, “Most of what we teach is covered 

in the NCTM standards.  District, state, and NCTM correspond with each other.”  

Preservice mathematics teachers need to be familiar with the NCTM Principles and 

Standards so they can be part of the improvement of the standards when they enter the 

profession.  CBMS (2001) recommends that teachers be a part of the development of the 

standards.   

 The mathematics pedagogy courses, TED 4326 and TED 4337 appeared to 

enhance the participants’ field experience as supported by evidence in this study of the 

participants implementing activities and teaching strategies that they had experienced in 

the courses. These findings support recommendations by CBMS (2001) and findings by 
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Graeber (1999) who suggested that mathematics pedagogy courses include multiple 

representations and preconceptions.  Each of the participants experienced a variety of 

teaching strategies in their field experiences even if they adopted the classroom teachers’ 

teaching practices (Gerges, 2001). These findings indicate that there is still a need for 

preservice mathematics teachers to have field experiences where teaching for conceptual 

understanding is modeled as suggested by Eisenhart and colleagues (1993), Goodlad 

(1984), and Tschannen-Moran and Hoy (2001).  

 Debi and Amy were the only participants to refer to their classroom teachers, Ms. 

Bryan and Mr. Jones, for how the mathematics was taught.  One of the reasons both were 

able to experiment with different teaching strategies were the different teaching practices 

of the classroom teachers.  In Ms. Bryan’s classroom they were encouraged to have 

students collaborate and incorporate games for reviewing mathematical concepts.  In 

contrast, Mr. Jones encouraged them to have students work independently and use 

worksheets to review mathematical concepts.  In both classrooms, Debi and Amy were 

encouraged to use step-by-step procedures for solving problems.  Debi’s response to 

adding and subtracting fractions that was taught in the fall was typical of the 

encouragement they received from the classroom teacher to use a step-by-step process for 

solving problems.  She stated, “She (Ms. Bryan) showed us how she taught them to do it 

(adding and subtracting fractions).  They have certain steps like looping that help them 

with the way that she taught them.” 

 All the participants were able to have experiences incorporating aspects of a 

conceptual lesson including student collaboration, evaluating student preconceptions, and 

problem solving.  One of the benefits the participants saw in student collaboration was 

student engagement in the mathematics.  Student preconceptions were significant to the 
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participants whether depending on the classroom teacher for information or previous 

experiences with the students.  Problem solving for the participants varied but each found 

value in students being engaged in a problem to understand the mathematics.  None of the 

participants referred to the classroom teacher as a model for how they would teach.  They 

discussed the flexibility of the classroom teacher to implement teaching strategies that 

taught for conceptual understanding.  

 Each of the participants had aspects of procedural lessons including a step-by-step 

process for solving problems.  Debi’s lesson provided the traditional aspects of teaching 

with step-by-step procedures (See Observation from February 28, 2005, Chapter 4, pp. 

83-84).  Linda’s lesson on central tendencies where students applied step-by-step 

procedures was an example of a non-traditional lesson (See Linda’s Case Study on her 

Teaching Strategies).  The findings in this study indicate that there is still a need to place 

middle grades preservice mathematics teachers with classroom teachers who model the 

conceptual teaching strategies discussed in the research (e.g., Eisenhart et al., 1993; 

Gerges, 2001; Morrell, Flick, & Wainwright, 2004). 

 
Knowledge of Students’ Understanding 

 In this study the participants never mentioned the school setting or demographics 

of students when answering questions in the interviews indicating that it did not have a 

major influence on their perception of students’ understanding of the mathematics.  But 

different questions could have ascertained more directly the influence of the school 

setting.  Rushton (2000) had described that preservice teachers who teach in a high 

minority and economically disadvantaged schools do mention the demographics of the 
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students and schools when describing their teaching.  Debi, Amy, and Linda in the pre 

and post interviews focused on the mathematics their students understood. 

 Amy, Linda, and Julie discussed the importance of having the students engaged in 

the mathematics by having activities that involved the students.  Activities included 

mathematical games, using manipulatives, and incorporating graphing calculators.  An 

example was Linda who described how lessons with activities that engaged students in 

the mathematics such as her lesson on central tendencies, and LCM and GCF provided 

meaningful opportunities to understand the mathematics. 

 The participants used a variety of assessment methods for capturing students’ 

understanding of the mathematics.  These included formal assessments such as quizzes 

and homework and informal assessments such as individual, group, and whole class 

discussions.  An example of how a formal assessment would inform the teacher of 

student understanding of the content was Debi’s response in an interview.  She described 

her future plans for assessing students’ understanding for finding volume of cylinders and 

cones was to include a pop quiz the following day to determine how much she needs to 

review before the students take a test.  Linda’s lesson on central tendencies provided an 

example of informal assessment.  Linda described how her questioning informed her of 

what students knew about central tendencies.  From the observation, some of her 

questions included “How do you find mean?” and “Describe examples of mean.”  Shafer 

and Romberg (1999) described the importance of assessment to gain an understanding of 

students’ knowledge.   

 There were limited findings and discussions in the research study that was 

discussed in the literature review related to the influence of mathematics and mathematics 

pedagogy courses on knowledge of students’ understanding in mathematics (Conference 
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Board of the Mathematical Sciences, 2001; Eisenhart et.al., 1993; Graeber, 1999; 

National Council of Teachers of Mathematics, 2001; Tarr & Papick, 2004).  Some of the 

components that are suggested for these courses include student intuition, representations, 

and preconceptions.  Other components for mathematics pedagogy courses include 

assessing student understanding of the mathematics.  There may be several reasons for 

this gap.  The interview questions may need to be revisited to determine if this was the 

cause for lack of mention of mathematics and mathematics pedagogy courses.  Another 

consideration would be to evaluate the content of the mathematics and mathematics 

pedagogy courses to see if the components described above are part of the curriculum for 

the coursework. 

 
Trends in Teacher Efficacy 

 The trend in the participants’ teacher efficacy shows they gravitated toward the 

mean of 7.1 (Tschannen-Moran & Hoy, 2001) and the middle grades preservice 

mathematics teachers mean of 6.618.  The gains in teacher efficacy for Debi, Amy, and 

Linda may be attributed to multiple field experiences in a year long teaching experience 

that allowed them to make connections with their mathematics and mathematics 

pedagogy courses. 

 Julie’s teacher efficacy decreased with each administration of the TSES (See 

Table 17).  Her decrease in teacher efficacy indicates that she may have been affected by 

her first year in a middle grades mathematics classroom.  Her initial high teacher efficacy 

may have been inflated by her being in the teacher education program at the university 

from the beginning.  Then once in the field experience and having to implement the 

sound learning and teaching practices might have proven to be more challenging than 
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anticipated for Julie.  Witcher and colleagues (2002) had suggested that the gradual 

decrease of teacher efficacy might be related to the actual awareness of how difficult 

teaching is for teachers.  

 The participants in this study who were in an intensive field experience illustrated 

that preservice teachers can have meaningful experiences to base their teacher efficacy.  

Herbert, Lee, and Williamson (1998) had suggested that preservice teachers had little or 

no experiences (e.g., experience in the classroom and observation of students) to base 

their teacher efficacy. 

 
Limitations of the Study 

 
Generalizability 

 The data gathered and the findings of this study were narrow in focus.  The data 

obtained in this study may not be generalizable to all middle grades preservice 

mathematics teachers who have had coursework related to mathematical knowledge, 

mathematics pedagogy knowledge, and knowledge of students’ understanding of 

mathematics.  Reasons for not generalizing findings of this study to other middle grades 

preservice mathematics teachers include the following: 

1. The participants of this study were a subset of preservice teachers that 

attended a four year private university in central Texas.   

2. The voluntary participation and the depth of participation were based on the 

participant answers to the TSES instrument, interviews, and teaching observations. 

3. The participants were all female. 

4. Only the participants with either high or low teacher efficacy were included in 

the interviews and teaching observations. 
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5. This is the third year of the participants’ teacher education program instead of 

the fourth year, which is a more intensive field experience. 

6. The researcher did all the observations and interviews in the study. 

 
Researcher 

 The researcher was the instructor for both elementary and middle grades 

mathematics pedagogy courses (TED 4326 and TED 4337) in which the participants were 

enrolled for fall 2004 and spring 2005 respectively. Participants may have attempted to 

meet a preconceived expectation for observation but they were informed that their 

participation was voluntary and no grade was associated with the interviews and teaching 

observations. 

 
Recommendations for Further Research 

 The recommendations for further research relate to mathematics, mathematics 

pedagogy, and field experience courses impact on middle grades preservice mathematics 

teachers’ lesson planning and teaching strategies implemented in a mathematics 

classroom who have either high or low teacher efficacy are the following: 

1. Extend research study to other universities who have similar teacher education 

programs for middle grades preservice mathematics teachers to see if these findings are 

consistent. 

2. Extend research study to other content and certification levels to see if these 

findings are consistent across the different certification levels and the content fields. 

3. Conduct a longitudinal study of current participants with high and low teacher 

efficacy of middle grades preservice mathematics teachers into the fourth year of the 

teacher education program and their first year of teaching.  
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4. Compare intensive field based teacher education programs and teacher 

education programs with less field-based focus for middle grades preservice mathematics 

teachers. Andrew (1990) suggested that 5 year programs had better retention than 4 year 

programs but one of the differences was the 5 year program had a year long field 

experience and the 4 year program had a semester of student teaching. 

5. Include a stronger measure of mathematical knowledge when studying content 

knowledge of preservice mathematics teachers, which Ball (1993) suggests instead of 

evaluating only the coursework.  Hill, Rowan, and Ball (2005) suggest that inclusion of 

mathematical items on a questionnaire is better than coursework for determining 

mathematical knowledge.  This study focused on the participants’ perception of their 

mathematical knowledge for the concepts they were teaching. 

6. Conduct studies that distinguish between mathematics and mathematics 

pedagogy courses to determine influences on preservice mathematics teachers.  Also, 

determine if there are differences when mathematics pedagogy courses are taught in 

mathematics departments or schools of education.  

 
Implications of the Study 

 Tschannen-Moran and Hoy (2001) and Goodlad (1984) proposed that if teacher 

education programs took into account the beliefs of preservice teachers then the programs 

would have coherence between the university and the field experience.  Gerges (2001) 

and Eisenhart and colleagues (1993) suggested that teacher educators collaborate with 

classroom teachers about the sound learning and teaching practices so that preservice 

teachers would be confident to teach conceptually.  Below is a description of how this 

coherence between the coursework and field experience is possible for middle grades 
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preservice mathematics teachers.  The findings, of the research study although not 

generalizable, provide contributions to research in the following ways: 

1. Teacher education programs should consider content support of preservice 

mathematics teachers in the field experience to enable them to make connections in the 

field experience courses with their mathematical knowledge. 

2. Teacher education programs should consider a program structure where 

middle grades preservice mathematics teachers take mathematics, mathematics pedagogy, 

and field experience courses simultaneously to make connections between the 

coursework and the field experience. 

3. Teacher education programs should consider multiple field experiences for 

middle grades preservice mathematics teachers with mathematics teachers who support 

the sound learning and teaching practices of the university so that middle grades 

preservice mathematics teachers have opportunities to implement teaching for conceptual 

understanding and have the strategies modeled to them. 

4. Partnerships between the university and schools should build coherence 

between the coursework and the field experience for the middle grades preservice 

mathematics teachers. 

5. Collaboration should exist between mathematicians and mathematics teacher 

educators to provide coherence within the program for middle grades preservice 

mathematics teachers. 

6. Teacher education programs may want to consider using teacher efficacy 

information early in the program in designing field experiences of preservice 

mathematics teachers especially as they move into the 3rd year. 
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Conclusion 

 This research study has attempted to bring together teacher efficacy of middle 

grades preservice mathematics teachers and the preparation they receive to successfully 

impact students in the classroom with the lesson plans they create and the teaching 

strategies they implement. The National Commission on Teaching and American’s 

Future (2003) asserted that there is a crisis in teacher recruitment and retention that 

results in significant student academic failure (e.g., NAEP, PISA).  Currently 40-45% of 

teachers leave the profession within their first five years of teaching (Gold, 1996; 

National Commission on Teaching and America’s Future, 2003).  Goodlad (1984) and 

Gold (1996) found teachers were leaving the profession because of disappointment in 

their own performance or lack of personal accomplishment.   

 Federal policy (e.g., NCLB Act), leading national educational organizations (e.g., 

Mathematics Association of America, NCATE, & NCTM), and teacher education 

programs are working towards teachers staying in the profession while at the same time 

preparing them to teach students who can meet the expectations on national (e.g., NAEP) 

and international exams (e.g., TIMSS).  Teacher education programs that are aware of the 

teacher efficacy of their middle grades preservice mathematics teachers (e.g., Gerges, 

2001; Tschannen-Moran & Hoy, 2001; Woolfolk & Hoy, 1990) should provide 

coherence between mathematics, mathematics pedagogy, and field experience courses 

(Cooney, 1999; Fennema & Romberg, 1999; Eisenhart et al., 1993; Wiske, 1998) so that 

middle grades preservice mathematics teachers can apply sound lesson plans and 

teaching strategies to meet the needs of students in the United States. 
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APPENDIX A 
 

Teachers’ Sense of Efficacy Scale1 (long form) 
 
 

Teacher Beliefs How much can you do? 
Directions:  This questionnaire is designed to help us gain a better 
understanding of the kinds of things that create difficulties for 
teachers in their school activities.  Please indicate your opinion 
about each of the statements below.  Your answers are 
confidential. N

ot
hi

ng
 

 V
er

y 
Li

ttl
e 

 So
m

e 
In

flu
en

ce
 Q

ui
te

 a
 B

it 

 A
 G

re
at

 D
ea

l 

1. How much can you do to get through to the most 
difficult students? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

2. How much can you do to help your students think 
critically? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

3. How much can you do to control disruptive behavior in 
the classroom? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

4. How much can you do to motivate students who show 
low interest in school work? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

5. To what extent can you make your expectations clear 
about student behavior? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

6. How much can you do to get students to believe they 
can do well in school work? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

7. How well can you respond to difficult questions from 
your students? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

8. How well can you establish routines to keep activities 
running smoothly? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

9. How much can you do to help your students value 
learning? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

10. How much can you gauge student comprehension of 
what you have taught? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

11. To what extent can you craft good questions for your 
students? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

12. How much can you do to foster student creativity? (1) (2) (3) (4) (5) (6) (7) (8) (9) 

13. How much can you do to get children to follow 
classroom rules? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Source:  Tschannen-Moran, M., & Hoy, A. W.  (2001).  Teacher efficacy:  Capturing an 
elusive construct.  Teaching and Teacher Education, 17, 783-805. 
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14. How much can you do to improve the understanding of 
a student who is failing? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

15. How much can you do to calm a student who is 
disruptive or noisy? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

16. How well can you establish a classroom management 
system with each group of students? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

17. How much can you do to adjust your lessons to the 
proper level for individual students? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

18. How much can you use a variety of assessment 
strategies? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

19. How well can you keep a few problem students from 
ruining an entire less? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

20. To what extent can you provide an alternative 
explanation or example when students are confused? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

21. How well can you respond to defiant students? (1) (2) (3) (4) (5) (6) (7) (8) (9) 

22. How much can you assist families in helping their 
children do well in school? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

23. How well can you implement alternative strategies in 
your classroom? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

24. How well can you provide appropriate challenges for 
very capable students? 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Source:  Tschannen-Moran, M., & Hoy, A. W.  (2001).  Teacher efficacy:  Capturing an 
elusive construct.  Teaching and Teacher Education, 17, 783-805. 
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APPENDIX B 
 

Mathematics Questionnaire 
 
 

Middle School PreService Mathematics Teacher Study 2004 
 

Mathematics Questionnaire 
 
A. Pre-Service Teacher Opinions 

 
1. Please provide your opinion about each of the following statements: 

 (Darken one oval on each line.) 
 

  Strongly 
Disagree

 
Disagree

No 
Opinion

 
Agree

Strongly 
Agree

a. Students learn mathematics best in classes with 
students of similar abilities      

b.       
c. I enjoy teaching mathematics      
d.       
e. I have time during the regular school week to work 

with my colleagues on mathematics curriculum and 
teaching. 

     

 
2. How familiar are you with the NCTM Standards? (Darken one oval.) 
  Not at all familiar 
  Somewhat familiar 
  Fairly familiar 
  Very familiar 
 
B. Pre-Service Teacher Background 
 
3. Please indicate how ell prepared you currently feel to do each of  
 the following in your mathematics instruction.  (Darken one oval on each line.) 
 

  Not 
Adequately 

Prepared

 
Somewhat 
Prepared

Fairly 
Well 

Prepared

Very 
Well 

Prepared
a. Take students’ prior understanding into account 

when planning curriculum and instruction.     
b. Have students work in cooperative learning groups.     
c. Use the textbook as a resource rather than the 

primary instructional tool. 
    

d. Teach groups that are heterogeneous in ability.     
e. Teach students who have limited English 

proficiency. 
    

f. Encourage participation of females in mathematics     
g. Encourage participation of minorities in 

mathematics. 
    

Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
http://www.horizon-research.com/instruments 
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4. Which of the following courses have you completed? 
 Please Darken all that apply. 
 
EDUCATION MATHEMATICS

 TED1212  Introduction to Teaching  MTH1315  Patterns, Relationships, & Number 
Concepts 

 TED1213  Introduction to Teaching II  MTH1316  Geometry and Measurement 
 TED2380  Educational Thought in the Western 

World 
 MTH2316  Algebra and Functions 

 TED2230  Teaching in the Middle Grades  MTH2317  Functions and the Mathematics of 
Change 

 TED2381  American Educational Thought  MTH3318  Data and Chance 
 TED3630  Teaching Associate Middle Grades 

Part I 
 MTH3350  Structure of Modern Geometry 

 TED3380  Great Texas and Contemporary 
Educational Debates 

 MTH3374  Introduction to Mathematical 
Modeling 

 TED3631  Teaching Associate Middle Grades 
Part II 

 MTH3340  Mathematics Thought Technology 

 TED4630  Internship Middle Grades Part I   
 TED4631  Internship Middle Grades Part II MATHEMATICS EDUCATION 
 TED4632  Internship Middle Grades Part III  TED4326  Mathematics in the Early grades 
 TED4633  Internship Middle Grades Part IV  TED4337  Mathematics in the Middle Grades 
 Other_________________________  TED4349  Critical Issues in Mathematics 

Education 
 Other_________________________  Other_________________________ 
 Other_________________________  Other_________________________ 

 
5. Please indicate the degree and/or certification you are seeking. 
 

  Degree/Certification            __________ 
a. Mathematics Non-Bic Program > >
 (Grades 4-8) > >
b. Mathematics Bic Program > >
 (Grades 4-8) > >
c. Gifted and Talented Supplementary > >
d. English as a Second Language > >
e. Other________________________ > >

 
6. In what semester and year do you plan to graduate? 
 a._______________ 
 If you have never taken a course in the teaching of mathematics, 
 darken this oval.        
 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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7. Think about your plans for this mathematics class for this coming semester.  How much emphasis will 
each of the following student objectives receive?  (Darken one oval on each line.) 

 
   

None
Minimal 
Emphasis

Moderate 
Emphasis

Heavy 
Emphasis

a. Increase students’ interest in mathematics     
b. Learn mathematical concepts     
c. Learn mathematical algorithms/procedures     
d. Develop students’ computational skills     
e. Learn how to solve problems     
f. Learn to reason mathematically     
g. Learn how mathematics ideas connect with one 

another 
    

h. Prepare for further study in mathematics     
i. Understand the logical structure of mathematics     
j. Learn about the history and nature of mathematics     
k. Learn to explain ideas in mathematics effectively     
l. Learn how to apply mathematics in business and 

industry 
    

m. Learn to perform computations with speed and 
accuracy 

    

n. Prepare for standardized tests     
 
8. About how often do you plan to do each of the following in your mathematics instruction this coming 

semester?  (Darken one oval on each line.) 
 

   
 
 

Never

Rarely 
(e.g., a few 

times a 
year)

Sometimes 
(e.g., once 
or twice a 

month)

Often (e.g., 
once or 
twice a 
week)

All or 
almost all 

mathematics 
lessons

a. Introduce content through formal 
presentations 

     

b. Pose open-ended questions      
c. Engage the whole class in 

discussions 
     

d. Require students to explain their 
reasoning when giving an answer 

     

e. Ask students to explain concepts 
to one another 

     

f. Ask students to consider 
alternative methods for solutions 

     

g. Ask students to use multiple 
representations (e.g., numeric, 
graphic, geometric, etc.) 

     

h. Allow students to work at their 
own pace 

     

i. Help students see connections 
between mathematics and other 
disciplines 

     

j. Assign mathematics homework      
k. Read and comment on the 

reflections students have written, 
e.g., in their journals 

     

 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 



  144 

9. About how often do you plan for students in this mathematics class this coming semester to take part in 
the following types of activities?  (Darken one oval on each line.) 

 
   

 
 

Never

Rarely 
(e.g., a few 

times a 
year)

Sometimes 
(e.g., once 
or twice a 

month)

Often (e.g., 
once or 
twice a 
week)

All or 
almost all 

mathematics 
lessons

a. Listen and take notes during 
presentations by teacher 

     

b. Work in groups      
c. Read from a mathematics 

textbook in class 
     

d. Read other (non-textbook) 
mathematics-related materials in 
class 

     

e. Engage in mathematical activities 
using concrete materials 

     

f. Practice routine computations/ 
algorithms 

     

g. Review homework/worksheet 
assignments 

     

h. Follow specific instructions in an 
activity or investigation 

     

i. Design their own activity or 
investigation 

     

j. Use mathematical concepts to 
interpret and solve applied 
problems 

     

k. Answer textbook or worksheet 
questions 

     

l. Record, represent, and/or analyze 
data 

     

m. Write reflections (e.g., in a 
journal) 

     

n. Make formal presentations to the 
rest of the class 

     

o. Work on extended mathematics 
investigations or projects (a week 
or more in duration) 

     

p. Use calculators or computers for 
learning or practicing skills 

     

q. Use calculators or computers to 
develop conceptual 
understanding. 

     

r. Use calculators or computers as a 
tool (e.g., spreadsheets, data 
analysis) 

     

 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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10. About how often do you plan for students in this mathematics class this coming semester to use 
calculators/computers to:  (Darken one oval on each line) 

 
   

 
 

Never

Rarely 
(e.g., a few 

times a 
year)

Sometimes 
(e.g., once 
or twice a 

month)

Often (e.g., 
once or 
twice a 
week)

All or 
almost all 

mathematics 
lessons

a. Do drill and practice      
b. Demonstrate mathematics 

principles 
     

c. Play mathematics learning games      
d. Do simulations      
e. Collect data using sensors or 

probes 
     

f. Retrieve or exchange data      
g. Solve problems using simulations      
h. Take a test or quiz      

 
If completing in August – skip to Section E. 
 
11. Which best describes your use of textbooks/programs in this class?  (Darken one oval.) 
 

 Use one textbook or program all or most of the time 
 Use multiple textbooks/programs 

 
12. Please indicate the title, author, publisher, and publication year of the one textbook/program used most 

often by students in this class. 
 
 Title:  ________________________________________________________________ 
 
 First Author:  __________________________________________________________ 
 
 Publisher:  _____________________________________________________________ 
 
 Publication year:  __________  Edition:  ___________ 
 
B. Your Most Recent Mathematics Lesson in This Class 
 
Questions 13-15 refer to the last time you taught mathematics to this class.  Do not be concerned if this 
lesson was not typical of instruction I this class. 
 
13a. How many minutes were allocated to the most recent mathematics lesson?  _________ 
 Note:  Teachers in departmentalized and other non-self-contained settings should answer for the entire  
 length of the class period, even if there were interruptions. 
 
13b. Of these, how many minutes were spent on the following: 
 (The sum of the numbers in 1-6 below should equal your response in 28a.) 
 
 _____  1. Daily routines, interruptions, and other non-instructional activities 
 _____  2. Whole class lecture/discussions 
 _____  3. Individual students reading textbooks, completing worksheets, etc. 
 _____  4. Working with hands-on or manipulative materials 
 _____  5. Non-manipulative small group work 
 _____  6. Other 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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14. Which of the following activities took place during that mathematics lesson?  (Darken all that apply.) 
 

 Lecture  Students using calculator 
 Discussion  Students using computers 
 Students completing textbook/worksheet problems  Students using other technologies 
 Students doing hands-on/manipulative activities  Test or quiz 
 Students reading about mathematics  None of these activities took place 
 Students working in small groups   

 
15. Did that lesson take place on the most recent day you met with that class?    Yes   No 
 
 
E. Demographic Information 
 
16. Indicate your sex: 
 

 Male 
 Female 

 
17. Are you:  (Darken all that apply.) 
 

 American Indian or Alaskan Native 
 Asian 
 Black or African-American 
 Hispanic or Latino 
 Native Hawaiian or Other Pacific Islander 
 White 

 
18. In what year were you born?  _____ 
 
19. If you have an email address, please write it here:  _______________________________ 
 
20. When did you complete this questionnaire?  Date:  ______/ ______/ ______ 
          Month      Day     Year 
 
Please make a photocopy of this questionnaire and keep it in case the original is lost in the mail.  Please 
return the original to: 
 
Middle School Pre-Service Mathematics Teacher Study 2004 
Colleen M. Eddy 
One Bear Place #97314 
Waco, TX  76798 
 
 
THANK YOU! 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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APPENDIX C 
 

Teacher Interview Protocol 
 
 

Middle School Pre-Service Mathematics Teacher Study 2004 
Teacher Interview Protocol 

 
I appreciate your letting me observe your class.  I have some questions I’d like to ask you related to this 
lesson.  Would you mind if I taped the interview?  It will help me stay focused on our conversation and it 
will ensure that I have an accurate record of what we discussed. 
 
Preliminary 
 If applicable, ask: 
 What is the name/title of this course? 
 
 What class period is this? 
 
 If applicable, ask: 

Can I have a copy of the instructional materials you will use for this less? [Specify what you would 
like to have copies of, if necessary.] 

 
A. Learning Goals 
 

1. I’d like to know a bit more about the students in this class. 
 Tell me about the ability levels of students in this class. 
 
 Are there any students with special needs in this class? 
 Are there any students for whom English is not their first language? 
 Are there any students with learning disabilities? 
 
2. Is student absenteeism or mobility a problem for you in this class? 

 
3. Please help me understand where this lesson fits in the sequence of the unit you are working on.  

What have the students experienced prior to today’s lesson? 
 

4. What is the specific purpose of this lesson? 
 

5. How do you feel about how your planning for this lesson played out? 
 What do you think the students will gain from this lesson? 
 
6. What is the next step for this class in this unit? 

 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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B. Content/Topic 
 

7. What led you to teach the mathematics topic/concepts/skills in this lesson? 
 
 (Use the following probes, as needed, so you can assess the extent of importance of each of these 

influences:) 
 
 Is it included in the state/district curriculum/course of study?  Is it included in the NCTM 

Principles and Standards?  If yes, or previously implied:  How important was that in your decision 
to teach this topic? 

 
 Is it included in a state/district mathematics assessment?  What are the consequences if students 

don’t do well on the test? 
 If yes, or previously implied:  How important were these tests in your decision to teach this topic? 
 
 Is it included in an assigned textbook or program designated for this class? 
 If yes, or previously implied:  How important was that in your decision to teach this topic? 
 
 

C. Resources Used to Design the Lesson 
 

8. What resources did you use to plan this lesson? 
 (Be sure to get details on sources of materials and activities.) 
 (If teacher developed materials, SKIP to part D.) 
 
9. Were these resources/materials/activities designated for this class/course or did you choose to use 

them yourself? 
 
10. What do you like about these resources/materials/activities? 
 (Compared to what the district designated for the class/course, if applicable.) 
 What do you not like? 
 
11. a. If the lesson was based on one 

resource/material: 
11. b. If the lesson was based on more than one 

resource/material: 
 Did you plan this lesson essentially 

as it was organized in [name of 
resource/material] or did you modify 
it in important ways? 

 Did you plan this lesson essential as it was 
organized in any other of these 
resources/materials? 
If yes: 
Did you modify it in important ways? 

 
12. If modified: 
 Can you describe the modifications yo made and your reasons for making them? 

 
 
 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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D. The Pre-Service Teacher 
 

13. How do you feel about teaching this topic? 
 Do you enjoy it? 
 How well prepared do you feel to guide student learning of this content? 
 What opportunities have you had to learn about this particular content area? 
  (Probe for university and/or fieldwork experiences.) 
 
 Were they required or encouraged by a professor, clinical instructor, or other? 
 How helpful were they? 
 
14. How do you feel about teaching this pedagogy? 
 How comfortable do you feel using the instructional strategies involved in teaching this lesson? 
 What opportunities have you had to learn about using these strategies? 
  (Probe for university and/or fieldwork experiences.) 
  
 Were they required or encouraged by a professor, clinical instructor, or other? 
 How helpful were they? 

 
15. Have you taught this lesson before? 
 If yes:  How different is this lesson from how you have taught it previously? 
 
 Is there anything about this particular group of students that led you to plan this lesson this way? 
 
16. If applicable ask: 
 I noticed there was another adult in the classroom.  Who was that and what was his/her role? 
 

E.  Context 
 

17. Sometimes university requirements, schools, and districts make it easier for teachers to teach 
mathematics well, and sometimes they get in the way. 

 What about your teaching situation influenced your planning of this lesson? 
 
 PROBES: 

Did the facilities available equipment and supplies have any influence on your choice of this 
lesson or how you taught it? 

 Were there any problems in getting the materials you needed for this lesson? 
 
18. Sometimes other people in the university, school, and district can influence your planning of a 

lesson. 
 
 Other teachers in the school? 
 Baylor instructors? 
 
 Anyone else? 
 

Thank you for your time.  If I have any additional questions or need clarification, how and when is it best to 
contact you? 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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APPENDIX D 
 

Post Classroom Observation Interview 
 
 

Middle School Pre-Service Mathematics Teachers Study 2004 
Post-Classroom Observation Interview 

 
After you have expressed appreciation to the teacher for allowing you to observe the class, ask the 
following questions: 
 
1. Were there any ways in which the lesson was different from what you had planned? 
 
 
 
2. What did this lesson tell you about what your students are learning and still need to learn in 
mathematics? 
 
 

PROBE: How do you plan to further assess the students’ learning? 
 
 
 
3. What challenges have you faced in encouraging your students to be actively engaged in this mathematics 
class? 
 
 

PROBE: How have you approached these challenges? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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APPENDIX E 
 

Observation and Analytic Protocol 
 
 

Middle School Pre-Service Mathematics Teachers Study 2004 
Observation and Analytic Protocol 

 
Observation Date:  __________________  Time Start:  ______________  End:  _____________ 
 
School:  _____________________________  District:  _________________________________ 
 
Pre-Service Teacher:  ____________________________________________________________ 
 
PART ONE:  THE LESSON 
 
Section A.  Basic Descriptive Information 
 
 1. Teacher Gender: __  Male  __  Female 
 
  Teacher Ethnicity: __  American Indian or Alaskan Native 
   __  Asian 
   __  Hispanic or Latino 
   __  Black or African-American 
   __  Native Hawaiian or Other Pacific Islander 
   __  White 
 
 2. Subject Observed: __  Mathematics __ 
 
 3. Grade Level(s): _________ 
 
 4. Course Title (if applicable)  _________________________________________________ 
  
  Class Period (if applicable)  _________________________________________________ 
 
 5. Students: _____  Number of Males _____  Number of Females 
 

6. Did you collect copies of instructional materials? 
 
    Yes   No, explain: 
 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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Section B.  Purpose of the Lesson: 
In this section, you are asked to indicate how lesson time was spent and to provide the teachers’ stated 
purpose for the lesson. 
 
1. According to the teacher, the purpose of this lessons was: 
 
 
 
 
 
2. Based on time spent, the focus of this less is best described as:  (Check one.) 

 
 Almost entirely working on the development of algorithms/facts/vocabulary 
 Mostly working on the development of algorithms/facts/vocabulary, but working on some 

mathematics/science concepts 
 About equally working on algorithms/facts/vocabulary and working on mathematics/science 

concepts 
 Mostly working on mathematics/science concepts, but working on some 

algorithms/facts/vocabulary 
 Almost entirely working on mathematics/science concepts 

 
 
Section C.  Lesson Ratings 
In this part of the form, you are asked to rate each of a number of key indicators in four different categories, 
from 1 (not at all) to 5 (to a great extent).  You may list any additional indicators you consider important in 
capturing the essence of this lesson and rate these as well.  Use you “Ratings of Key Indicator” to inform 
your “Synthesis Ratings”.  It is important to indicate in “Supporting Evidence for Synthesis Ratings” what 
factors were most influential in determining your synthesis ratings and to give specific examples and/or 
quotes to illustrate those factors. 
 
Note that any one lesson is not likely to provide evidence for every single indicator; use 6, “Don’t know” 
when there is not enough evidence for you to make a judgment.  Use 7, “N/A” (Not Applicable) when you 
consider the indicator inappropriate given the purpose and context of the lesson.  This section also includes 
ratings of the likely impact of instruction and a capsule rating of the quality of the lesson. 
 
 
I. Design 
 
 A. Ratings of Key Indicators 
 

  Not 
at 
all 

   To a 
great 
extent 

Don’t 
know 

N/A 

1. The design of the lesson incorporated tasks, 
roles, and interactions consistent with 
investigative mathematics. 1 2 3 4 5 6 7 

2. The design of the lesson reflected careful 
planning and organization 1 2 3 4 5 6* 7* 

3. The instructional strategies and activities 
used in this lesson reflected attention to 
students’ experience, preparedness, prior 
knowledge, and/or learning styles. 1 2 3 4 5 6 7 

 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 

http://www.horizon-research.com/instruments 
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4. The resources available in this lesson 
contributed to accomplishing the purposes of 
the instruction. 1 2 3 4 5 6 7 

5. The instructional strategies and activities 
reflected attention to issues of access, equity, 
and diversity for students (e.g., cooperative 
learning, language-appropriate 
strategies/materials. 1 2 3 4 5 6* 7* 

6. The design of the lesson encouraged a 
collaborative approach to learning among the 
students. 1 2 3 4 5 6 7 

7. Adequate time and structure were provided 
for “sense-making.” 1 2 3 4 5 6* 7* 

8. Adequate time and structure were provided 
for wrap-up. 1 2 3 4 5 6 7 

9. ___________________________________ 1 2 3 4 5   
 

*We anticipate that these indicators should be rated 1-5 for nearly all lessons.  If you rated any of 
these indicators 6 or 7, please provide an explanation in your supporting evidence below. 

 
 B. Synthesis Rating 
 
   

1 2 3 4 5 
Design of the lesson 
not at all reflective 
of best practice in 
mathematics/science 
education 

   Design of the lesson 
extremely reflective 
of best practice in 
mathematics/science 
education 

 
C. Supporting Evidence for Synthesis Rating 

Provide a brief description of the nature and quality of this component of the lesson, the rationale 
for your synthesis rating, and the evidence to support that rating. 

 
II. Implementation 
 
 A. Ratings of  
 

  Not 
at 
all 

   To a 
great 
extent 

Don’t 
know 

N/A 

1. The instructional strategies were consistent 
with investigative mathematics. 1 2 3 4 5 6 7 

2. The teacher appeared confident in his/her 
ability to teach mathematics. 1 2 3 4 5 6 7 

3. The teacher’s classroom management 
style/strategies enhanced the quality of the 
lesson 1 2 3 4 5 6* 7* 

4. The pace of the lesson was appropriate for 
the developmental levels/needs of the 
students and the purposes of the lesson. 1 2 3 4 5 6* 7* 

5. The teacher was able to “read” the students’ 
level of understanding and adjusted 
instruction accordingly. 1 2 3 4 5 6 7 

Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
http://www.horizon-research.com/instruments 
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 6. The teacher’s questioning strategies were 
likely to enhance the development of student 
conceptual understanding/problem solving 
(e.g., emphasized higher order questions, 
appropriately used “wait time,” identified 
prior conceptions and misconceptions). 1 2 3 4 5 6 7 

 7. ____________________________________ 1 2 3 4 5   
 
  *We anticipate that these indicators should be rated 1-5 for nearly all lessons.  If you rated any of 
these indicators 6 or 7, please provide an explanation in your supporting evidence below. 
 
 B. Synthesis Rating 
 
   

1 2 3 4 5 
Implementation of 
the lesson not at all 
reflective of best 
practice in 
mathematics/science 
education 

   Implementation of 
the lesson extremely 
reflective of best 
practice in 
mathematics/science 
education 

 
C. Supporting Evidence for Synthesis Rating 

Provide a brief description of the nature and quality of this component of the lesson, the rationale 
for your synthesis rating, and the evidence to support that rating.  (If available, be sure to include 
examples/quotes to illustrate ratings of teacher questioning (A6).) 

 
 
III. Mathematics Content 
 
 A. Ratings of Key Indicators 
 

   Not 
at 
all    

To a 
great 
extent

Don’t 
know N/A

 1. The mathematics content was significant 
and worthwhile. 1 2 3 4 5 6* 7* 

 2. The mathematics content was appropriate 
for the developmental levels of the students 
in this class. 1 2 3 4 5 6* 7* 

 3. Teacher-provided content information was 
accurate. 1 2 3 4 5 6 7 

 4. Students were intellectually engaged with 
important ideas relevant to the focus of the 
lesson. 1 2 3 4 5 6* 7* 

 5. The teacher displayed an understanding of 
mathematics/science concepts (e.g., in 
his/her dialogue with students). 1 2 3 4 5 6 7 

 6. Mathematics/science was portrayed as a 
dynamic body of knowledge continually 
enriched by conjecture, investigation 
analysis, and/or proof/justification. 1 2 3 4 5 6 7 

 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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 7. Elements of mathematical/science 
abstraction (e.g., symbolic representations, 
theory building) were included when it was 
important to do so. 1 2 3 4 5 6 7 

 8. Appropriate connections were made to other 
areas of mathematics, to other disciplines, 
and/or to real-world contexts. 1 2 3 4 5 6 7 

 9. The degree of “sense-making” of 
mathematics content within this lesson was 
appropriate for the developmental 
levels/needs of the students and the 
purposes of the lesson. 1 2 3 4 5 6* 7* 

 10. ___________________________________ 1 2 3 4 5   
 

*We anticipate that these indicators should be rated 1-5 for nearly all lessons.  If you rated any of 
these indicators 6 or 7, please provide an explanation in your supporting evidence below. 

 
 B. Synthesis Rating 
 
   

1 2 3 4 5 
Mathematics/science 
content of lesson not 
at all reflective of 
best practice in 
mathematics/science 
education 

   Mathematics/science 
content of lesson 
extremely reflective 
of best practice in 
mathematics/science 
education 

 
C. Supporting Evidence for Synthesis Rating 

Provide a brief description of the nature and quality of this component of the lesson, the rationale 
for your synthesis rating, and the evidence to support that rating.  (If available, be sure to include 
examples/quotes to illustrate ratings of teacher questioning (A1, A2, A3), intellectual engagement 
(A4), and nature of “sense-making” (A9).) 

 
 
IV. Classroom Culture 
 
 A. Ratings of Key Indicators 
 

   Not 
at 
all    

To a 
great 
extent

Don’t 
know N/A

 1. Active participation of all was encouraged 
and valued 1 2 3 4 5 6* 7* 

 2. There was a climate of respect for students’ 
ideas, questions, and contributions. 1 2 3 4 5 6* 7* 

 3. Interactions reflected collegial working 
relationships among students (e.g., students 
worked together, talked with each other 
about the lesson). 1 2 3 4 5 6 7 

 4. Interactions reflected collaborative working 
relationships between teacher and students. 1 2 3 4 5 6* 7* 

 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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5. The climate of the lesson encouraged 
students to generate ideas, questions, 
conjectures, and/or propositions. 1 2 3 4 5 6 7 

 6. Intellectual rigor, constructive criticism, and 
the challenging of ideas were evident 1 2 3 4 5 6* 7* 

 7. ___________________________________ 1 2 3 4 5   
 

*We anticipate that these indicators should be rated 1-5 for nearly all lessons.  If you rated any of 
these indicators 6 or 7, please provide an explanation in your supporting evidence below. 

 
 B. Synthesis Rating 
 
   

1 2 3 4 5 
Classroom culture 
interfered with 
student learning 

   Classroom culture 
facilitated the 
learning of all 
students 

 
C. Supporting Evidence for Synthesis Rating 

Provide a brief description of the nature and quality of this component of the lesson, the rationale 
for your synthesis rating, and the evidence to support that rating.  (If available, be sure to include 
examples/quotes to illustrate ratings of active participation (A1), climate of respect (A2), and 
intellectual rigor (A6).  While direct evidence that reflects particular sensitivity or insensitivity 
toward student diversity is not often observed, we would like you to document any examples you 
do see.) 

 
Section D.  Lesson Arrangements and Activities 
 
In question 1 of this section, please divide the total duration of the lesson into instructional and non-
instructional time.  In question 2, make your estimates based only on the instructional time of the lesson. 
 
1. Approximately how many minutes during the lesson were spent: 
 
 a. On instructional activities?      _____  minutes 
 b. On housekeeping unrelated to the lesson/interruptions/other 
  non-instructional activities?     _____  minutes 
 

Describe: 
 
 

 
c. Check here if the lesson included a major interruption (e.g., fire drill, assembly, shortened class 

period).   
 

2. Considering only the instructional time of the lesson (listed in 1a above), approximately what percent 
of this time was spent in each of the following arrangements? 

 
 a. Whole class _____ % 
 b. Pairs/small groups _____ % 
 c. Individuals _____ % 
                    ____________ 
       100% 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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Section E.  Overall Ratings of the Lesson 
 
1. Likely Impact of Instruction on Students’ Understanding of Mathematics/Science 
 

While the impact of a single lesson may well be limited in scope, it is important to judge whether the 
lesson is likely to help move students in the desired direction.  For this series of ratings, consider all 
available information (i.e., your previous ratings of design, implementation, content, and classroom 
culture, and the interview with the teacher) as you assess the likely impact of this lesson.  Elaborate on 
ratings with comments in the space provided. 
 
Select the response that best describes your overall assessment of the likely effect of this lesson in each 
of the following areas. 

 
  Negative 

effect 
Missed or 

neutral effect 
Positive 
effect 

Don’t 
know N/A

a. Students’ understanding of 
mathematics/science as a dynamic 
body of knowledge generated and 
enriched by investigation.        

b. Students’ understanding of important 
mathematics concepts.        

c. Students’ capacity to carry out their 
own inquiries.        

d. Students’ ability to apply or generalize 
skills and concepts to other areas of 
mathematics, other disciplines, and/or 
real-life situations.        

e. Students’ self-confidence in doing 
mathematics.        

f. Students’ interest in and/or 
appreciation for the discipline.        

 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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2. Capsule Rating of the Quality of the Lesson 
 
 In this final rating of the lesson, consider all available information about the lesson, its context and the 
teacher’s purpose, and your own judgment of the relative importance of the ratings you have made.  Select 
the capsule description that best characterizes the lesson you observed.  Keep in mind that this rating is not 
intended to be an average of all the previous ratings, but should encapsulate your overall assessment of the 
quality and likely impact of the lesson. 
 

 Level 1:  Ineffective Instruction 
There is little or no evidence of student thinking or engagement with important ideas of 
mathematics/science.  Instruction is highly unlikely to enhance students’ understanding of the 
discipline or to develop their capacity to successfully “do” mathematics.  Lesson was 
characterized by either (select one below) 

 ○ Passive “Learning” 
Instruction is pedantic and uninspiring.  Students are passive recipients of information from 
the teacher or textbook; material is presented in a way that is in accessible to many of the 
students. 

 ○ Activity for Activity’s Sake 
Students are involved in hands-on activities or other individual or group work, but it appers to 
be activity for activity’s sake.  Lesson lacks a clear sense of purpose and/or a clear link to 
conceptual development. 

 
 Level 2:  Elements of Effective Instruction 

Instruction contains some elements of effective practice, but there are serious problems in the 
design, implementation, content, and/or appropriateness for many students in the class.  For 
example, the content may lack importance and/or appropriateness; instruction may not 
successfully address the difficulties that many students are experiencing, etc.  Overall, the lesson 
is very limited in its likelihood to enhance students’ understanding of the discipline or to develop 
their capacity to successfully “do” mathematics. 

 
 Level 3:  Elements of Effective Instruction 

 ○  Low 3     ○  Solid 3     ○  High 3 
Instruction is purposeful and characterized by quite a few elements of effective practice.  Students 
are, at times, engaged in meaningful work, but there are weaknesses, ranging from substantial to 
fairly minor, in the design, implementation, or content of instruction.  For example, the teacher 
may short-circuit a planned exploration by telling students what they “should have found’; 
instruction may not adequately address the needs of a number of students; or the classroom culture 
may limit the accessibility or effectiveness of the lesson.  Overall, the lesson is somewhat limited 
in its likelihood to enhance students’ understanding of the discipline or to develop their capacity to 
successfully “do” mathematics. 
 

 Level 4:  Accomplished, Effective Instruction 
Instruction is purposeful and engaging for most students.  Students actively participate in 
meaningful work (e.g., investigations, teacher presentations, discussions with each other or the 
teacher, reading).  The lesson is well-designed and the teacher implements it well, but adaptation 
of content or pedagogy in response to student needs and interests is limited.  Instruction is quite 
likely to enhance most students’ understanding of the discipline and to develop their capacity to 
successfully “do” mathematics. 
 
 
 
 
 
 

Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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 Level 5:  Exemplary Instruction 
Instruction is purposeful and all students are highly engaged most or all of the time in meaningful 
work (e.g., investigation, teacher presentations, discussions with each other or the teacher, 
reading).  The lesson is well-designed and artfully implemented, with flexibility and 
responsiveness to students’ needs and interests.  Instruction is highly likely to enhance most 
students’ understanding of the discipline and to develop their capacity to successfully “do” 
mathematics. 
 
 
 

Section F. Descriptive Rationale 
 

1. Narrative 
 
In 1-2 pages, describe what happened in this lesson, including enough rich detail that readers have a 
sense of having been there.  Include: 

 
• Where this lesson fit in with the overall unit. 
• The focus of this lesson (e.g., the extent to which it was review/practice versus addressing new 

material, the extent to which it addressed algorithms/vocabulary versus mathematics concepts). 
• Instructional materials used, if any. 
• A synopsis of the structure/flow of the lesson. 
• Nature and quality of lesson activities, including lecture, class discussion, problem-

solving/investigation, seatwork. 
• Roles of the teacher and students in the intellectual work of the lesson (e.g., providing problems or 

questions, proposing conjectures or hypotheses, developing/applying strategies or procedures, and 
drawing, challenging, or verifying conclusions). 

• Roles of any other adults in the classroom, e.g., teacher’s aide: and 
• The reasoning behind your capsule rating, highlighting the likely impact on students’ 

understanding of mathematics. 
 

This description should stand on its own.  Do not be concerned if you repeat information you have 
already provided elsewhere, e.g., in your supporting evidence for your synthesis ratings (e.g., 
implementation). 

 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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2. Lesson Features 
 
Indicate which of the following features were included in this lesson, however briefly.  The if NOT 
already described in the descriptive rationale, provide a brief description of the applicable features in 
this lesson. 
 
 

  Check 
all that 
apply 

 

Describe, if NOT in descriptive rationale 

a. High quality “traditional” 
instruction, e.g., lecture   

b. High quality “reform” 
instruction, e.g., 
investigation 

 
 

c. Teacher/students using 
manipulatives   

d. Teacher/students using 
calculators/computers   

e. Teacher/students using other 
scientific equipment   

f. Teacher/students using other 
audio-visual resources   

g. Students playing a game   

h. Students completing 
labnotes/journals/worksheets 
or answering textbook 
questions/exercises 

 

 

i. Review/practice to prepare 
students for an externally 
mandated test 

 
 

j. More than incidental 
reference/connection to 
other disciplines 

 
 

 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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PART TWO:  INFLUENCES ON THE SELECTION OF TOPICS/INSTRUCTIONAL 
MATERIALS/PEDAGOGY USED IN PLANNING THIS LESSON 
 
Section A.  Areas of Influence 
Lessons are designed and selected for a variety of reasons, some of which are under the control of the 
teacher and some of which are not.  In Part Two of the protocol, researchers should draw upon the teacher 
interview in considering how each of a number of factors influenced the selection of topics/instructional 
material/pedagogy in planning for this lesson. 
 
1. Policy and Support Infrastructure 
 
 a. Curriculum and Assessment Policies 
 

i. When talking about why s/he chose the mathematics/science topics/concepts/skills included in 
this lesson, the teacher spontaneously mentioned (Check all that apply). 

 
 They are included in the curriculum/textbook/test; s/he is expected/required to teach 

them. 
 They have always been taught in this grade/course. 
 They are important for kids to learn. 
 The students need knowledge of/exposure to these topics/concepts/skills for future units 

in this class/course. 
 The students need knowledge of/exposure to these topics/concepts/skills for future 

classes/courses. 
 

In the interview, the teacher was explicitly asked about state and district curriculum and 
assessments.  Please summarize the information the teacher provided about each of the following, 
including quotes when appropriate, being sure to note particular influences on the selection of 
topics, instructional materials, and/or pedagogy for this lesson.  Then rate the extent of influence 
of each. 

 
  ii. State and district curriculum standards/frameworks 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
  iii. State and district mathematics test/accountability systems/rewards and sanctions 

Describe: 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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  iv. Textbook/program designated for this class 
Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
b. Support Infrastructure 

 
In the interview, the teacher was asked about the professional development opportunities provided 
or encouraged by the district, as well as the influences of the principal, parents/community, school 
board, and other teachers in the school.  Please summarize the information the teacher provided 
about each of the following, including quotes when appropriate, being sure to note particular 
influences on the selection of topics, instructional materials, and/or pedagogy for this lesson. Then 
rate the extent of influence of each. 

 
  i. Pre-Service Teacher university and/or fieldwork experiences 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
  ii. Professor 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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  iii. Clinical Instructor 
Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
  iv. other 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
  v. Pre-Service Teacher collegiality 

Describe: 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent ○  Not Applicable 

 
 c. Other Elements of the Policy and Support Infrastructure 
 

In the interview, the teacher may have mentioned other aspects of the policy environment and 
support infrastructure.  For each of the following that were mentioned, please summarize the 
information the teacher provided, including quote when appropriate, being sure to note particular 
influences on the selection of topics, instructional materials, and pedagogy for this lesson.  Then, 
rate the extent of the influence of each. 

 
  i. National standards document      Not mentioned 

Describe: 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent  

 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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ii. School/district tracing/course assignment policies, including multi-age grouping and/or 
students remaining with the same teacher for multiple years      Not mentioned 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent  

 
  iii. State and/or district tests of subjects other than the one observed      Not mentioned 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent  

 
  iv. School/district scheduling policies, including class length/block scheduling   Not mentioned 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent  

 
  v. Pre-Service Teacher evaluation system      Not mentioned 

Describe: 
 
 
 
 
 
 
Rate the extent to which this aspect influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 
○  Not at all ○  Somewhat ○  To a great extent  

 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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2. The Physical Environment 
 
 We are defining the physical environment as including: 
 

• Size and “feel” of the room, including what’s on the walls; 
• State of repair of classroom facilities; 
• Appropriateness and flexibility of furniture; 
• Availability of running water, electrical outlets, storage space; and 
• Availability of equipment and supplies (including calculators and computers) 

 
a. Describe the physical environment of this classroom. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. Did the physical environment constrain the design and/or implementation of this lesson? 
 (Circle one) 
 
 Yes  No Don’t Know 
 If yes, explain: 
 
 
 
 
 
 
 
 
 

Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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3. Instructional Materials 
 

a. Which best describes the source of the instructional materials upon which this lesson was 
based?  (Check One) 

 
○ Materials designated for this class/course, from a commercially published 

textbook/program 
○ Materials designated for this class/course, developed by district, school, or other non-

commercial source 
○ Materials selected or adapted by the teacher, from a commercially published 

textbook/program 
○ Materials selected or adapted by the teacher, from a non-commercial source 
○ Materials developed by the teacher  

 
b. Describe the textbook/program/instructional materials, including publisher, title, date, and 

pages if applicable.  If the teacher made modifications to the instructional materials for this 
lesson, describe the modifications, why the teacher made these modifications, and the impact 
of the modifications on the quality of the lesson design. 

 
3. Student Characteristics 

 
  a. Number of students: 
 

i. Total in class:  __________ 
ii. For whom English is not their first language:  _________ 
iii. With learning disabilities:  __________ 
iv. With other special needs:  __________ 

 
b. Describe the ability level of students in this class compared to the student population in the 

school.  (Check one). 
 

○ Represent the lower range of ability levels 
○ Represent the middle range of ability levels 
○ Represent the higher range of ability levels 
○ Represent a broad range of ability levels 

 
c. Teachers may consciously or unconsciously base their decisions on their perceptions of the 

characteristics of a particular group of students.  Describe how the characteristics of the 
students in this class may have influenced the selection of topics/instructional 
materials/pedagogy for this lesson. 

 
 In this category, we include such factors as: 

• Cognitive abilities • Student attitudes 
towards science and 
mathematics 

• Student 
absenteeism/mobility 

• Learning styles • Perceptions of utility 
of content 

• Influence of parents 

• Prior knowledge • Goals and aspirations • Influence of peer 
culture 

• Prior school 
experience 

• Facility with class 
routines 

 

• Fluency with English   
 

Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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5. The Teacher 
 

a. In most situations, teachers have considerable latitude in making instructional decisions, and their 
decisions are often influenced by such factors as the teacher’s: 

 
• Knowledge of/attitudes toward/beliefs about the subject matter; 
• Knowledge of/attitudes toward/beliefs about students as learners in general; 
• Knowledge of/attitudes toward/beliefs about pedagogy; 
• Pedagogical content knowledge/expertise, and 
• Choices about professional development, conferences, networks. 

 
Describe how the teacher’s background knowledge, skills, and attitudes may have affected the 
selection of topics/instructional materials/pedagogy for this lesson. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. If you think this lesson was very different from what is typical of this teacher’s instruction in the 
class, check here  and explain the likely differences and the evidence you have for them. 
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Section B. Why This Lesson? 
In the previous section you considered separately how each of a number of factors (curriculum and 
assessment policies, supportive infrastructure, physical environment, instructional materials, student 
characteristics, teacher) may have influenced the selection of topics/instructional materials/pedagogy for 
this lesson.  In this section, we would like you to consider how these various influences interacted, and 
highlight those which were most salient in determining why this lesson was taught and how it was 
designed.  (Do not consider how well the design actually matched the students’ needs, how well it was 
implemented, or your own judgment of the teacher’s knowledge and skills.  Rather, try to put yourself in 
the teacher’s head—what s/he was thinking when planning this lesson.  It would be appropriate to say “The 
teacher perceived himself as highly knowledgeable about . . .” or “The teacher indicated that the students 
are understood . . .” even if you have reason to believe that the teacher’s perceptions are inaccurate.) 
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PART THREE:  PUTTING IT ALL TOGETHER 
 
 
You have now had the opportunity to observe a lesson and also to find out what the teacher was thinking 
when s/he designed it.  In this section, we ask you to “put it all together,” highlighting “the story” of this 
lesson and providing a tag line that together communicate to us the narrative account that you would write 
about this lesson. We also ask you to assess the overall quality of the lesson, provide any additional 
information you would like to share about this lesson, and let us know if you think this lesson would make 
an interesting vignette. 
 
1. The Story of this Lesson 
 Summarize why this lesson was taught, why it looked the way it did, and how well it worked. 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Tag Line 
 Write a phrase or brief sentence that captures the essence of the story of this lesson. 
 
 
 
3. Overall assessment of the qualify of the lesson in layperson’s terms: 
 
 _____ Bad 
 _____ Fair 
 _____ Good 
 _____ Very Good 
 
4. Additional Information 

Use this space to write anything else you would like to say about this lesson, e.g., to suggest specific 
issues that may or may not be central to the story of this lesson, but illustrate a dilemma or issue 
particularly well. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Horizon Research, Inc.  (2005).  Instruments.  Retrieved January 30, 2005, from 
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APPENDIX F 
 

Letter of Consent 
 
 
August 15, 2004 
 
To Participant in Pre-Service Mathematics Teachers Study 2004 
 

Informed Consent to participate in Teaching Styles as Affected by the Essential Components of 
Teacher Preparation of Middle School Pre-Service Mathematics Teachers Study 2004 

 
 You are invited to participate in a study of middle school pre-service mathematics teachers 
preferred teaching styles.  My name is Colleen M. Eddy and I am a part-time mathematics education 
instructor at Baylor University as well as a graduate student at Baylor University in the Department of 
Curriculum and Instruction, in Mathematics Education.  The purpose of this pilot study is to determine if 
and what correlation exists between teaching styles and the components of the teacher preparation program 
in mathematics by middle school pre-service teachers at the beginning of their teaching associate year. The 
study will begin August 15, 2004 and end December 31, 2004. 
 
There are no physical, psychological, and/or sociological risks involved.  All data collected will be 
completely confidential and anonymously coded to insure privacy pre-service teachers.  All data will be 
disposed of upon completion of the study.  Names of participants will remain confidential and will not be 
cited in the study. 
 
The following outlines the various components you are asked to participate in within the study: 

• Between August 15 and 25 complete demographic and beliefs surveys. 
•  Be observed teaching mathematics twice during September 1, 2004 to December 31, 2004.  This 

includes a pre-interview related to the lesson.  The lesson will be of your choosing and scheduling 
with the researcher. 

• Complete a final survey and belief instrument by December 31, 2004. 
 
Since none of these require additional advance preparation on your part, your total time commitment 

should not exceed 3 hours.  The interviews and observation will be audio and/or video taped for 
transcription purposes. The tapes will be kept secure in my office where no one will have access to them 
other than me. 
 If you have any questions or concerns, please feel free to contact me at 254-857-3790 or 
Colleen_Eddy@baylor.edu. Inquiries regarding the nature of the research, your rights as a subject or any 
other aspect of your participation can be directed to Baylor’s University Committee for Protection of 
Human Subjects Research through the chairman Dr. Ken Wilkins, Associate dean, Graduate School, P.O. 
Box 97304, Waco, TX 76798, with phone number 254-710-3582. 
 
Thank you for your participation in this study.  Your time, expertise, and dedication are greatly appreciated. 
 
Your signature below constitutes your consent and willingness to participate in this study.  Non-
participation involves no penalty and may withdraw from the study at any time without penalty.  Other 
inquires or questions can be directed to Colleen Eddy at Baylor University, One Bear Place #97314, Waco 
TX 76798 or 254-857-3790 or Colleen_Eddy@baylor.edu. 
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I have read and understand this form and am aware of my rights as a participant, and have agreed to 
participate in the study based on the information provided. A copy of the signed form will be provided to 
the participant. 
 
____________________________________     ___________________________ 
Name (signature)       (Date) 
 
 
_______________________________________________  ___________________________ 
Signature of Investigator, Colleen M. Eddy    Date 
Trena Wilkerson, Ph. D., Supervising Professor 
Phone number 254-710-6162 or Trena_Wilkerson@baylor.edu 
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APPENDIX G 
 

Coding Chart for Data 
 
 

  Fall Interviews  *Debi, Amy, 
Julie 

  Fall Observations  *Debi, Amy, 
Julie 

  Spring Interviews  *Debi, Amy, 
Julie, Linda 

 

 
 
Impact of 
Mathematics 
Courses 

 Spring Observations  *Debi, Amy, 
Julie, Linda 

      
  Fall Interviews  *Debi, Amy, 

Julie 
  Fall Observations  *Debi, Amy, 

Julie 
  Spring Interviews  Debi, Amy, 

Julie, Linda 
 

 
 
Impact of 
Mathematics 
Pedagogy 
Courses 

 Spring Observations  *Debi, Amy, 
Julie, Linda 

      
  Fall Interviews  *Debi, Amy, 

Julie 
  Fall Observations  *Debi, Amy, 

Julie 
  Spring Interviews  *Debi, Amy, 

Julie, Linda 
 

 
 
Impact of Field 
Experience 
Courses 

 Spring Observations  *Debi, Amy, 
Julie, Linda 

      
  Fall Interviews  *Debi, Amy, 

Julie 
  Fall Observations  *Debi, Amy, 

Julie 
  Spring Interviews  *Debi, Amy, 

Julie, *Linda 
 

 
 
 
Teaching 
Strategies 

 Spring Observations  *Debi, Amy, 
Julie, *Linda 

      
  Debi   
  Amy   
  Julie   

 
 
 
 
 
 
 
 
 
 
The purpose of 
the study was to 
investigate how 
mathematics 
knowledge, 
mathematics 
pedagogy, and 
knowledge of 
students’ 
understanding in 
mathematics 
impact middle 
grades preservice 
mathematics 
teachers’ lesson 
planning in 
mathematics and 
choice of teaching 
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