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    ABSTRACT 

 The purpose of this study was to examine instructor-

student interactions in the College Algebra classroom for 

gender bias. Three measuring instruments were constructed 

to answer five research questions. These instruments 

included a Researcher Observation Code Sheet, an Instructor 

Questionnaire, and a Student Questionnaire. One of the 

research questions required triangulation of all three 

perspectives for the interactions.  

 Participants included four mathematics instructors, 54 

female students and 45 male students. Eighty-one students 

filled out the Student Questionnaire. The researcher coded 

764 interactions.  

 Findings showed most interactions involved instructors 

posing open questions to the class. Students mostly called 

out answers. Lower-level questions were asked the most by 

instructors.    

 Male and female students responded almost equally to 

male and female instructor’s questions. Male students 

received more positive responses from female instructors 

and females received more negative responses from male 

instructors. More students with male instructors were 

silent in class. Female students interacted more in male 
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taught classes and female students communicated more via 

questions/comments in female-taught classes.  

 Students perceived instructors called on them by name, 

pointing, or eye contact. Although male students thought 

they had more interactions than females, male students in 

male-taught classes thought females had more interactions 

with instructors. Female instructors tended to ignore 

students more than male instructors. More male students 

thought they were ignored than females. Female students 

thought instructors responded to them more positively than 

male students did. Students also thought that male and 

female students interacted with questions/comments equally 

regardless of instructor sex. Furthermore, students 

reported that instructor sex did not matter.  

 Instructors reported their interactions with students 

as equitable, they knew all or most of the students’ names, 

and treated both sexes equally when responding to them. 

Male instructors thought female students participated more, 

whereas female instructors thought males did. Most 

instructors classified their classroom climate as warm, 

friendly, or laid back.  

 Triangulation of the three different perceptions 

showed that in most instances, instructor-student 
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interactions were not perceived the same. However, all 

three were in agreement on classroom climate.  
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CHAPTER 1: INTRODUCTION 

 According to the National Science Foundation (1999), 

females continue to be underrepresented in science, 

mathematics, and engineering occupations (24% female, 76% 

male). This lack of females in mathematics and science 

becomes more acute when compared to their fraction of the 

total population in the United States (51%) (Kennedy, 

2000).   

The low number of females in mathematics and 

mathematics-related careers is an important problem that 

needs to be addressed for several reasons.  First, by 2012, 

our country will need approximately 13 million workers in 

the mathematics and science fields (Marsden, 2006).  To 

meet this demand, many more people (females included) will 

need to become mathematicians and scientists (ERIC 

Development Team, 2002).  Mathematicians and scientists 

play an important role in discovery and innovations that 

are paramount to the survival of our planet.  

 Second, in order for the United States to remain a 

world leader, we need to use more than male talent in the 

global technology.  Females are untapped resources that 

will help lead our technological economy into the future.  
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 Third, there is a hierarchy of disciplines with 

mathematics and science at the top and the social sciences 

at the bottom (Ayalon, 2003).  This hierarchy mirrors 

salary, meaning the hard sciences (mathematics, physics, 

engineering) are a better choice in the labor market as 

they generally pay more than the soft sciences do (history, 

sociology, anthropology, political science).  Technology 

and science are considered more valuable in our current 

economy. Lack of female participation in these fields 

disadvantages them economically (Ayalon, 2003).  

 Since careers in mathematics and science generally 

require college, in order to examine why so few females 

work in these fields, education at the post-secondary level 

should be addressed.  Not only are there more females in 

the general population of the United States, there are also 

more female students in post-secondary education (Baker & 

Velez, 1996; Bradley, 2000).  Based on the former two 

statements, one would assume that the number of females 

majoring in mathematics and science are also higher than 

their male counterparts.  This, however, is not the case.  

 Back in 1978, females made up only 37% of the student 

population, in college, and 29% of the engineering majors 

were female (Marsden, 2006).  Today, 50% of the student 
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population is female, yet only 30% of the science and 

engineering majors are female (Marsden, 2006). The 

percentage of females in this area has not grown much in 

the last twenty-plus years.   

 In the school year 2005-2006, females were 

overrepresented in disciplines such as art, psychology, 

history, anthropology and environmental studies (Marsden, 

2006).  However, females were underrepresented in the 

physical sciences including mathematics, physics, and 

engineering.  Although 42% of females are science majors, 

only 32% of them major in areas other than biology, 

biochemistry and biophysics. In the school year 2004-2005, 

28.5% of female students earned a doctoral degree in 

mathematics and statistics and 18.7% earned a doctoral 

degree in engineering (NCES, 2007).  Not only are females 

underrepresented in the physical sciences but also in the 

mathematics-heavy social sciences such as economics.  Only 

26% of females major in this discipline (Marsden, 2006).   

 Why are there so few females in mathematics and 

mathematics-related careers?  According to former Harvard 

President Dr. Lawrence Summers, the reason that there are 

fewer females in mathematics and mathematics-related 

careers is due to “innate” differences between males and 
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females. In other words, genetic differences between the 

sexes may explain the underrepresentation of females in 

these fields. Summers questioned how much of a role 

discrimination or socialization play a part here. To add 

insult to injury, his comments were made during an event 

that was co-sponsored by the Alfred P. Sloan Foundation and 

the National Bureau of Economic Research, entitled 

“Diversifying the Science and Engineering Workforce: Women, 

Underrepresented Minorities, and their Science and 

Engineering Careers in Massachusetts” (Ramachandran, 2005).  

 Many scholars in the academic community refuted the 

former Harvard President’s statements. One in particular 

was the American Association of University Instructor’s 

Committee on Women in the Academic Profession. They cited a 

2002 report by the National Science Foundation as well as 

the work of other prominent researchers. The 2002 National 

Science Foundation report sites many reasons why females 

and minorities are underrepresented in the areas of 

mathematics and science. These include possible gender bias 

in the classroom, lack of female role models, socialization 

of females with respect to family responsibilities, etc.  

So, why are females underrepresented in mathematics 

and mathematics-related careers? This is a complex question 
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and it is not possible to pinpoint simply one or two 

reasons to answer it.  This research will focus on the 

social aspects only. Possible biological explanations, if 

any, are beyond the scope of this research.   

Many different factors play a role in a female’s 

decision on whether or not to choose this type of career.  

Various reasons may include gender role socialization from 

parents, peers, the media, and religion.  Other reasons 

include gender bias in the social institution of education.  

 Parents play an important role in their children’s 

lives.  They socialize children by toy choice, clothing and 

activities. Males are socialized to be active, tough, and 

competitive, whereas females are socialized to be passive, 

intuitive, and cooperative (Peterson, 1995). Some families 

discourage their daughters from mathematics and science 

careers due to lack of self-confidence on the part of the 

parents (Eccles & Blumenfeld, 1989). Many females continue 

to be socialized by their families into traditional female 

occupations, also known as pink collar careers, which 

include administrative assistant, nurse, teacher, social 

worker, etc. Females are taught from an early age, that 

mathematics is a masculine field and they are not welcome 

(AAUW, 1992).   
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 Stereotypes also play an important role in 

perpetuating the notion that only males have a natural 

ability in mathematics and science.  There is a Draconian 

dichotomy accepted between femininity and the hard sciences 

(Kennedy, 2000).  Females are considered personal but 

science is impersonal.  Females are thought to be 

subjective yet science is objective.  Females are seen as 

emotional but science is rationale.  Science is associated 

with logic, whereas females are considered intuitive.  

These stereotypes are brought into the classroom by 

teachers, administrators, and other students (Kennedy, 

2000).  

 Education plays an important role in socializing 

children, since they spend the majority of their day at 

school. Education provides two main functions (Garcia, 

Harrison & Torres, 1990). The first function is manifest, 

which includes knowledge that is transmitted formally.  

This includes the teaching of procedural and conceptual 

relationships.  Specifically, a manifest function would 

include teaching the algorithm for finding zeros in a 

polynomial function and then explaining the concepts, as 

well as the rationale for doing so. The second function of 

education is the latent function in which schools transmit 
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the dominant culture to students.  Schools are a reflection 

of our society and as such, tend to disseminate the norms 

and values most prominent in the culture.  

It has been argued that latent functions also 

disseminate what has been called the hidden curriculum 

(Jackson, 1968).  Within the sphere of the hidden 

curriculum, teachers relay subtle messages to students that 

reinforce the status quo. The hidden curriculum is 

implicitly taught by the teacher in many ways. What is 

taught in the hidden curriculum may have an effect on 

whether or not females choose mathematics as a career. In 

other words, the hidden curriculum may be implicated in 

socializing female students into thinking that they are not 

good at mathematics nor are they welcome in mathematics and 

mathematics-related fields. For this reason, it is 

important to examine what occurs in the classroom.   

The classroom is a microcosm of society, as it mirrors 

it (Marshall & Reinhartz, 1997). The stereotypes of what is 

an acceptable occupation for females may permeate into the 

classroom.  Stratification exists via courses of study in 

school.  Females are steered towards and gravitate to 

disciplines including music, drama, English, and foreign 

languages.  Males, however, are found in computer science, 
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engineering, and physics classes.  Traditional female 

careers include art, teaching, allied health, and office 

technology (Sadker, 1999).    

 Title IX of the 1972 Educational Amendments makes it 

illegal to differentially treat students based on gender 

(Sadker & Sadker, 1994). However, micro inequities occur 

everyday in the classroom with respect to interactions 

(Sadker & Sadker, 1994).  While examining elementary, 

middle school, high school, and college classrooms, it was 

found that females have fewer interactions with teachers 

than male students do.  This imbalance of attention can 

lead to low self-esteem and low achievement for female 

students (Sadker & Sadker, 1994).  

 Females experience education differently. Since there 

are few female role models in mathematics, the experiences 

of females are excluded, advisors are sometimes gatekeepers 

to mathematics and mathematics-related careers, and male 

students tend to dominate class discussion (Kennedy, 2000).  

 The AAUW (1992) launched an initiative for educational 

equity based on their study of 3000 fourth through tenth 

graders.  They looked at students’ self-esteem, career 

aspirations, educational experiences, and 

mathematics/science interests with respect to gender. A 
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roundtable of professionals was held to discuss gender 

bias.  One major problem acknowledged was that as females 

progress through school, they lose self-confidence and 

interest in mathematics and science.  Female students must 

be encouraged in these areas.   

 Past research has found that females see mathematics 

as more difficult and not as important as males do (Eccles, 

1986). Males and females score the same on mathematics 

achievement tests in elementary school, however, females 

begin to score lower in middle school (Dossey, Mulis, 

Lindquist & Chambers, 1988).  Some have argued that 

declining female scores in mathematics is due to 

socialization (Dossey, Mulis, Lindquist & Chambers, 1988).    

Males outperform females in mathematics on the ACT yet 

females tend to do better on the verbal portion of the ACT 

(Sadker, 1999).  Male students also have more computer 

experience in school than females do.  Females, however, 

tend to take typing, whereas males take computer science 

and design.  

  At the college level, more males take higher level 

college mathematics than females do, however, on the 

average, females earn higher grades in mathematics than 

males (Linn, 1992). Per the National Center for Educational 
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Statistics (2004), there continues to be more females in 

post-secondary education than males.  More than 50% of the 

Bachelor and Master level degrees are also earned by 

females.  However, females are less likely to major in 

mathematics and science and more likely to major in 

education and health professions.  Males, on the other 

hand, tend to major in higher paying areas including 

mathematics and mathematics-related careers such as 

engineering.   

 In 2000, females made 78% of what a male earns yet 

more females took two more years of algebra and pre-

calculus in high school than males did (NCES, 2004). Eleven 

percent of females took calculus, yet females continue to 

major in other areas besides mathematics and mathematics-

related careers.  Although high school gender differences 

in mathematics are almost gone, females continue to lag in 

mathematics and science careers (Davenport, 1994). If 

females are taking more mathematics in high school than 

males, why aren’t females choosing mathematics or 

mathematics-related careers?  Is something happening in the 

college mathematics classroom to steer females away from 

these fields? 
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Sexism, meaning giving more power to one sex over the 

other, is pervasive in college, where sex role stereotypes 

flourish (Green, 1993).  If one looks at a person through a 

lens with rigid gender lines, they will never know the 

whole person.  Since many educators are products of an 

older educational system which devalued females, it is easy 

to bring these biases into classroom.  Sexism has been 

referred to as a “cultural paradigm” (Bleich, 1989), 

meaning it is an old form of social domination. As such, it 

is important to examine what types of gender bias (if any) 

are occurring in the college mathematics classroom.  

Furthermore, since many students begin their mathematics 

studies with college algebra, it is important to look at 

what is happening in the classroom.  One way to do this is 

by observing teacher-student interactions in the college 

classroom.  

The community college is an important player in 

helping to increase female careers in mathematics and 

science. It is the perfect arena to help influence females’ 

career choices, since female students outnumber male 

students at the community college (Green, 1993). 

Furthermore, the community college can help more minority 

females become interested in mathematics and science (NSB, 
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2002).  One reason for the low interest of minority females 

in mathematics and mathematics-related careers may be due 

to no interaction with female role models.    

The community college plays an important role in 

influencing students’ career choices, since this is where 

their first college mathematics experience begins.  

Developmental mathematics instructors, at the college 

level, are in an excellent position to curtail sexism in 

the mathematics classroom, since they can work one-on-one 

with students and develop a rapport with them (Green, 

1993).  A developmental instructor is usually the first 

person who closely interacts with the student, therefore 

this educator is in a great position to help combat sexist 

attitudes and behaviors in mathematics classes.  They can 

powerfully influence gender bias and help curtail it.  

These instructors can help female students’ combat negative 

feelings about mathematics and mathematics-related careers.  

Developmental mathematics instructors can also provide 

female students with the encouragement females need to do 

well in mathematics and pursue it as a career.  Gender 

equity in mathematics is of paramount importance in order 

to draw more females to the field of mathematics and 

mathematics-related careers. Instructors also have a 
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tremendous impact on female students’ self-esteem. Not only 

is it a necessity, but it is also morally imperative to 

provide an unbiased education for females in mathematics 

and science.   

Past research has examined teacher-student 

interactions at the elementary school, middle school, high 

school, and post-secondary level in various disciplines.  

To date, no study has examined teacher-student interactions 

for gender bias in the College Algebra classroom.  This 

research intends to fill this gap.   

As the sole researcher of this dissertation, it is 

important to address my positionality.  I am conducting 

this research from the perspective of a minority, female, 

college mathematics, and sociology instructor.  As such, my 

perspectives may differ from others with different 

backgrounds and experiences. Nevertheless, I will make 

every attempt to keep any personal biases out of this 

research.  

The purpose of this research is to examine instructor-

student interaction for possible gender bias in the College 

Algebra classroom. Observations of the community college 

classroom are important since many females begin their 

first higher education experience at the community college. 
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Furthermore, since these students choose their career in 

college, the college classroom is the logical place to 

observe for possible gender bias.  The College Algebra 

class was chosen due to it being the first mathematics 

class that many universities, in general, accept for 

credit.  Students that have not tested out of this course 

will begin their mathematics curriculum here for transfer 

credit and move on to higher level mathematics.  Treatment 

of females in their first (for credit) mathematics class 

may make a difference in their career choice. Furthermore, 

observation of the community college College Algebra 

classroom will serve to fill a gap in the mathematics and 

gender literature.  

This study will attempt to triangulate my own 

observations, student perceptions, and instructor 

perceptions of the classroom interactions, with respect to 

gender bias by utilizing three measuring instruments.  They 

include an Observation Code Sheet, a Student Questionnaire, 

and an Instructor Questionnaire to help answer the 

following research questions.  First, how often does a 

certain interaction occur in the College Algebra classroom 

with respect to gender?  Second, is there a difference 

between instructor-student interactions based on the 
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instructor’s sex?  Third, do the students perceive 

differential treatment based on sex in the College Algebra 

classroom?  Fourth, how do instructors perceive their 

interactions with students in the College Algebra 

classroom?  Lastly, do instructors, students, and the 

researcher (an outside observer) share similar perceptions 

of the classroom interactions between the instructor and 

the students based on gender?  Further description of this 

study can be found in the methodology section.  
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CHAPTER 2: LITERATURE REVIEW 

“…a young woman might learn algebra, but when the limited 

sum of energy flowed to the overwrought brain, it harmed 

the natural growth of ovaries” (Tyack & Hansot, 1988, p. 

37). 

 

 The educational classroom is composed of a myriad of 

factors that all affect what knowledge students gain.  

These factors include textbooks, other classroom materials, 

the classroom environment and surroundings, and most 

importantly, the teacher (Koehler, 1990).  What teachers 

verbally transmit and how they act toward students, has a 

heavy bearing on students.  Teachers exert a great deal of 

influence on students in the classroom. As such, it is 

important to examine what is occurring in the classroom.  

One way to examine what is happening in the classroom is to 

observe teacher-student interactions to determine whether 

these interactions are equitable between the sexes.  

This literature review will include research conducted 

on teacher-student interactions at the K-12 level that have 

focused on types and frequencies of interactions. The 

rationale for including K-12 is due to the limited amount 

of literature in the college classroom and the scarce 

amount of literature in the college mathematics classroom. 
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Inclusion of the past literature on grades K-12 will lay 

the ground work for this research.  

This review of the literature will first discuss 

teacher-student interactions at the primary level.  Next, 

the secondary level will be addressed. Research at the 

post-secondary level will then be discussed. Fourth, 

studies involving the sex of the teacher will be presented. 

Fifth, teacher and student perceptions on classroom 

interactions will be addressed.  Finally, I will lay out 

the theoretical backdrop against which this research is 

grounded.  This will include symbolic interactionism and 

socialization theory which fall under the liberal feminist 

framework.   

Primary Grades 

 

Fairness does not automatically occur in the 

classroom. Culture, and the social, influences what happens 

in it (Wimer, Ridenour, Thomas & Place, 2001). Since 

education is a product of our culture, it is no surprise 

that education has been implicated in reproducing gender 

inequality and differences (Sadker, 1999).  This portion of 

the literature review will discuss teacher-student 

interactions from pre-school to fifth grade.  



 35 

It has been well documented that elementary teachers 

have different interactions with male and female students 

(Heller & Parsons, 1981; Sadker, Sadker & Bauchner, 1984; 

Sadker & Sadker, 1985; Worrall & Tsarna, 1987).  The 

teacher is a very important actor in the classroom.  They 

determine if a volunteer or a non-volunteer will be called 

on as well as if follow-up questions will be asked. The 

students react to the teacher’s cues. This classroom 

socialization begins at a very early age in pre-school.  

Mohd & Shamsuddin (2000) conducted a study abroad of 

preschooler interactions.  Male student call outs were 

acceptable, but female student call outs in the classroom 

were not. Teachers tended to select topics that were of 

more interest to male students in order to keep their 

attention. Male students also dominated the classroom space 

and discussion. Males received greater attention than 

females did.   

Female students tended to respond immediately to 

teacher’s questions and were more serious and alert than 

male students were. Females also had neater work and used 

better color mix on pictures. Male students were messier 

than females and preferred darker colors. Females were also 

more involved and better readers.  Males had a shorter 
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attention span, read slower, and had a harder time with 

pronunciation. Females were more serious about writing 

neatly and were careful not to make errors. Males would 

work very fast, scribble, and make more mistakes.  

Teachers looked for male participation often since 

they had a shorter attention span. Male students were also 

called on more often to keep them on task. The female 

students wanted more feedback on their work. They were more 

involved in group discussion, whereas males wanted to play 

around more. This has implications for gender role 

socialization throughout one’s educational experiences. 

This study demonstrates that from a very early age, 

both males and females are socialized into different roles 

as students in a classroom. When teachers continue to treat 

male and female students differently in the classroom, male 

students may grow to expect more attention than female 

students do, and males may grow to feel more comfortable 

dominating class discussion. Female students may learn to 

accept their peripheral role in the classroom as normal. 

Past research has found that males receive better 

instruction in general than female students do (Brophy, 

1985).  Research has also shown that teachers have more 

interaction with males with respect to conduct and 
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procedure (Brophy & Evertson, 1981; Good, Cooper & Blakey, 

1980; Hillman & Davenport, 1978; Stake & Katz, 1982). In 

upper elementary, teachers criticize males more in 

mathematics and praise females more (Eccles & Blumenfeld, 

1989).  

Brophy and Evertson (1981) found that female students 

seek more private contact with teachers.  Reyes (1981) 

found that males have more teacher interactions than 

females do and males are also disciplined more and asked 

more questions.   

Some have argued that the teacher-student relationship 

is symbiotic, meaning one affects the other (Wimer, 

Ridenour, Thomas & Place, 2001). Research has indicated 

that males and females behave differently, which affects 

the way teachers respond to them (French & French, 1984).  

For instance, when sitting on the floor in an elementary 

classroom, females tend to sit in the front, center and 

male students sit on the side. A study in Greece found that 

female elementary teachers expected more behavioral 

problems from male students (Hopf & Hatzichvistou, 1999).  

Hence, the teacher ignores females in the front and calls 

on males due to their wandering attention, restlessness, 

and fidgeting.  Females are also more apt to comply with 
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rules and raise their hand, whereas males tend to call out 

and gain more teacher recognition by doing so (French & 

French, 1984).   

Some studies have shown inconsistent findings on this 

issue. McBride (1990) found that no gender bias occurred in 

physical education classes with respect to teacher-student 

interactions. Students did not perceive any bias either.  

A different study examined fourth grade elementary 

physical education classes using a teacher-student 

interaction form (Weiller & Doyle, 2000).  The researchers 

looked at frequency of interaction, who interaction was 

directed to (groups, individuals), and the nature of the 

teacher’s statement (positive or negative feedback).  The 

findings showed that males received and initiated fewer 

interactions. Male teachers had more interactions with 

female students and female teachers initiated more 

interactions with male students. Female students did not 

perceive any gender bias. The inconsistencies were most 

likely due to different methodologies utilized as well as 

the academic field examined.   

Interaction in Mathematics Classes 

A study conducted on a Chinese elementary school 

mathematics class found that teachers interact more with 
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male students than female students (Ping & Weiling, 2002). 

The teachers in this study did not find female students 

very clever in mathematics and instead complimented them on 

their neat handwriting and homework. The female students 

lacked confidence in getting the teacher’s attention, 

raised their hand less often than male students did, and 

tended to give up more quickly since the teacher rarely 

called on them if they had their hand raised. The female 

students also participated less due to being afraid of 

making an error and “losing face”.  

China has a cultural norm that is strictly adhered to 

both inside and outside of the school classroom. Females 

may not lose face. As such, teachers call on boys to make 

errors so the females will not lose face. However, this 

lack of interaction limits the female student’s knowledge 

and opportunities to interact with the teacher. Teachers 

give male students more attention and feedback on work. 

This study is an example of how cultural norms can have an 

effect in the classroom with respect to teacher-student 

interaction.  

A different study found that teachers teach males more 

mathematics than they do females. This study examined 

second graders and the frequency, content, and length of 
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the interactions (Leinhardt, Seewald & Engle, 1979). Male 

students received more instruction, academic interactions, 

and management interactions.  In elementary school, male 

students received better mathematics instruction than 

female students did (Brophy, 1985).  

The next portion of this literature review will focus 

on types of questions teachers ask students in the 

classroom.  

Higher Order Questioning 

Past literature has demonstrated the importance of 

conceptual knowledge in mathematics (Hiebert & Lefevre, 

1986). Students who have a deeper and richer understanding 

of mathematics are more successful in it (Sangwin, 2003).  

Conceptual knowledge involves relationships and connections 

that are linked to a network in the brain. It includes 

linking one piece of information to another, meaning, 

understanding and building relationships between various 

pieces of knowledge.  

Procedural knowledge in mathematics focuses on the 

familiarity of symbols such as plus (+) and syntax, meaning 

the rules of writing an equation in an acceptable format. 

Procedural knowledge also is defined as the algorithms, 

procedures, and rules which are used to complete a 
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mathematical task (Hiebert & Lefevre, 1986). In order for 

students to have a deep, rich understanding of mathematics, 

they must acquire both procedural and conceptual knowledge.  

Research in mathematics education has examined 

cognitive demands of tasks which are linked to procedural 

and conceptual knowledge (Smith, Henningson, Silver, & 

Stein, 2000). For instance, what level of thinking is 

required by the student in order to complete the task or 

question asked?  A task is considered lower level if it 

requires students to perform a procedure that is memorized 

(procedural knowledge). These types of tasks use procedures 

that are well rehearsed.  Lower level tasks are those that 

require memory or procedures without connections. 

Memorization tasks include recall of basic facts, rules, 

definitions, formulas, working on material that has already 

been covered, and using memory on tasks that have no 

connection to concepts. Tasks that involve procedures 

without connections are those that require limited 

cognitive demand, have no connection to concepts, focus on 

finding correct answers, and are algorithmic in nature. An 

example would be asking a student to recall a formula for 

the equation of a circle.  
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Higher cognitive level demands include tasks that 

involve procedures with connections and doing mathematics 

(Smith et al., 2000). Tasks that involve procedures with 

connections use procedures to help foster deeper 

understanding of mathematical concepts. These procedures 

have related connections to various conceptual ideas and 

are represented in manipulatives, diagrams, problems, etc. 

With this type of task, students cannot mindlessly apply 

procedures. They must think about conceptual ideas before 

determining which procedure to use and why.    

Doing mathematical types of tasks involves complex, 

non-algorithmic thinking. The student must understand the 

concepts and relationships, monitor their cognitive 

processes, assess relevant knowledge, analyze the task, and 

use a great deal of cognitive effort to find a solution 

(Smith, et al., 2000).   

One can apply the type of knowledge being asked for on 

a task based on the type of question a teacher asks a 

student. The studies below focus on examining teacher-

student interactions with respect to higher order questions 

in the classroom.  

Research on teacher-student interaction in both public 

and private mathematics elementary classes sought to 
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determine whether teachers asked males more higher level 

questions in class than females (Wimer, Ridenour, Thomas & 

Place, 2001). No gender differences were found in this 

study, however, teachers appeared to ask more lower level 

questions (rote, memorization) as a whole to the class. 

This study based higher and lower level tasks on Bloom’s 

taxonomy.   

Bloom’s taxonomy is a widely used paradigm in 

education (Bloom, Englehart, Furst, Hill & Krathwohl, 

1956). The lowest level of the cognitive domain is used 

when knowledge level questions, which involve rote 

memorization are asked. The highest levels of the cognitive 

domain come into play when synthesis and analysis are asked 

for.  

Fennema and Peterson (1986) conducted a study on a 

fourth grade mathematics class, which coded for high-level 

and low-level interactions between teachers and students.  

Low-level interactions were defined as involving rote and 

memory usage and higher level interactions used greater 

cognitive complexity.  They found that teachers had more 

mathematics contacts involving both lower and higher level 

questions with male students. Female students gave fewer 

high-level responses to teachers’ questions than males did. 
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The researchers concluded that males may be receiving more 

practice at high-level mathematics problems than females 

are. This demonstrates why it is important that teachers 

ask both males and females higher order mathematics 

questions in the classroom.   

The next section of this review will cover literature 

conducted on secondary grades. 

Secondary Grades 

This section of the literature review will focus on 

teacher-student interactions at the secondary level. The 

first portion will discuss interactions in middle school 

with respect to non-mathematical subjects followed by 

interactions in the middle school mathematics classroom.  

The second portion will include research at the high school 

level in subjects other than mathematics and then conclude 

with interactions in the high school mathematics classroom.  

Middle School 

Several studies have been conducted in this area 

(Brophy, 1985; Becker, 1981; Eccles & Blumenfeld, 1989; 

Reyes, 1984; Stallings, 1979).  Past research has found 

that male students have greater interactions with teachers 

than female students do (Becker 1981). Furthermore, studies 

on schools abroad have shown that males receive greater 
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attention in the classroom than females (Galton, Simon & 

Croll, 1980; Spender, 1982; Leder, 1987).  

Middle school has been found to have more interactions 

than elementary school with respect to student call outs 

(Brophy & Evertson, 1981). Male students also interact more 

with teachers than female students do (Brophy & Good, 1970; 

Martin, 1972) and male students are criticized more by 

their teachers (Datta, Schaefer & Davis, 1968; Dweck & 

Bush, 1976; Jackson & Lahadem, 1967).   

In middle school, males become aware that they can 

monopolize the class and manipulate the teacher (Galton, 

Simon, & Croll, 1980).  Male students tend to respond in 

long winded answers and opinions as well as waste class 

time.  Males receive more of the teacher’s attention as a 

result (Galton, Simon & Croll, 1980).  Male students also 

have a much higher profile in class and demand the 

teacher’s attention. They are also more prone to cause 

management problems in class (French & French, 1984).   

Some studies have focused on response opportunities in 

the classroom (Brophy & Evertson, 1981; Brophy & Good, 

1974; Good, 1970). Good (1970) found that students do not 

have equal response opportunities.  Teachers tend to call 

on students that can answer the questions, therefore low 
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achieving students will not be called on as much. The 

reason for this is that teachers want the questions 

answered correctly and do not want to embarrass the low 

achieving students (Irvine, 1986).  Furthermore, males are 

given more response opportunities than females are (Brophy 

& Evertson, 1981; Brophy & Good, 1974). The reason for this 

is that males are more active and disruptive.  Calling on 

male students helps pressure them into classroom order.  

Females are more compliant and orderly, therefore they have 

fewer response opportunities. In sum, the high achieving 

male students are called on the most for their responses 

(Irvine, 1986).   

Past research has also been conducted in middle school 

science classes. Fifth through eighth grade science classes 

were examined for classroom questioning practices 

(Altermatt, Jovanovie & Perry, 1998). The focus was on 

student volunteer rates as a reason for teachers calling on 

or asking males more questions than females.   

The researchers hypothesized that teachers 

responsiveness is related to student responsiveness, and 

student gender and achievement are related to type and 

frequency of student interaction.  The findings 

demonstrated that half of the teachers called on more male 
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than female students. Male and female students were asked 

similar questions, and males were not favored over females.  

Furthermore, question type was not based on achievement, 

and males and females were equally called on when they 

volunteered. The researchers also noted that teachers may 

call on males more than females, but it is not due to bias. 

Instead, it is due to more male volunteers in the 

classroom. The question here becomes one of equity.  Why 

aren’t teachers including non-participatory females in the 

class discussion?   

Middle School Mathematics Classes  

  Studies have also been conducted on teacher-student 

interactions in middle school mathematics classes.  

Fennema & Reyes (1981) conducted a study of sixth, seventh 

and eighth grade mathematics classes and found that 

teachers initiate more contact with males, and ask male 

students more questions. Males also volunteer more and call 

out more. On the average, females receive less teacher 

attention.  

A different study showed that males receive 90% of the 

praise for school work and intellect.  Female students were 

mostly praised for their neatness (Dweck, Davidson, Nelson 

& Enna, 1978).  
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Researchers have also focused on the amount of 

criticism teachers give out to male and female students. 

Parsons, Kaczala & Meece (1982) examined fifth, sixth, 

seventh, and ninth grade mathematics classes and found that 

female students received less criticism than male students 

did; however, male students also asked more questions.   

The next portion of the literature review will cover 

teacher-student interaction at the high school level.  

High School Studies 

At the high school level, research has found that high 

school teachers act differently towards male and female 

students (Omvig, 1989; Smith, 1991; 1992).  Males receive 

more attention in class than female students do (Baily, 

1993; Brophy, 1985; Sadker & Sadker, 1986). 

A study conducted in the United Kingdom examined high 

school English classes to address the failure of boys 

(Younger, Warrington & Williams, 1999). They found that 

female students were more likely to take the initiative to 

promote their own learning.  Males received more 

interactions but teachers defined the ideal student as 

female.  

Teachers tend to see male students as disorganized, 

disorderly, unmotivated, more vocal, boisterous, 
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distracted, concerned with image, laid back, and having a 

short attention span. Teachers see female students as more 

organized, better communicators, more articulate, 

confident, better at learning alone, always completing 

homework, and conforming to school rules and demands.  

Teacher behavior towards males may lead to a self-

fulfilling prophecy.  

Classroom management seems to be the biggest issue 

since teachers are trying to keep male students under 

control. As a result, this male behavior detracts females 

from learning.  It was also found that male teachers were 

easier on female students and felt uncomfortable if a 

female cried in class. More praise was given to male 

students however.  Female students asked more educated, 

sensible questions to help with school work, whereas male 

students asked more unproductive questions. Teachers 

focused on males more as they appeared to struggle more. 

This makes female students invisible in class.   

The overall findings demonstrated that male students 

challenged the teacher’s authority more. The teachers were 

aggressive and invasive with male students and males were 

reprimanded more. Teachers were less tolerant of male 

behavior and asked them more questions to keep them on 
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task. They also accepted more male call outs to keep the 

male students’ attention (Younger et al., 1999). As this 

study demonstrates, classroom interaction is very complex.  

 Teacher-student interaction has also been researched 

in high school science classes. Male students tend to 

participate more than female students in science classes 

(Banks, 1988). A study conducted on teacher-student 

interactions in a high school science class showed that 

female students participated more than male students did 

(McCullough, 1996). Female teachers asked female students 

more questions than male students and male teachers asked 

male students more questions than female students.  A 

student participation equation was used here (number of 

questions or statements by male students divided by all of 

the questions or statements).  The findings here are 

inconsistent with past research, which has shown that 

female students interact less with science teachers and 

that females tend to receive less of the teacher’s 

attention (Morse & Handley, 1985). This may be due to the 

different types of methodologies used.   

Secondary Mathematics Studies 



 51 

There have been a few studies on teacher-student 

interactions in the mathematics classroom at the high 

school level. These studies are discussed below. 

Jungwirth (1991) conducted a study on teacher-student 

interactions during mathematics lessons on fifth through 

twelfth grade grammar schools in Austria. The rationale for 

this study was that it is important to study interaction 

patterns in mathematics classes since they may be a factor 

in achievement (Fennema & Sherman, 1977; Boswell, 1985).  

The findings showed that female teachers are more student- 

centered and supportive than male teachers are.  There are 

five types of interaction sequences in the classroom. 

First, when a question is ambiguous, male students respond 

and guess but female students are silent.  Second, when a 

question deals with everyday life, female students do not 

participate.  Third, following a tripartite scheme, females 

give overly complete descriptions.  Fourth, males try to 

conceal errors and teachers help them do it by giving clues 

to help males along, whereas female errors become larger as 

the interactions progress. Fifth, the teacher argues with 

males until the teacher gets the desired answer.  Teachers 

use authority to get correct answers from the female 

students. When teachers conceal male students’ failures and 
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use arguing to help them get the correct answer, males seem 

successful in appearance.   

In showing female failure and using teacher authority 

to get the correct answer, females do not look successful 

but incompetent.  Males do much better and are more 

successful with tripartite schemes than females. Saying 

nothing implies failure. Females look incompetent in 

mathematics based on their interactions, which differ from 

male students. Teachers use terms like “natural ability” 

and “flair” for males, and use the term “hardworking” for 

female students. In other words, males know, but females 

learn (Jungwirth, 1991).  

Females may be receiving subtle messages from their 

teachers in the classroom. These messages may have an 

adverse effect on their academic performance and self- 

esteem, therefore, it is important to monitor teacher-

student interaction in mathematics classes since there are 

fewer females in mathematics and mathematics-related fields 

(Sadker, Sadker & Bauchner, 1984).  

Duffy, Warren & Walsh (2001) conducted a study on 

teacher-student interactions of high school mathematics and 

English classes in Canada. They utilized INTERSECT, 

developed by Sadker, Bauchner, Sadker & Hergert (1981), to 
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code the interactions observed.  The findings showed that 

female teachers interacted more with male than female 

students. However, male teachers had equal interaction with 

both sexes. Female students received more remediation and 

male students yielded more criticism.  Female mathematics 

teachers used praise more with students than male 

mathematics teachers did. Mathematics classes had more 

intellectual interaction, whereas English had more 

interactions that had to do with conduct.  Female 

mathematics teachers and male and female English teachers 

had more interactions with male students.  Male students 

received more intellectual acceptance, intellectual 

criticism, and criticism on conduct than females.  More 

attention was given to males’ thinking than females’. 

Becker (1981) conducted a study on tenth grade high 

school geometry classes.  Findings showed that the teacher 

asked males more questions and gave more feedback to male 

students after incorrect answers.  More positive comments 

were also given to male students, whereas females received 

more discouraging comments.  Male students also tended to 

call out more in class than female students did. Females 

tend to get little attention and support in mathematics to 

develop an interest in it. Teachers called on male 
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volunteers more than females, asked males more higher level 

questions, and males tended to call out more. Males also 

received more encouraging remarks and females more 

discouraging remarks.  Teachers tended to help males longer 

and more often than females.    

Stallings (1979) also examined tenth grade geometry 

classes and found that teachers interacted more with male 

students, asked male students more questions even though 

females volunteered as often as males did, and gave males 

more individual attention.  

Leinhardt, Seewald & Engel (1979) found that teachers 

had more contact with female students in reading but more 

contact with male students in mathematics.  This impact on 

females over time is significant.   

The next portion of this literature review will focus 

on teacher-student interaction in the college classroom. 

 College Interaction Studies 

 Instructor-student interaction research at the 

college level consists of a handful of studies. A well 

known 1982 report by Hall and Sandler provides an 

appropriate starting point for this portion of the 

literature review. Many studies have supported various 

aspects of Hall & Sandler’s report (Sadker, Sadker & Klein, 
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1991; Allen & Niss, 1990; Cherry, 1975; Meyer & Thompson, 

1956; Kramarae, 1996; Karp & Yoels, 1976; Pearson & West, 

1991; Stewart, Stewart, Friedley, & Cooper, 1990; Good, 

Slavings, Harel & Emmerson, 1987; Ayalon, 2003; Canada & 

Pringle, 1995).  

In this report, it is noted that there are more female 

undergraduates than males, however, women continue to be 

underrepresented in many academic fields such as 

mathematics and science. Most women gravitate towards the 

social sciences as they tend to see representations of 

themselves in these fields.  

Some college instructors have been implicated in 

inadvertently allowing subtle biases to enter the college 

classroom creating a “chilly climate” for women (Hall & 

Sandler, 1982). Classroom climate has been defined as the 

actual learning environment or atmosphere in the classroom 

(Adelman & Taylor, 2005). It is how the students’ see the 

quality of the setting of the class. The climate of the 

classroom is shaped by cultural and political contexts. It 

is important for a classroom climate to be characterized as 

positive. A positive climate facilitates classroom 

learning. Examples of positive classroom climates are those 

that are warm, friendly, nurturing, comfortable, etc. 
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(Adelman & Taylor, 2005). Negative classroom climates can 

be characterized as hostile. Examples include authoritative 

or highly competitive classrooms where students feel 

uncomfortable.  

Hall and Sandler (1982) point out that if a woman is 

very outgoing and argumentative (speaks her mind in class) 

she may be viewed as unfeminine or over-ambitious. If on 

the other hand, a male is outgoing and argumentative, it is 

acceptable. Some male instructors expect less of female 

students, so in order to be taken seriously as a scholar, 

females must outperform all of their peers. Differential 

expectations of students begin at an early age in school. 

As such, these patterns of behavior become normalized and 

are much more difficult for both instructors and students 

to recognize at a conscious level in postsecondary 

education. When these everyday inequities creep into the 

college classroom, it can be detrimental for female 

students as well as difficult to change, as they frequently 

go unnoticed by everyone (Hall & Sandler, 1982). These 

biases have become so normal, they go unnoticed by both 

instructors and students. However, by experiencing these 

patterns of bias over and over again, it may have a 
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negative effect on women’s self-esteem in the classroom and 

the subject matter at hand. 

 Males tend to talk more than females and for longer 

periods of time. They also have more control over the 

conversation and interrupt females (Sadker & Sadker, 1994). 

People in general think what a male has to say is more 

important or carries more weight than female comments. 

Furthermore, instructors tend to listen more to male 

comments, credit them more, and expand more on their ideas. 

Female students’ comments are not treated as important by 

the instructor (Sadker & Sadker, 1994).  

Hall & Sander (1982) also point out that females are 

ignored when raising their hand to make a comment. 

Instructors also address males by “Mr.” followed by their 

last name, and female students are addressed by their first 

name or no name at all. This can give the impression that 

males are professionals but females are not. Calling on 

students by name validates them as a person and shows that 

they are important (Hall & Sandler, 1982).  

 Instructors also give males more wait time than female 

students. The rationale behind this is that male students 

need time to think deeply about a question but female 

students are shy and/or embarrassed so the instructor needs 
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to move on to someone else. Many instructors also allow 

female students to be interrupted by their peers. This 

shows women that their comments are not as valid. Female 

students are asked more factual questions and males are 

asked questions that require more critical thought. Many 

instructors also use sexist language, such as using “he” 

all the time when referring to examples or using “mankind” 

to refer to the world (Hall & Sandler, 1982).  

Words are types of symbols that have meanings. They 

can describe, evaluate, and define people as well as our 

world that we live in (Smith, 1985). Power lies in words 

since members of a particular culture share the meanings of 

words. People are also socialized by language. In our 

culture, masculine words are associated with authority, 

power, and status. When a word is used to describe anything 

feminine, it undergoes a process of semantic derogation 

(Smith, p. 48, 1985). Females are associated with negative 

things and males with positive things. For example, 

semantic derogation occurs when a feminine term is placed 

after a masculine term, which shows the secondary status of 

females. Sexist language can also create images of 

masculinity in the listener’s mind (Hamilton, 1998).  
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Linguistic sexism occurs when language is used to 

devalue one sex over another. It defines a female’s place 

in society and makes females invisible (Hamilton, 1998). 

One way language does this is by using “he” or “man” to 

refer to both sexes (Hamilton, 1988). According to Kleinman 

(2002) the most insidious form of sexist language is the 

phrase “you guys”. When people refer to a female as a male, 

it reinforces male privilege over females. Since a word can 

be thought of as a tool or thought, they can be used to 

reinforce the status quo or bring about social change. Some 

females want to fall under the label “you guys” so they can 

feel like they are part of the group. Using masculine terms 

to refer to females makes them invisible and gives more 

power to males. When females are unequally defined in 

language, it reinforces their social status. Furthermore, 

when people only use masculine language, it does not 

reflect the social reality within our society (Carter, 

1980). It also creates unequal power relationships and 

perpetuates patriarchy (Shaw & Hoeber, 2003).  When gender 

inclusive terms or words are used, equality between the 

sexes is advanced. When sexist language is used, it shows 

that masculinity is the norm, whereas femininity is the 

exception (Hamilton, 1991).  
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 Communication is very important in the classroom 

because it raises student’s intellectual development, hence 

it is imperative that students are allowed to communicate 

in class (Hall & Sandler, 1982).  One way to determine 

whether college students are given equal opportunity for 

classroom interactions is by conducting classroom 

observations. While observing college classrooms, 

researchers have found that instructors tend to give longer 

responses to male students (Sadker, Sadker & Klein, 1991). 

If a male student asks a question or comments on something, 

the instructor tends to elaborate on that student’s idea. 

However, if a female student makes a comment or asks a 

question, the instructor tends to quickly dismiss it.  

 When analyzing which gender receives the most 

interactions with the instructor, research has shown that 

male students interact more (Cherry, 1975). Other research 

has demonstrated that male students are also encouraged 

more by the instructor (Meyer & Thompson, 1956).  

 In a more recent study, researchers recruited college 

instructors to observe and videotape their classes in order 

to code for instructor-student interaction (Allen & Niss, 

1990). The findings demonstrated that males received more 

favorable attitudes in class than females from their 
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instructors. Male students were bolder in classroom 

interaction and were given more praise by the instructor.    

A limitation of this type of study is that it is difficult 

to conduct interaction observations in the college 

classroom, as the interactions are stifled by the lecture 

format. 

 What causes teachers to interact more with male 

students? First, male students are more valued in our 

culture. Second, male students receive more help in class. 

Third, to keep male students interested, teachers must call 

on them frequently. This also helps avoid classroom 

management problems. Fourth, female students are less 

responsive to interactions than male students are (Duffy, 

Warren & Walsh, 2001).  Another reason may be due to the 

curriculum.  

The curriculum in a mathematics classroom has been 

found to be androcentric. Kramarae (1996) found that the 

curriculum utilized in the classroom is male-centered. 

Generally, females are silent and do not ask questions. 

Male students, however, require more space both physically 

and verbally. Males also assume that people will listen to 

them. Females participate in the classroom differently than 

males do. Are male and female instructors aware of this? 
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  A study was conducted on interactions in college 

communication classes (Pearson & West, 1991). The 

researchers found that female students ask fewer questions 

than male students do. Students tend to ask more questions 

if they are assertive and independent. These are masculine 

traits which females are taught to avoid. Question asking 

is linked to independence, which is also a masculine trait 

(Rosenfeld & Jarrard, 1986).  

 Canada & Pringle (1995) conducted a teacher-student 

interaction study on a female college that was 

transitioning into a co-ed college. They found that females 

interacted more than males did at first. However, female 

interaction decreased as the number of males in the class 

increased. The social context of the class creates a gender 

politic that is accepted based on the instructor’s sex and 

the number of male and female students.  Canada & Pringle 

(1995) unveiled male privilege and dominance in the 

classroom by examining the social construction of gender 

differences in co-education.   

In this study, a white, middle-upper class college for 

females allowed males to enroll. Researchers used INTERSECT 

(Sadker, Bauchner, Sadker & Hergert, 1981) to examine 

interactions in the classroom.  They defined classroom 
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interaction and explained which types of interaction were 

being investigated.  Classroom dynamics occur in a 

symmetrical power structure, in which the instructor exerts 

control over students and has a higher status.  This power 

structure shapes class content, and affects interactions. 

An interaction has three parts, dialing, responding and 

evaluation. The instructor dials students (creates 

conditions favorable to interaction) the student responds 

and then the instructor evaluates the student response. 

These findings demonstrated that behavior differed based on 

the number of males in the classroom.  When the number of 

males was high, less female participation occurred. As the 

percentage of males grew, more males participated.  

Canada & Pringle (1995) argue that single-sex 

education is better for females, based on the results of 

their study. They are not alone in this argument. The AAUW 

(1992) has also argued that co-education may disadvantage 

female students.  Others have argued that females who 

attend female colleges have greater self-esteem (Miller-

Bernal, 1993; Smith, 1990) and enter more traditionally 

male careers (Tidball, 1985).  However, it is important to 

note that it is unclear if the differences are due to other 

factors like SES, personality, or other social forces such 
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as family background, peer groups, the media, or the sex of 

the teacher.    

Sex of the Teacher 

 Research has also been conducted on whether or not the 

teacher’s sex has an effect on the level and type of 

teacher-student interaction in the classroom (Holden, 1993; 

Hopf & Hatzichrisou, 1999; Sadker, Bauchner, Sadker & 

Hergert 1981; Omvig, 1989; Warrall & Tsarna, 1987). 

 Past research has shown that both male and female 

teachers interact more with male students (Smith, 1992). A 

different study showed that male teachers interact more 

with male students and female teachers tend to interact 

more with female students (Bellamy, 1994). Male and female 

teachers also have been found to criticize male students 

more (Omvig, 1989; Smith, 1991).  

 When looking at characteristics of male and female 

teachers, studies have shown that male teachers are more 

dominant, authoritarian and are more in control of the 

classroom (Durkin, 1987). Female teachers tend to be more 

supportive and provide a warmer teaching environment 

(Meece, 1987). Male teachers have been found to treat male 

and female students very differently than female teachers 

do (Rosenfeld & Jarrard 1986).   
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 The sex of the teacher and its influence on student 

participation, have also been examined. One study found 

that teachers give off expressions that are interpreted 

differently for males and females (Karp & Yoels, 1976). 

This research also found that male students participated 

more regardless of the teacher’s sex, however, male 

student’s participation was higher when their teacher was 

male. Female students participated more when the teacher 

was female. Male teachers also tended to call on male 

students more than female students, however, female 

teachers called on both sexes equally.   

 Other studies found that the sex of the teacher was a 

factor when it came to asking questions, interruptions, and 

the duration a student would talk in class (Pearson & West, 

1991; Boersma, Gay, Jones, Morrison & Remick, 1981; Brooks, 

1982; Constantinople, Cornelius & Gray, 1988).  Male 

students also tend to interrupt female instructors more 

than they do male instructors (Pearson & West, 1991).  

 Sternglanz (1979) found that female students tend to 

have more interactions with female instructors and that 

males have longer interactions in class than female 

students do. Generally, females do not speak as long as 

male students do in class. Male students talk longer in 
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male instructor classes and female students speak longer in 

female instructor classes (Krupnick, 1985). 

When examining long versus short responses by the 

instructor, research has shown that female instructors give 

longer responses to female students (Boersma, Gay, Jones, 

Morrison & Remick, 1981). However, this same study has also 

found cross-sex effects where male students are more active 

in female-taught classes yet female students make more 

comments in male-taught classes.   

 In a different study, it was shown that female 

instructors gave more instruction time to male students and 

that male instructors distributed criticism equally among 

the students. Males were also given more praise from female 

instructors; however, females were given more praise from 

male instructors (Crogg, 1991).  

 It has also been found that female teachers utilize 

more student interactions than male teachers do (Sicard 

1997). Furthermore, in a study conducted in the early 1990s 

on college seminars, it was found that male students spoke 

longer and more than female students did in a male 

instructor-led seminar. The female instructor-led seminar 

had more gender parity, as she managed discussion better by 

giving students turns to speak. The male instructor, 
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however, allowed the students to manage the discussion, 

which allowed the more outspoken students to speak more 

(Hutchinson & Beadle, 1992).  

Sternglanz & Lyberger-Fick (1977) observed 60 college 

classes for teacher-student interaction to determine 

whether sex differences occurred in the students’ behavior. 

The results showed that male students participated more 

with male teachers. There were no sex differences with 

female teachers. Male and female teachers did not interact 

differently with male and female students. Students chose 

classes based on the sex of the teacher and behaved 

differently based on the sex of the teacher. Males may 

choose male teachers with whom they can dominate 

discussion. Females may choose female teachers with whom 

they can participate more. Female students may also feel 

less restrained in female teacher classes due to the female 

teacher model. Female students also tend to feel more 

comfortable in female-taught classes. 

Cornelius, Gray, & Constantinople (1990) conducted a 

study on instructor-student interactions at the 

undergraduate level. They examined interactions at 

different times during the semester, and looked at class 

size and sex of the instructors and students. The frequency 
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and content of the interactions were coded and analyzed.  

The findings showed that males did not control 

interactions. Furthermore, the sex of the teacher or 

student was not a significant variable. However, the type 

of class being taught, class size, and time in the semester 

did influence teacher-student interaction.  The researchers 

also noted that since this study was completed on a small 

single college, it may not be generalizable. 

Constantinople, Cornelius & Gray (1988), claim that 

empirical research on sex differences on instructor-student 

interaction is inconsistent. They criticize past research 

since the majority of the studies used questionnaires to 

collect data.   

Teacher and Student Perceptions on Interactions 

 This next portion of this literature review will focus 

on how both students and teachers perceive the interactions 

between themselves. First, student perception studies will 

be discussed, then teacher perception studies will follow.  

Student Perceptions 

 Only a few studies have been conducted in this area. 

One study found that female students believe female 

teachers are more interested in students than male teachers 

are. Male students, however, believe that male teachers are 
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more interested in their students (Elmore & La Pointe, 

1975).  

Younger, Warrington & Williams (1999) found that male 

students felt they received more negative attention from 

the teacher and that female teachers were harder on them 

than male teachers were.  Male students also believed 

females were sneaky and got off the hook when they were in 

trouble. Males felt discriminated against because they were 

in trouble more often with the teacher, and were not able 

to get out of it like female students were. They also felt 

that they were watched more by the teacher. Female 

students, however, negotiated their way out of trouble or 

apologized, whereas males did not. 

In a study conducted by Canada & Pringle (1995), 

student perception questionnaires showed male students 

thought they volunteered more, were called on more, and 

received more favorable responses when they were asked 

questions.  Females thought they did not volunteer or 

participate as often as male students did. They also saw 

their contributions as more negative than males. 

     A different study found that male students saw 

themselves as participating more than females and they felt 

more comfortable in class (Auster & MacRone, 1994). Female 



 70 

students participated more in a female instructor-led 

class. Female students also reported more confidence, 

interest, and participation in female instructor-led 

classes (Auster & MacRone, 1994).  

 Fassinger (1995) examined how peers may affect 

interaction.  They looked at students’ perceptions of 

interactions and found that male and female students have 

different self perceptions.  Males think they are more 

confident and involved in class.  Females think they are 

more interested, prepared, and listen more to peer comments 

than male students. Both male and female students perceived 

that male instructor-led classes tended to be less 

friendly.   

Instructors impact class interactions by the norms 

they implement. The role of peers and norms of the 

classroom affect interaction the most (Fassinger, 1995).  

This research indicates that confidence, interest in the 

subject, class size, gender, student-student interaction, 

emotional climate, and graded participation all correlate 

with student participation.  

 Other research on student perceptions have found that 

students think that female instructors know more student 

names than male instructors do (Crawford & MacLeod, 1990). 
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Students also think that female instructors encourage more 

discussion than their male counterparts (Crawford & 

MacLeod, 1990; Banks, 1988).  Female students believe that 

they have fewer interactions in the classroom than male 

students do (Crawford & MacLeod, 1990; Banks, 1988; 

Kramarae & Treichler, 1990).  

  In a study conducted on undergraduate students in 

basic communications classes, students filled out a student 

observation form based on verbal and non-verbal immediacy 

behaviors (Jones, 1997).  The purpose of this study was to 

determine how male and female students perceive gender bias 

in the college classroom.  Immediate meant non-verbal 

behavior, which lessens the physical and psychological 

distance between the teacher and the students in class. The 

findings demonstrated that students thought the instructor 

responded with equal interest and encouragement to both 

sexes.  More males were not sure if the instructor knew 

their name.  Male students thought female students 

responded more in class. The more immediate a teacher was, 

the better the classroom interaction was (Jones, 1997). The 

findings here may be due to the subject matter being 

taught.  
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 In a different study, research was conducted on two 

Catholic colleges on all subjects (Sicard, 1997). Teacher-

student interaction was coded by the researcher and student 

perceptions of interactions were analyzed.  The researcher 

sought to answer what types and frequency levels of 

teacher-student interactions were used in class, and what 

were the students’ perceptions of these interactions?  The 

findings indicated that female teachers use more student 

interactions. Overall, the interactions were gender- 

equitable. Students also see the interactions as equitable.  

This study may not be generalizable due to the limited 

population, which included two small parochial colleges. 

The vast amount of research has been conducted on secular 

colleges.    

 A college level study on students’ perceptions of 

teacher-student interactions was conducted on mathematics 

and English classes in England.  Students estimated their 

own perceptions of teacher-student interactions 

(Billington, 1993). This study used the turn-count system 

developed by French & French (1984).  Students were asked 

the following questions. First, what were the total number 

of teacher-student interactions in today’s class? Second, 

what were the total number of interactions between the 
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teacher and female students? Third, what were the total 

number of interactions between the teacher and male 

students?  

 The findings showed that female students thought there 

were more interactions between the teachers and female 

students.  Male students, however, believed there were more 

interactions between teachers and male students.  Students 

also believed that female teachers interacted more in 

English classes, whereas male teachers interacted more in 

mathematics classes. Mugny & Perez (1991) put forward their 

theory of in-group favoritism in which females tend to 

think that they interact more and male students think that 

they interact more.  Students’ estimates correlated with 

the researchers’ score in this study.  People see members 

of their own gender more clearly.  

 Some studies have shown inconsistent results. McBride 

(1990) found that no gender bias occurred with respect to 

teacher-student interactions based on the researcher’s 

observations. Students did not perceive any bias either. 

This inconsistency may be due to the subject matter being 

taught (physical education).  

 A more recent study examined fourth grade elementary 

physical education classes using a teacher-student 
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interaction form (Weiller & Doyle, 2000).  The researchers 

looked at frequency of interaction, who interaction was 

directed to (groups, individuals), and the nature of the 

teacher’s statement (positive or negative feedback). The 

findings showed that males received and initiated fewer 

interactions. Male teachers had more interactions with 

female students and female teachers initiated more 

interactions with male students. Female students did not 

perceive any gender bias. These inconsistent findings may 

be due to the subject matter being taught.    

Teacher Perceptions 

 The next portion of this literature review will cover 

teacher perceptions of teacher-student interaction in the 

classroom.  

 Condravy, Skirball & Taylor (1998) examined teacher 

perceptions of student participation. They found that male 

instructors thought female students participated more than 

male students did. Female instructors believed the 

opposite. Male instructors also thought that female 

students volunteered more, whereas female instructors 

stated that males volunteered more.  Male students 

interrupted female students more often, and acted as the 

leader more.  Female students spoke more when called on and 
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asked for more help outside of class.  They also took 

constructive criticism better than males did. Limitations 

of this study include the fact that the researchers did not 

take into account class size, gender composition, and 

teacher pedagogy.  

 Crawford & MacLeod (1990) examined teacher’s 

perceptions of classroom interaction. They used Teacher 

Perception Questionnaires and looked at why students 

decided to speak, or not, and the frequency and types of 

interactions. Teacher-student interactions were examined 

via student perception surveys and teacher perception 

surveys at one university and one community college 

(Crawford & MacLeod, 1990). No observations were conducted 

here. Both closed-and-open-ended questions were used in the 

surveys to determine if gender differences in participation 

existed, and if so, were they due to discriminatory faculty 

behavior?  

The findings indicated that class size has an effect 

on participation. Males tend to participate more but this 

is not due to teacher bias.  Female teachers have more 

positive climates for male and female students, appear to 

be more sensitive to interpersonal aspects and are more 

attentive to group dynamics in teaching. Also, 
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participation levels increase as class size becomes 

smaller. A limitation to studies conducted on observations 

of teacher-student interaction is the Hawthorne effect. In-

class observation changes the classroom dynamics. This 

research was based on the established psychological 

principle utilizing a persons’ memory for events.  Memory 

is deemed accurate when used in the context where the 

actual events occur, therefore, students were given the 

questionnaire in class.  

 Williams (1998) utilized both teacher and student 

perception questionnaires to attempt to triangulate those 

perceptions with the researcher’s observations. The 

relationship between the teacher’s race and student’s race 

and gender and teacher-student interactions were examined 

in a high school physical education class.  This study was 

based on process-product research. It examined teacher 

expectations and utilized both a teacher and student 

survey, a teacher interview and videotaped segments of 

interaction in the classroom.  The researcher tried to 

triangulate her own perceptions as well as the teacher’s 

and the students’. The findings showed that students 

thought that teachers treated them the same.  The race of 

the teacher did not affect the amount of interactions but 
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may influence the interaction type. African American 

teachers used more managerial and negative interactions and 

interacted more with males.  Anglo teachers used more 

praise and instructional statements with African American 

students. African American males had more teacher 

interaction followed by Anglo males, African American 

females and then Anglo females, who received the least 

attention. Teachers had more interactions with African 

American students than Anglo students. Overall, male 

students had more interactions with the teacher. Female 

students were not aware of receiving less attention by the 

teacher. Anglo teachers perceived that they had more 

interactions with African American students than Anglo 

students.  African American teachers thought they 

interacted with everyone equally.  

In summary, both teachers and students did not have 

accurate perceptions with respect to teacher-student 

interactions.  When the researcher triangulated the 

perceptions of the participants, they found that high 

interaction students were aware of the extra attention. Low 

interaction students were also aware that they did not 

receive as much instructor attention.  Teachers did not see 
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this however, and thought that their interactions with the 

students were fair. 

  This literature has covered teacher-student 

interactions from the primary to post-secondary level. The 

majority of the research has shown that teachers continue 

to interact more with male students than they do female 

students at all levels of education. The sex of the teacher 

appears to have an effect on teacher-student interactions, 

although some research shows the opposite. The majority of 

studies, conducted on student perceptions of teacher-

student interaction in the classroom, demonstrate that 

females think males receive more interactions than they do, 

whereas males tend to think their own sex receives more 

interaction.  Some studies showed cross-sex effects. 

Research on teacher perceptions of teacher-student 

interaction showed that teachers and students do not always 

perceive the same thing with respect to classroom 

interactions.   

The remaining portion of this review of the literature 

will conclude with the theory section in which this 

research is based.   
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THEORY 

 In this final portion of the literature review, I will 

draw from two theories, including symbolic interactionism 

and the liberal feminist theory (socialization theory/equal 

opportunity theory) to provide for the theoretical backdrop 

in which this research will be grounded.  

The first theory is symbolic interactionism, which 

focuses on the interactions among people. Herbert Blumer, 

who coined the phrase “symbolic interactionism” in 1937, 

stated that the characteristics of this approach include 

human interaction, the interpretation of the interaction, 

the response based on the meaning, the use of symbols 

(which includes language and gestures), and the 

interpretation between the stimulus and the response 

(Blumer, 1969). Here, the unit of analysis is the 

interaction. This perspective focuses on the micro level, 

thus a college classroom would fit under this paradigm. 

Interactionists study social interaction based on 

participant observations since close contact in everyday 

lives of people is necessary for understanding the meanings 

of the actions at issue.  

 The second theory on which this research is based, is 

liberal feminist theory, which serves as a guide to 
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understanding gender inequality. Liberal feminism has been 

defined as “feminism of equality” (Mura, 1995). There are 

three major themes in liberal feminism, which are equal 

opportunity, socialization and sex roles/stereotyping, and 

sex discrimination (Acker, 1987). It demands equality 

between the sexes. Equal opportunity means the same, sine 

qua non. It also examines occupational stratification 

between males and females and blames it for female 

oppression.  Liberal feminism demands non-sexist teaching 

and equal treatment of male and female mathematics 

students.  Mathematics is seen as an androcentric field and 

as such, liberal feminists want a feminist pedagogy that 

allows females equal access. Females are disadvantaged in 

the classroom when males receive more attention. Liberal 

feminists strive to remove barriers that prevent females 

from reaching their goals, whether in education or in the 

work force (Acker, 1987). Liberal feminism means equality 

between males and females in mathematics achievement and 

occupations. Moreover, it stands for equal participation in 

mathematics and equal careers in mathematics and science.  

Liberal feminists are also concerned with 

socialization and sex role stereotyping. Males and females 

are socialized differently by family, education, and the 
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media. In schools, teachers’ attitudes can contribute to 

sexist stereotypes, which in turn can cause sex 

discrimination in the classroom. Liberal feminists argue 

that inequity is caused by prejudice or ignorance, hence 

the inequity can be modified via education or policy such 

as affirmative action. Standards and values that 

liberalists adopt come from the dominant social order 

(Thompson, 2003).  

Socialization theory falls under the liberal feminist 

framework. Socialization theorists argue that females can 

perform as well as males in school if they are not treated 

unfairly or socialized into thinking that they cannot do 

well (Thompson, 2003). A gender-neutral education needs to 

be provided to students so that schools can ensure fairness 

which, in turn, benefits society. Pedagogical interventions 

under this theory involve teachers, parents, and 

administrators treating male and female students the same. 

This would include using female role models and providing 

workshops for girls to help them stand on more equal 

footing with males. Teachers, however, need to want to 

treat students the same and overcome their socialized 

perceptions of male and female treatment. Both teachers and 

parents must support feminist teachers’ initiatives. By 
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making equitable improvements in the classroom, a more 

equitable society will result.  Myra and David Sadker 

appear to be proponents of liberal feminist theory (more 

specifically, equal opportunity theory and socialization 

theory). Since the methods in this study are based loosely 

on their measuring instrument, INTERSECT, it makes sense 

that this theory is used to support this research (Sadker, 

Bauchner, Sadker & Hergert, 1981).  

There are other liberal feminist theories that apply 

to gendered education, such as connected knowing (Belenky, 

Clinchy, Goldberger & Tarule, 1997), which falls under 

gender difference theory (Thompson, 2003). Gender 

difference theorists argue that female characteristics 

should be celebrated. There is an incongruence between 

school culture and female culture. Proponents argue that 

female students need a gender sensitive education. This 

type of education would focus on connected knowing, which 

includes experience, intuition, creativity, induction, 

conjecture, and generalization (Belenky, et al., 1997). 

Knowledge is gained from others’ experiences.  

Socialization theorists, however, find gender 

difference theory troubling. They see the feminine 

characteristics listed in the gender difference literature 
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as “…tokens of powerlessness that can and should be altered 

by education” (Thompson, p. 15, 2003). Socialization 

theorists believe that continuous efforts to provide equal 

treatment in the classroom will result in a more just 

educational institution and society. As such, this research 

will be based in part on socialization theory and equal 

opportunity theory, which fall within the liberal feminist 

framework.   
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RESEARCH QUESTIONS 

This research will attempt to triangulate the 

researcher’s observations with both student perceptions of 

the classroom interactions and faculty perceptions with 

respect to gender bias, by utilizing measuring instruments 

that include a Researcher Observation Code Sheet, a Student 

Questionnaire, and an Instructor Questionnaire to help 

answer the following research questions.  First, how often 

does a certain interaction occur?  Second, is there a 

difference between instructor-student interactions based on 

the instructor’s sex?  Third, do the students perceive 

differential treatment based on their own sex in the 

college algebra classroom?  Fourth, how do instructors 

perceive their interactions with students in the college 

algebra classroom?  Lastly, do instructors, students and 

the researcher (an outside observer) share similar 

perceptions of the classroom interactions between the 

instructor and the students, based on gender?  Further 

description of this study can be found in the methodology 

section.  
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CHAPTER 3: METHODOLOGY 

Overview 

 

 The purpose of this study is to examine instructor-

student interactions for possible gender bias in the 

College Algebra classroom. This will be conducted by using 

three measuring instruments in order to answer five 

research questions. The measuring instruments will include 

a Researcher Observation Code Sheet (Appendix A), Coding 

Scheme (Appendix B), Instructor Questionnaire (Appendix C), 

and Student Questionnaire (Appendix D).  

 The research questions I will attempt to answer 

include 1) how often does a certain interaction occur? 2) 

Is there a difference between instructor-student 

interactions based on the instructor’s sex? 3) Do the 

students perceive differential treatment based on their own 

sex in the College Algebra classroom? 4) How do instructors 

perceive their interactions with students in the College 

Algebra classroom? 5) Do instructors, students and the 

researcher (an outside observer) share similar perceptions 

of the classroom interactions between the instructor and 

the students, based on gender?   

Participants and Setting 
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  A community college in the southeastern part of the 

United States was chosen for this study due to its 

location. There is no other community college in the county 

in which this researcher resides.  There are approximately 

67,000 students enrolled in the five sister campuses 

throughout the county. About 37% of the students are male 

and 63% of the students are female. The majority of the 

students are Anglo. Approximately 14% of the students are 

minorities. There are a total of 47 full-time mathematics 

instructors at this college. Sixty-two percent are male and 

38% are female.  

 This accredited college offers AA and AS degrees as 

well as Applied Technology diplomas in various fields. It 

has an Honors College and Duel Enrollment for high school 

students who are college bound. Fall and spring sessions 

are 16 weeks generally with a few 12 week courses offered. 

The summer session is 10 weeks long. The college mission is 

similar to most other colleges where the focus is to 

provide a learner-centered environment, place high value 

and commitment on student success, partner with both 

students and the community, and promote economic and labor 

force development.  
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 To obtain permission to conduct this study, a letter 

with copies of measuring instruments were sent to the 

Provost and the college Internal Review Board (Office of 

the President) asking permission to conduct this study as 

well as permission to contact the individual instructors 

randomly sampled from the population. The college attorneys 

and college Internal Review Board required that every 

instructor and every student in all classes observed, sign 

a three-page consent form.  

Sampling  

Four full-time College Algebra mathematics instructors 

(two males and two females) were randomly chosen to 

participate in this study. A listing with all full-time 

mathematics instructors was obtained online from the 

college. The number of full-time mathematics instructors 

were counted and then divided by males and females. Each 

male and female faculty member was given a number. The 

researcher used a table of random numbers to aid in the 

selection of two male instructors and two female 

instructors.  Once these four instructors were randomly 

chosen, I contacted each instructor by phone and asked for 

their permission to act as a participant in this research. 

If permission was not granted, I selected a different 
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instructor of the same sex using the same table of random 

numbers. I continued this process until I received 

permission from two male and two female instructors.  

Sampling without replacement was used. The first two male 

instructors chosen in the sample declined to participate in 

the study, however, the two males chosen subsequent to them 

accepted the invitation.  The first two female instructors 

chosen gave their permission upon request.  

 However, the college insisted that I obtain a three 

page consent form from all students in the classes that I 

observed and audio recorded. I was unable to obtain consent 

from a few students in both of the male and one female 

instructor taught courses.  Hence, I had to randomly sample 

two more males and one more female instructor.  I was able 

to obtain permission from everyone in this final sample.  

 The researcher spoke with each instructor on the phone 

explaining what the study would entail.  A meeting was 

scheduled with the instructors to review the consent form 

and obtain their signatures (Appendix E: Instructor Consent 

Form). The instructors were told that the researcher would 

visit their class a total of three times. The duration of 

each visit would last the entire class period, which ran 

approximately 55 minutes. Instructors were able to choose 
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which College Algebra class they wanted me to observe. 

Instructors were told that I was observing the interactions 

between the class members. The same information was 

disclosed to the students before they signed their consent 

form (Appendix F: Student Consent Form). Students were 

given a Disclaimer Form (Appendix G) which gave them 

general information about the study. There were a total of 

approximately 12 observation hours for all four class 

visits. 

The first visit occurred about six weeks (February) 

into the term to allow the instructors time to get to know 

their students and learn students’ names and because I was 

unable to observe at the beginning of the term. This was 

due to the college’s strict policy which mandated that I 

obtain a three page consent form from all the students in 

the classes that I observed. The classes sampled near the 

beginning of the term would not give permission for me to 

observe them. By the time I completed another random sample 

of instructors, obtained their permission and received  

signed consent forms from all students in the class, the 

spring session was into the sixth week of the semester 

(February). The second visit occurred in the middle of the 
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semester (March) and the last visit was completed near the 

end of the term (April).  

I observed and coded interactions during the first two 

visits with the use of an audio recorder. On the last visit 

of each class, after observations and audio recordings, I 

handed out the Student Questionnaire to all the students 

present and the Instructor Questionnaire to the 

instructors. Students and instructors were asked not to 

include their name on the questionnaire in order to assure 

anonymity. These questionnaires took about 10 minutes of 

class time. After collecting the questionnaires, a 

Debriefing Form was handed out, which explained the purpose 

of the study (Appendix H: Debriefing Form). 

Measuring Instruments 

Researcher Observation Code Sheet 

 Three measuring instruments were utilized in this 

study. The first instrument was the Researcher Observation 

Code Sheet. (See Appendix A: Observation Code Sheet). Upon 

arriving five minutes early for class, the researcher sat 

in an inconspicuous place to fill out the top portion of 

the code sheet. The instructor sex, the number of male and 

female students enrolled in the course (provided by the 

instructor), the total number of students present, number 
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of male and female students present, class day and time, 

and a diagram of the class were recorded on the Observation 

Code Sheet. Each student at their desk was assigned a 

number and was labeled as male or female. I utilized an 

audio recorder to help with coding in the event that I 

missed anything since it can be difficult to keep up at 

times when discussion is moving along at a rapid pace. I 

utilized the coding scheme (Appendix B: Coding Scheme) to 

help with coding each interaction.  

 There were five major categories in the coding scheme. 

The first category was Teacher initiates Interaction with 

Student (TIS). This category addressed instances in which 

the teacher communicated with a student or the class by 

calling on a student by name (N), pointing at a student to 

respond (P), using eye contact to call on a student (EC), 

calling on the class as a group (G), or posing an open- 

ended question (POQ). The sex of the student was denoted 

here by the student number assigned on the diagram. 

 Under the TIS section, I also coded the type of 

question that the instructor asked the student along with 

the sex of the student. I coded for high-level questions 

and low-level questions. Low-level questions (LLQ) included 

basic fact questions like what is 12 times 3?  What is (x-
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9)(x+9) multiplied? These are basic questions that college 

algebra students should already know. If, however, a 

student was asked a question that involved more than 

reciting a formula, computing, etc., and had to critically 

think about the problem, this was considered a higher level 

question (HLQ).   

 The second category was Student Response to Teacher 

(SRT). If the students responded to the teacher by raising 

their hand, it was denoted by writing down an “RH”. If a 

call out occurred, it was coded as “CO”.  “CA” stood for 

class answer and “SI” for silence in the event no one 

responded to the instructor.  

 The third category involved the teacher’s reaction 

(TR) to the student or class response. There were several 

different reactions that an instructor could have. They 

were coded as follows. “P” stood for praise.  Praise meant 

positive reinforcement; it went beyond accepting a student 

response. Examples included comments such as good job, well 

done, excellent.  “A” stood for acceptance, which was 

defined as showing the appropriateness of a comment or 

answer. Examples included correct, right, okay, etc. “R” 

denoted remediation. This was the non-acceptance of a 

comment/answer. Examples included try again, not quite, 
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think about it again, etc.  “C” stood for criticize, 

meaning the instructor used a harsh or angry voice 

expressing disapproval. For instance, “your work is messy”, 

“you need to study harder”, “pay attention”, etc.  “I” 

meant ignore and was used when a student was called on or 

yelled out a comment/question/answer and was given no 

attention by the instructor.  “INT”, interrupt, was defined 

as when the student’s verbal interaction was interrupted by 

the instructor.  “SexCT” (sexist comment) was used if the 

instructor’s reaction was sexist. This included a comment 

about only males being mathematicians, or always asking a 

male student to help a female student figure out a 

mathematical problem, or any comment which would demean or 

devalue one sex over another.  “SexL” (sexist language) was 

coded for in the event the instructor responded using 

sexist language such as using “he” or “you guys” to refer 

to females or both males and females.  

 The next category involved the Student initiating 

Interaction with the Teacher (SIT).  A “Q” was used if the 

interaction by the student involved asking a question. A 

“C” was coded if the student made a comment in class. It is 

important to note that student-student interaction was not 

coded for in this research. The focus of this research was 
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on the interaction between the instructor and the student. 

Interaction was the unit of analysis and was defined as 

verbal or non-verbal communication between teachers and 

students.  

 The final category involved general observations. 

Teachers often lecture in class. I coded for teacher’s 

comments/questions that mentioned (if at all) male 

mathematicians (MM) and female mathematicians (FM). I also 

examined the classroom climate in terms of friendly and 

nurturing, authoritative, competitive, or comfortable and 

laid back. The coding conducted during the researcher 

observation addresses research questions one, two and five.       

Inter-coder Reliability 

 In order to address the issue of reliability, I 

trained an undergraduate student who was interested in 

gender issues on how to use my coding scheme. The college 

would not allow anyone to accompany me to the classroom due 

to liability issues so I chose the best recording for each 

of the four instructor’s classes and the student and I 

spent about eight hours going through each interaction on 

the four tapes. Inter-observer reliability was calculated 

for each of the interactions observed. I computed the 

number of times we agreed and disagreed, and then divided 
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the total agreement by the total number of interactions for 

the four classes of observed interactions.  The total 

agreement averaged 84%.  

Instructor Questionnaire 

 The second measuring instrument is the Instructor 

Questionnaire (Appendix C). It was composed of 19 multiple-

choice questions on the teacher’s perceptions of teacher-

student interactions in the classroom. This instrument 

helped answer research questions four and five.     

Steps were taken to establish validity by examining 

each question for clarity and comprehensiveness. I 

administered this questionnaire to five different 

instructors to examine prior to observing the classes. 

Comments, suggestions and other feedback were noted to 

improve the instrument.  

Student Questionnaire 

 The final measuring instrument is the Student 

Questionnaire. It was composed of 26 multiple choice 

questions (Appendix D). This measuring instrument will help 

answer research questions three and five.  

To address validity, this questionnaire was handed out 

to students for their comments and suggestions on clarity 

and comprehensiveness. 
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CHAPTER 4: DATA ANALYSIS 

 

Demographics 

 

A total of four teachers were randomly chosen to 

participate in this study. Two females and one male were 

Anglo and one male was Middle-Eastern. The age of the 

teachers varied from 25 to 62 years old. Teaching 

experience ranged from 2 to 30 years with females having 

two to three years experience and males ranging from 8 to 

30 years. Student enrollment ranged from 24 to 30 students 

per class.    

Three data bases were constructed using The 

Statistical Package for Social Sciences (SPSS 15.0, 2006). 

One data base was constructed for each of the measuring 

instruments. The results will be presented in the following 

order. First, the Instructor Questionnaire results will be 

presented via frequency distributions and cross 

tabulations. Second, the results from the Student 

Questionnaire, which includes frequency distributions, 

cross tabulations and Pearson Chi-Squares, will be 

discussed via four different categories, including student 

gender, teacher gender, teacher gender by female students, 

and teacher gender by male students.  Third, the Researcher 
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Observations will be presented via frequency distributions, 

cross tabulations, and Pearson Chi-Squares by teacher 

gender, student gender, teacher gender and female student 

responses and teacher gender by male student responses.  

Instructor Questionnaire Results 

 Frequency distributions were run on the item 

questionnaire, which had a total of four participant 

teachers (two male and two female). Chi-Squares were not 

run on these cross tabulations since the number of teachers 

was so small (N=4).    

Results by Instructor Sex 

Crosstabs were run for gender of teacher by question 

number on the questionnaire. There were a total of 19 

questions.  The results will be presented by the following 

five categories to help organize the data in a more 

readable manner. First, whom does the teacher know by name 

and whom do they call on? Second, whom does the teacher 

respond to? Third, how does the teacher respond to 

students? Fourth, which students participate? Fifth, what 

is the classroom climate like? 

Category 1: 

Whom the Teacher Knows by Name and Whom They Call on 
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This first category will be answered using results 

from questions 1, 2, 3, 4, 11, 18 and 19 from the 

Instructor Questionnaire. Question one asked if the 

teachers knew their mathematics students by name. All of 

the teachers answered they knew all or most of their 

students by name. Question two asked how many male students 

the teacher knew by name.  All of the teachers reported 

they knew all or most of the male student’s names. Question 

three asked how many female students the teacher knew by 

name. Again, all teachers reported they knew all or most of 

the female students’ names.  

Question four asked which students the teachers called 

on the most in their class. One hundred percent answered 

that they did not notice whether they called on male or 

female students more.  

Question 11 asked if teachers used methods to ensure 

that they were calling on both sexes equally. All of the 

male teachers said sometimes and all of the females stated 

that they never thought about it.  

Question 18 asked how many interactions the teacher 

had with male students today. Fifty percent of male 

teachers answered one through five, the other 50% of males 

answered 6 through 10. Fifty percent of female teachers 
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answered one through five and the other 50% stated they did 

not notice.  

Question 19 asked how many interactions the teacher 

had with female students today. Fifty percent of male 

teachers answered 6 through 10, the other 50% answered they 

did not notice. Fifty percent of female teachers answered 

one through five and the other 50% of females answered they 

did not notice.  

Category 2:  

Whom Does the Teacher Respond to? 

The second category, whom does the teacher respond to 

will be addressed by questions five, six, seven and eight 

from the Instructor Questionnaire. Questions five and six 

asked if teachers acknowledged students who called out 

answers without being called on and, if so, whom? Fifty 

percent of the male and female teachers answered they 

always acknowledge students, and the other 50% answered 

that they sometimes acknowledge students. Fifty percent of 

the male teachers indicated that these students were both 

male and female, 50% of the male and female teachers 

answered they did not notice and 50% of the female teachers 

stated this did not apply.  
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 Questions seven and eight asked if the teachers 

acknowledged students who called out questions during 

class, and if so, what sex were the students? All of the 

teachers indicated that they always acknowledged such 

students. Fifty percent of males answered that these 

students were male and female students equally, 50% of 

males and 100% of the female teachers indicated that they 

did not notice.  

Category 3:  

How Does the Teacher Respond to the Students? 

 The third category, how does the teacher respond to 

the students, will be answered by questions 12, 13, 14 and 

15? Question 12 asked if the teachers reacted differently 

to comments made by male versus female students. All 

teachers stated no.  

 Question 13 asked if teachers used humor in the 

classroom that may be considered sexist to some. One 

hundred percent of males and 50% of female teachers said 

no, the other 50% of female teachers stated they did not 

know.  

 Question 14 asked if teachers encouraged male and 

female students to take an interest in mathematics. Fifty 

percent of males and 100% of female teachers indicated they 
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encouraged both sexes equally, the other 50% of males 

stated they did not encourage either sex.  

Question 15 asked if teachers included contributions 

of male or female mathematicians in their lectures. Fifty 

percent of the males stated they included male 

mathematicians only, 50% of male and 50% of female teachers 

stated they did not include any mathematicians, and 50% of 

female teachers answered they did not notice. 

Category 4:  

Which Students Participate? 

 The fourth category, which students participate, will 

be answered by questions 9 and 10 from the Instructor 

Questionnaire. Questions 9 and 10 asked if one student 

participated more than anyone else in class and if so, was 

the student male or female. All males and 50% of female 

teachers said yes. The other 50% of female teachers stated 

no. All male teachers stated that a female student 

participated more and 50% of female teachers stated that a 

male participated more. The other 50% of female teachers 

indicated that this did not apply.  

Category 5:  

Classroom Climate 
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The last category, classroom climate will be addressed 

via questions 16 and 17 on the Instructor Questionnaire. 

Question 16 asked how the teachers would characterize their 

classroom climate. Fifty percent of male teachers said 

their classroom climate was authoritative, and the other 

50% of males stated their class was comfortable and laid 

back. One-hundred percent of the female teachers 

characterized their classroom climate as warm and 

friendly/nurturing.  

Question 17 asked if the students were comfortable in 

class. Fifty percent of males and 100% of females said yes, 

the other 50% of male teachers stated they did not know.  

Summary 

 Based on the Instructor Questionnaire results, 

teachers reported that they knew all or most of the 

students’ names in class and they call on them equally 

although some teachers did not use methods to ensure 

students were being called on equally. Teachers did 

acknowledge students that called out answers and thought 

that these students were both male and female, if they 

noticed at all. Teachers reported that they responded to 

students in the same ways and did not use sexist humor in 

the classroom. Most teachers encouraged both males and 
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females in mathematics, however, teachers that included 

mathematicians in their lectures tended to only use male 

mathematicians. With respect to student participation, male 

teachers thought they had a female who participated more 

and a female teacher said she had a male who participated 

more. Overall, classroom climate was characterized as 

comfortable, or friendly/nurturing, although one male 

teacher claimed his was authoritative. Most teachers 

thought their students were comfortable in their class.  

Student Questionnaire Results 

 Eighty-one students participated in the student 

questionnaire. Thirty-five were male and 46 were female.  

Their ages ranged from 15 through 53 years old with a mean 

age of 21.2. Race consisted of Anglo (72%), African 

American (7.4%), Asian (13.6%), Hispanic (3.7%), and Other 

(2.5%). Students had one through seven years of college 

with the majority of the students in their first year 

(54.3%). 

 Frequency distributions, cross tabulations, and 

Pearson Chi-Squares were run on this data. There were a 

total of 26 multiple-choice questions asked on the student 

survey. Although this data was originally run and analyzed 

without collapsing categories, it was re-run and reanalyzed 
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after collapsing several categories. The collapsing was 

done on questions that had numerous possible answers. 

Categories were collapsed for two reasons. First, there 

were so many categories to begin with that the majority of 

the students answered similarly and did not use many of the 

categories/answers listed in the questionnaire. Second, 

since many categories had such a small number of student 

responses, the researcher wanted to determine if any 

significance could be found by collapsing categories. 

Answers for questions 2, 3, 8, 9, 11, 12, 13, 15, 16, 18, 

21, 25 and 26 were all collapsed on the Student 

Questionnaire (Appendix I: Collapsed Categories.)  

The following results will be presented by the 

following seven categories similar to those in the 

Instructor Questionnaire results. They include whom does 

the teacher know by name and call on, does the teacher 

respond to the student, how does the teacher respond to the 

student, negative responses by the teacher, student 

participation, classroom climate, and high-level and low- 

level questions. These categories will include cross 

tabulations and Chi-Square analyses of student gender by 

question, teacher gender by question, teacher gender and 

female students by question and teacher gender and male 
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students by question. Only variables where significance was 

found will be reported in detail.  

It is important to note that throughout these results, 

the Chi-Square degrees of freedom are relatively small 

(below 10) so it is difficult to definitively state whether 

or not there is enough of a difference between groups to be 

significant. The differences could be due to random 

variation in the population. A total of two-hundred-sixty 

Chi-Squares were run. Only significant results less than 

.05 (p < .05) will be reported.     

Category 1:  

Whom the Teacher Knows by Name and Whom They Call On 

This category will include results from the Student 

Questionnaire for questions 1, 2, 10, 15 and 16. There were 

three areas of significance under category one. Question 

one asked if the instructor knew the students by name. 

Pearson Chi-Square cross tab analyses were conducted to 

examine the relationship between student gender and 

question one (X2 = 1.339; p = .247), teacher gender and 

question one (X2 = .065; p = .799), teacher gender and 

female student by question one (X2 = .982; p = .322), and 

teacher gender and male student by question one (X2 = .282; 

p = .595). Results of these analyses suggest that there 
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were no significant relationships between any of these 

variables.  

In question two, students were asked how the 

instructor calls on them the most. Pearson Chi-Square cross 

tab analyses were conducted to examine the relationship 

between student gender and question two (X2 = .079; p = 

.779), teacher gender and female students by question two 

(X2 = 2.281; p = .131), and teacher gender and male students 

by question two (X2 = 2.519; p = .112).  The results of 

these analyses suggest that there were no significant 

relationships between any of these variables.  

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and   

question two. Results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

4.761; p = .029). A review of the cross tab count table 

shows that students with female teachers reported female 

teachers always called on them by name, pointing and eye 

contact (100%), whereas male teachers did not do so as much 

(89.5%). Moreover, more students with male teachers (10.5%) 

reported they were never called on than students with 

female teachers (0%).  See Table 1 below.  

Table 1 
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Responses to Survey Question “How does your instructor call 

on you the most?”  

Student Response    M Teacher %   F Teacher  %  

     n     n     

Name/point/eye contact 34  89.5   43     100.0 

Never calls on me  4  10.5   0   0.0 

___________________________________________________________ 

Note.  Students with Male Teachers, N = 38, Students with 

Female Teachers, N = 43. X2 = 4.761; p = .029. 

Question 10 asked who the instructor tends to call on 

in class. Pearson Chi-Square cross tab analyses were 

conducted to examine the relationship between student 

gender and question 10 (X2 = .714; p = .398), teacher gender 

and question 10 (X2 = 1.621; p = .203), teacher gender and 

female students by question 10 (X2 = .581; p = .446), and 

teacher gender and male students by question 10 (X2 = 1.036; 

p = .309). The results showed there were no significant 

relationships between any of these variables.  

Question 15 asked how many interactions there were 

between the instructor and female students today.  Pearson 

Chi-Square cross tab analyses were conducted to examine the 

relationship between student gender and question 15 (X2 = 
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.828; p = .661), teacher gender and question 15 (X2 = 3.037; 

p = .219), and teacher gender and female students by 

question 15 (X2 = 1.047; p = .592). Results of these 

analyses suggest that there were no significant 

relationships between any of these variables. 

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and   

male students by question 15. Results of this analysis 

suggest that there was a significant relationship between 

these variables (X2 = 6.181; p = .045). A review of the 

cross tab count table shows that although many male 

students did not notice, more male students thought male 

teachers had more interactions with female students (56.3%) 

than female teachers did (26.3%).  See Table 2 below.  

Table 2 

Responses to Survey Question “How many interactions were 

there between the instructor and female students today?”  

Male Student     M Teacher %   F Teacher  %  

Response 

     n     n     

0-2 interactions  0    0.0   5  26.3  

3+ interactions          9   56.3   5       26.3      

Did not notice       7      43.7      9       47.4 
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___________________________________________________________ 

Note.  Male Students with Male Teachers, N = 16, Male 

Students with Female Teachers, N = 19. X2 = 6.181; p = .045. 

 Question 16 asked how many interactions were there 

between the instructor and male students today. Pearson 

Chi-Square cross tab analyses were conducted to examine the 

relationship between teacher gender by question 16 (X2 = 

.346; p = .841), teacher gender and female students by 

question 16 (X2 = .847; p = .655), and teacher gender and 

male students by question 16 (X2 = .867; p = .648). Results 

of these analyses suggest that there were no significant 

relationships between any of these variables.  

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between student gender and     

question 16. Results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

6.093; p = .048). A review of the cross tab count table 

shows that male students reported they had more 

interactions than females reported. However, more female 

students reported that male students had fewer interactions 

than male students thought they had. See Table 3 below.  

Table 3 
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Responses to Survey Question “How many interactions were 

there between the instructor and male students today?”  

Student Response   M Student    %    F Student  %  

     n     n     

0-2 interactions  1    2.8   10   21.7  

3+ interactions          17   48.6   19       41.3     

Did not notice       17     48.6      17       37.0  

___________________________________________________________ 

Note.  Male Students, N = 35, Female Students, N = 46. X2 = 

6.093; p = .048. 

Category 2:  

Does Your Teacher Respond to You? 

This category will include results from the Student 

Questionnaire for questions 3, 11, 12 and 13. This category 

had two areas of significance. Question three asked how 

often students raised their hand but never got called on 

during class. Pearson Chi-Square cross tab analyses were 

conducted to examine the relationship between student 

gender and question three (X2 = 2.476; p = .116), teacher 

gender and question three (X2 = .340; p = .560), teacher 

gender and female student responses by question three (X2 = 

.271; p = .603), and teacher gender and male student 
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responses by question three (X2 = .054; p = .817). The 

results of these analyses suggest that there were no 

significant relationships between any of these variables.  

Question 11 asked how often students were called on by 

the instructor in class even though they had not raised 

their hand. Pearson Chi-Square cross tab analyses were run 

to examine the relationship between student gender and 

question 11 (X2 = 2.886; p = .236), teacher gender and 

question 11 (X2 = .791; p = .674), teacher gender and female 

students by question 11 (X2 = .326; p = .849), and teacher 

gender and male students by question 11 (X2 = .580; p = 

.748). Results of these analyses suggest that there were no 

significant relationships between any of these variables.  

Question 12 asked how often the instructor called on 

them if they raised their hand in class. Pearson Chi-Square 

cross tab analyses were run to examine the relationship 

between student gender and question 12 (X2 = 1.560; p = 

.458), teacher gender and question 12 (X2 = 4.136; p = 

.126), teacher gender and female students by question 12 (X2 

= 4.979; p = .083), and teacher gender and male students by 

question 12 (X2 = .033; p = .855). The results of these 

analyses suggest that there were no significant 

relationships between any of these variables.  
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Question 13 asked if the instructor would respond to 

them in class if they spoke out without getting called on. 

A Pearson Chi-Square cross tab analysis was conducted to 

examine the relationship between student gender and 

question 13 (X2 = .413; p = .814), and teacher gender and 

female students by question 13 (X2 = 5.294; p = .071). The 

results of these analyses suggest that there were no 

significant relationships between these variables.   

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

question 13. Results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

11.664; p = .003).  A review of the cross tab count table 

suggests that although the majority of students with male 

and female teachers answered the teacher always responds to 

them, more students with female teachers (23.3%) answered 

that they were not responded to than students with male 

teachers (2.7%). More students with male teachers (18.4%) 

reported, however, that they did not notice or did not call 

out answers when compared to those with female teachers 

(2.3%). See Table 4 below.  

Table 4 



 113 

Responses to Survey Question “If you speak without getting 

called on, does your instructor respond to you?”  

Student Response   M Teacher %    F Teacher  %  

    n       n   

Yes    30  78.9   32  74.4 

No    1   2.7   10  23.3 

Not noticed/  7  18.4   1   2.3 

Not called out  

___________________________________________________________ 

Note. Students with Male Teachers, N = 38, Students with 

Female Teachers, N = 43. X2 = 11.664; p = .003. 

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and male 

students by question 13. The results of this analysis 

suggest that there was a significant relationship between 

these variables (X2 = 6.937; p = .031).  A review of the 

cross tab count table suggests that although most male 

students in male and female taught classes thought the 

teacher responded to them, more male students with female 

teachers (21.1%) thought they were not responded to if they 

spoke without getting called on than male students with 

male teachers (0%). Also, more male students with male 
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teachers (18.7%) either did not notice if they were 

responded to or did not call out answers than male students 

with female teachers (0%).  See Table 5 below.  

Table 5 

Responses to Survey Question “If you speak without getting 

called on, does your instructor respond to you?”  

Male Student      M Teacher %   F Teacher %  

Response 

     n      n   

Yes     13  81.3  15  78.9 

No     0   0.0  4  21.1 

Not noticed/   3  18.7  0   0.0 

Not called out  

___________________________________________________________ 

Note. Male Students with Male Teachers, N = 16, Male 

Students with Female Teachers, N = 19. X2 = 6.937; p = .031. 

Category 3:  

How Does the Teacher Respond? 

This category will include results from the Student 

Questionnaire for questions 6, 8, 7, 9, and 20. There was 

one area of significance under this category. Question six 

asked how does the instructor react to your comments 

compared to those of the opposite sex. A Pearson Chi-Square 
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cross tab analysis was conducted to examine the 

relationship between student gender and question six. 

Results of this analysis suggest that there is a 

significant relationship between these variables (X2 = 

7.355; p = .025). Review of the cross tab count table 

suggests that more female students reported that the 

teacher responded positively (89.1%) than male students 

reported (68.6%). More female students (2.2%) also reported 

teachers responded negatively to them, whereas no male 

students reported this. Also, an increased number of male 

students experienced that they did not notice if the 

instructor reacted to their comments differently than that 

of the opposite sex.  See Table 6 below.  

Table 6 

Responses to Survey Question “How does the instructor react 

to your comments compared to those of the opposite sex?”  

Student Response   M Student  %      F  Student   %  

    n     n   

Positively  24  68.6  41   89.1 

Negatively  0   0.0  1     2.2 

Have not noticed 11  31.4  4     8.7 

___________________________________________________________ 



 116 

Note.  Male Students, N = 35, Female Students, N = 46. X2 = 

7.355; p = .025. 

 Cross tabulations and Pearson Chi-Squares were 

conducted to examine the relationship between teacher 

gender and question six (X2 = 2.053; p = .358), teacher 

gender and female students by question six (X2 = 2.137; p = 

.344), and teacher gender and male students by question six 

(X2 = .504; p = .478). The results of these analyses suggest 

that there were no significant relationships between these 

variables.  

Question eight asked students to characterize the 

manner their instructor most often responded to their 

comments in class. A Pearson Chi-Square cross tab analysis 

was conducted to examine the relationship between student 

gender and question eight (X2 = 1.313; p = .252), teacher 

gender and question eight (X2 = .738; p = .390), teacher 

gender and female students by question eight (X2 = 2.327; p 

= .127), and teacher gender and male students by question 

eight (X2 = .029; p = .865). The results of these analyses 

suggest that there were no significant relationships 

between these variables.   

Question seven asked does your instructor use humor 

that you find offensive, embarrassing or belittling to your 
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own sex?  Cross tabulations and Chi-Squares were also run 

on student gender by question seven (X2 = .2.939; p = .086), 

teacher gender by question seven (X2 = .102; p = .749), 

teacher gender and female students by question seven (X2 = 

1.115; p = .291), and teacher gender and male students by 

question seven (X2 = .781; p = .377). The results of these 

analyses suggest that there were no significant 

relationships between any of these variables.         

Question nine asked if the instructor used terms like 

“he” or “you guys” to refer to persons who were or might be 

female. Pearson Chi-Square cross tab analyses were 

conducted to examine the relationship between student 

gender by question nine (X2 = 1.622; p = .444), teacher 

gender by question nine (X2 = 5.189; p = .075), teacher 

gender and female students by question nine (X2 = 4.237; p = 

.120), and teacher gender and male students by question 

nine (X2 = 1.868; p = .393). Results of these analyses 

suggest that there were no significant relationships 

between any of these variables. 

Question 20 asked what kind of mathematicians the 

instructor discussed in class. Cross tabulations and Chi-

Squares were run on student gender by question 20 (X2 = 

4.194; p = .380), teacher gender by question 20 (X2 = 2.567; 
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p = .633), teacher gender and female students by question 

20, (X2 = .334; p = .846), and teacher gender and male 

students by question 20 (X2 = 3.300; p = .348). The results 

of these analyses suggest that there were no significant 

relationships between any of these variables.  

Category 4:  

Negative Responses by the Teacher 

This category will include results from the Student 

Questionnaire for questions 22, 23, and 24. There was one 

area of significance under this category. Question 22 asked 

if the instructor would correct a student if the student 

made a sexist comment.  

Cross tabs and Chi-Squares were conducted to examine 

the relationship between student gender and question 22 (X2 

= 2.752; p = .253), teacher gender and question 22 (X2 = 

1.815; p = .403), teacher gender and female students by 

question 22 (X2 = .937; p = .333), and teacher gender and 

male students by question 22 (X2 = .874; p = .646). The 

results of these analyses suggest that there were no 

significant relationships between these variables.  

Question 23 asked if the student’s mathematics 

instructor had ever interrupted them. Cross tabs and Chi-

Squares were run on student gender by question 23 (X2 = 
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3.031; p = .387), teacher gender by question 23 (X2 = 1.706; 

p = .636), teacher gender and female students by question 

23 (X2 = 1.568; p = .457), and teacher gender and male 

students by question 23 (X2 = 1.062; p = .786). The results 

of these analyses suggest that there were no significant 

relationships between any of these variables.  

Question 24 asked if the mathematics instructor gave 

more help/attention to students of the opposite sex of the 

student filling out the survey. A Pearson Chi-Square cross 

tab analysis was conducted to examine the relationship 

between student gender and whether the student thought the 

instructor gave more help/attention to the opposite sex of 

the student.  Results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

6.088; p = .048). Review of the cross tab count table 

suggests that almost 46% of the male students thought the 

instructor never gave more help/attention to the opposite 

sex as opposed to over 71% of females. An increased number 

of females thought that instructors never gave more 

attention to male students than themselves.  See Table 7 

below.  

Table 7 
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Responses to Survey Question “Does your mathematics 

instructor give you more help/attention to the opposite sex 

of you?”  

Student 

Response   M Student %  F Student  %  

    n    n   

Always   3   8.6  1   2.2  

Never   16  45.7  33  71.7 

Have not noticed  16  45.7  12  26.1  

___________________________________________________________ 

Note. Male Students, N = 35, Female Students, N = 46. X2 = 

6.088; p = .048. 

 Cross tabulations and Chi-Squares were conducted on 

teacher gender by question 24 (X2 = .018; p = .991) teacher 

gender and female students by question 24 (X2 = 3.010; p = 

.222), and teacher gender and male students by question 24 

(X2 = 2.595; p = .273). Results of these analyses suggest 

that there were no significant relationships between these 

variables.  

Category 5:  

Student Participation 

 This category includes results from the Student 

Questionnaire for questions 4, 5 and 14. This category had 
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six areas of significance. Question four asked which 

students asked the most questions in class. A Chi-Square 

cross tab analysis was run to examine the relationship 

between student gender and which students ask the most 

questions in class. The results of this analysis suggest 

that there was no significant relationship between these 

variables (X2 = 5.398; p = .145).  

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

question four. Results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

17.602; p = .001).  A review of the cross tab count table 

suggests that although the majority of students in either a 

male (52.6%) or female (39.5%) taught class thought that 

both male and female students asked the most questions, 

more students in male-taught courses (31.6%) thought 

females asked the most questions, whereas students taught 

by female teachers answered male students asked the most 

questions (20.9%). An increased number of students who had 

male teachers reported that female students asked the most 

questions in class. See Table 8 below.  

Table 8 
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Responses to Survey Question “Which students ask the most 

questions in class?”  

Student Response   M Teacher  %    F Teacher   %  

    n      n   

Males    0     0.0 9   20.9 

Females   12      31.6 3    7.0 

Both sexes  20    52.6 17   39.5 

Have not noticed 6    15.8 14   32.6 

___________________________________________________________ 

Note.  Students with Male Teachers, N = 38, Students with 

Female Teachers, N = 43. X2 = 17.602; p = .001. 

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

female students by question four. Results of this analysis 

suggest that there is a significant relationship between 

these variables (X2 = 11.535; p = .009). A review of the 

cross tab count table suggests that the majority of female 

students answered that whether or not the teacher was male 

(59.1%) or female (54.2%), both males and females asked the 

most questions in class. However, more female students with 

male teachers (27.3%) thought females asked more questions, 

whereas more female students with female teachers reported 
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that more male students asked more questions (16.7%). See 

Table 9 below.  

Table 9 

Responses to Survey Question “Which students ask the most 

questions in class?”  

Female Student    M Teacher   %    F Teacher  %  

Response 

     n      n   

Males     0   0.0  4  16.7 

Females        6    27.3  0   0.0 

Both sexes      13  59.1  13  54.2 

Have not noticed      3  13.6  7  29.2 

___________________________________________________________ 

Note.  Female Students with Male Teachers, N = 22, Female 

Students with Female Teachers, N = 24. X2 = 11.535; p = 

.009. 

Cross tabs were also conducted on teacher gender and 

male students by question four. A Pearson Chi-Square cross 

tab analysis was conducted to examine the relationship 

between teacher gender and male students by question four. 

Results of this analysis suggest that there is a 

significant relationship between these variables (X2 = 

8.221; p = .042). A review of the cross tab count table 
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suggests that more males who had male teachers thought both 

male and female students asked the most questions in class, 

however, when comparing the percentage of which sex asked 

the most questions, more male students with male teachers 

thought female students did (37.5%), whereas more male 

students with female teachers (26.3%) thought that male 

students asked the most questions. There was an increased 

number of male students with male teachers who thought that 

females asked the most questions in class. See Table 10 

below.  

Table 10 

Responses to Survey Question “Which students ask the most 

questions in class?”  

Male Student    M Teacher  %    F Teacher   %  

Response 

    n      n   

Males    0   0.0  5   26.3 

Females   6    37.5  3   15.8 

Both sexes  7  43.8  4   21.1 

Have not noticed 3  18.7  7   36.8 

___________________________________________________________ 

Note.  Male Students with Male Teachers, N = 16, Male 

Students with Female Teachers, N = 19. X2 = 8.221; p = .042.  
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Question five asked which students made the most 

comments in class. A Pearson Chi-Square cross tab analysis 

was conducted to examine the relationship between student 

gender and question five (X2 = 3.068; p = .381), and teacher 

gender and male students by question five (X2 = 5.230; p = 

.156). The results of these analyses suggest that there 

were no significant relationships between these variables.  

Cross tabs were also conducted on teacher gender by 

question five. A Pearson Chi-Square cross tab analysis was 

conducted to examine the relationship between teacher 

gender and question five. Results of this analysis suggest 

that there is a significant relationship between these 

variables (X2 = 10.031; p = .018). Review of the cross tab 

count table suggests that although both sexes thought they 

made comments equally in class despite teacher sex, 

students reported that male students made more comments in 

female-led classes (30.2%), yet students in female-led 

classes thought more males made comments in class. See 

Table 11 below.  

Table 11 

Responses to Survey Question “Which students make the most 

comments in class?”  
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Student Response   M Teacher  %     F Teacher  %  

    n       n   

Males    2    5.3  13  30.2 

Females   8     21.1   6  14.0 

Both sexes  23   60.5  16  37.2 

Have not noticed 5   13.1   8  18.6 

___________________________________________________________ 

Note.  Students with Male Teachers, N = 38, Students with 

Female Teachers, N = 43. X2 = 10.031; p = .018. 

A cross tabulation was conducted on teacher gender and 

female student by question five. The Pearson Chi-Square 

cross tab analysis between teacher gender and female 

students by question five showed that there is a 

significant relationship between these variables (X2 = 

8.210; p = .042). A review of cross tab count table 

revealed that although most students reported that both 

male (54.5%) and female students (41.7%) make the most 

comments regardless of teacher sex, more female students 

(31.8%) reported that females make the most comments in a 

male instructed course, and females also reported that male 

students make more comments in a female-led class (25%).  

See Table 12 below.  
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Table 12 

Responses to Survey Question “Which students make the most 

comments in class?”  

Female Student    M Teacher   %    F Teacher  %  

Response 

     n      n   

Males     0   0.0  6  25.0 

Females    7  31.8  3  12.5 

Both sexes   12  54.5  10  41.7   

Have not noticed  3  13.7  5  20.8  

___________________________________________________________ 

Note.  Female Students with Male Teachers, N = 22, Female 

Students with Female Teachers, N = 24. X2 = 8.210; p = .042. 

 Question 14 asked which students dominate the verbal 

interactions with the instructor. Pearson Chi-Square cross 

tab analyses were run to examine the relationship between 

student gender and question 14 (X2 = 1.922; p = .589), 

teacher gender and female students by question 14 (X2 = 

3.912; p = .271), and teacher gender and male students by 

question 14 (X2 = 6.255; p = .100). Results of these 

analyses suggest that there were no significant 

relationships between any of these variables.  
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A Pearson Chi-Square cross tab analysis was also 

conducted to examine the relationship between teacher 

gender and question 14. The results of this analysis 

suggest that there was a significant relationship between 

these variables (X2 = 7.910; p = .048). A review of the 

cross tab count table reveals that although most students 

in both male and female-taught classes thought male and 

female students interacted equally, more students in male- 

taught classes thought both sexes interacted equally than 

those in female-led classes. Moreover, more students in 

female-taught classes thought male students dominated the 

discussion, whereas more students in male-taught classes 

thought females dominated the discussion.  See Table 13 

below.  

Table 13 

Responses to Survey Question “Which students dominate the 

verbal interactions with the instructor?”  

Student Response   M Teacher %    F Teacher  %  

    n    n   

Male    0  0.0  8    18.6  

Female   5  13.2  4     9.3 

Both Sexes  27  71.1  25    58.1 
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Have Not Noticed 6  15.7    6    14.0  

___________________________________________________________ 

Note. Students with Male Teachers, N = 38, Students with 

Female Teachers, N = 43. X2 = 7.910; p = .048. 

Category 6:  

Classroom Climate 

 This category will include results from the Student 

Questionnaire for questions 17, 18, 19 and 21. There were 

three areas of significance under this category. Question 

17 asked if the student preferred a mathematics instructor 

that was male or female. A Pearson Chi-Square cross tab 

analysis was conducted to examine the relationship between 

student gender and question 17 (X2 = 3.666; p = .300), and 

teacher gender and female students by question 17 (X2 = 

7.624; p = .054). Results of these analyses suggest that 

there were no significant relationships between these 

variables.  

A Pearson Chi-Square cross tab analysis was also 

conducted to examine the relationship between teacher 

gender and whether the student preferred a mathematics 

instructor of a particular sex. The results of this 

analysis suggest that there was a significant relationship 

between these variables (X2 = 18.279; p = .000). A review of 
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the cross tab count table reveals that although most 

students with male teachers (73.7%) and students with 

female teachers (62.8%) reported it did not matter, more 

students with male teachers answered they preferred a male 

teacher, whereas more students with female teachers said 

they preferred a female teacher.  See Table 14 below.  

Table 14 

Responses to Survey Question “Do you prefer a mathematics 

instructor that is male or female?”  

Student Response   M Teacher %    F Teacher  %  

    n    n   

Male    5  13.2  0   0.0  

Female   0   0.0  13  30.2 

Does not matter  28  73.7  27  62.8 

Never thought   5  13.1  3   7.0 

about it      

___________________________________________________________ 

Note. Students with Male Teachers, N = 38, Students with 

Female Teachers, N = 43. X2 = 18.279; p = .000.  

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and male 

students by question 17, which asked whether the student 
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preferred a mathematics instructor of a particular sex. 

Results of this analysis suggest that there was a 

significant relationship between these variables (X2 = 

11.006; p = .012). A review of the cross tab count table 

reveals that although both the majority of male students 

with male teachers (75%) and male students with female 

teachers (52.6%) reported it did not matter what sex the 

teacher was, a higher percentage of male students with 

female teachers (42.1%) reported they prefer a female 

teacher, whereas more male students with male teachers 

answered they prefer a male teacher (18.8%). See Table 15 

below.  

Table 15 

Responses to Survey Question “Do you prefer a mathematics 

instructor that is male or female?”  

Male Student   M Teacher %    F Teacher  %  

Response 

    n    n   

Male    3  18.8  0   0.0  

Female   0   0.0  8  42.1 

Does not matter  12  75.0  10  52.6 

Never thought   1   6.3  1   5.3 

about it      
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___________________________________________________________ 

Note. Male Students with Male Teachers, N = 16, Male 

Students with Female Teachers, N = 19. X2 = 11.006; p = 

.012. 

 Question 18 asked in what situation students 

participated more. Pearson Chi-Square cross tab analyses 

were conducted to examine the relationship between student 

gender and question 18 (X2 = 5.057; p = .080), teacher 

gender by question 18 (X2 = 4.522; p = .104), teacher gender 

and female students by question 18 (X2 = 3.920; p = .141), 

and teacher gender and male students by question 18 (X2 = 

3.803; p = .051). The results of these analyses suggest 

that there were no significant relationships between any of 

these variables.  

Question 19 asked if students felt 

pressured/uncomfortable by mathematics instructors of the 

opposite sex? Pearson Chi-Square cross tab analyses were 

conducted to examine the relationship between student 

gender and question 19, (X2 = 5.287; p = .071), teacher 

gender by question 19 (X2 = 5.460; p = .065), and teacher 

gender and male students by question 19 (X2 = .077; p = 

.782). The results of these analyses suggest that there 

were no significant relationships between these variables.  
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A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

female students and whether the student felt 

pressured/uncomfortable by mathematics instructors of the 

opposite sex. Results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

6.131; p = .047). A review of the cross tab count table 

reveals that although most female students with male 

instructors (81.8%) and female students with female 

instructors (54.2%) never felt pressured/uncomfortable, 

more female students with female instructors (20.8%) 

answered sometimes than female students with male 

instructors (0%).  See Table 16 below.  

Table 16 

Responses to Survey Question “Do you feel 

pressured/uncomfortable by mathematics instructors of the 

opposite sex?”  

Female Student  M Teacher %    F Teacher   %  

Response 

    n    n   

Sometimes   0   0.0  5   20.8 

Never   18  81.8  13   54.2 

Never thought   4  18.2  6   25.0 
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about it      

___________________________________________________________ 

Note. Female Students with Male Teachers, N = 22, Female 

Students with Female Teachers, N = 24. X2 = 6.131; p = .047. 

  Question 21 asked how the student would characterize 

their mathematics classroom climate. Pearson Chi-Square 

cross tab analyses were run to examine the relationship 

between student gender and question 21 (X2 = .612; p = 

.434), teacher gender by question 21 (X2 = .102; p = .749), 

teacher gender and female students by question 21 (X2 = 

.004; p = .950), and teacher gender and male students by 

question 21 (X2 = .203; p = .653). Results of these analyses 

suggest that there were no significant relationships 

between any of these variables.   

Category 7:  

High and Low-Level Mathematics Questions 

 This category will include results from the Student 

Questionnaire for questions 25 and 26. Question 25 asked if 

the mathematics instructor called on the student to answer 

simple questions that only involved basic facts. Cross 

tabulations and Chi-Squares were run on student gender and 

question 25 (X2 = 3.793; p = .285), teacher gender by 

question 25 (X2 = 1.661; p = .646), teacher gender and 
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female students by question 25 (X2 = 3.167; p = .205), and 

teacher gender and male students by question 25 (X2 = 6.073; 

p = .108). Results of these analyses suggest that there 

were no significant relationships between these variables.    

 Question 26 addressed whether the mathematics 

instructor called on the student to answer extremely 

challenging questions. Pearson Chi-Square cross tab 

analyses were conducted to examine the relationship between 

student gender and question 26 (X2 = 4.190; p = .123), 

teacher gender by question 26 (X2 = .901; p = .637), teacher 

gender and female students by question 26 (X2 = .720; p = 

.698), and teacher gender and male students by question 26 

(X2 = .691; p = .708). Results of these analyses suggest 

there were no significant relationships between these 

variables.    

Summary 

The following table shows where significance was found 

in the four categories (student gender, teacher gender, 

teacher gender by female student and teacher gender by male 

student), with respect to the question number on the 

Student Questionnaire.  

Table 17 

Significance by Student Questionnaire Number and Category  
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Question  Student  Teacher   TS by Female   TS by Male  

Number Sex     Sex     Students  Students 

1 

2    X  

3 

4    X  X   X 

5    X  X 

6  X  

7 

8 

9 

10 

11 

12 

13    X     X 

14    X 

15         X 

16  X 

17    X     X 

18  

19      X 

20 

21 
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22 

23 

24  X 

25 

26     

___________________________________________________________ 

Note.  Significance is denoted by X.  TS = Teacher Sex 

Researcher Observation Results 

 

The final section of these results will report the 

findings from the researcher observations in the classroom. 

Two male and two female teachers were observed as well as 

54 female and 45 male students. The researcher coded 764 

observations in all four classes combined. Only results 

with significance less than .05 (p < .05) will be reported 

in detail here. There were a total of 21 measures coded 

before they were collapsed (See Appendix A: Researcher 

Observation Code Sheet). The results will be presented by 

each of the measures in their collapsed version.  

Originally, measures one through seven, for the 

Teacher initiated Interaction with the Student (TIS), 

included name (TIS:N), pointing (TIS:P), eye contact 

(TIS:EC), group (TIS:G), high-level question (TIS:HQ), low-

level question (TIS:LQ), and poses open question (TIS:POQ). 
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Some of these categories were collapsed into the following.  

Name, pointing and eye contact (TIS:N, TIS:P, TIS:EC) have 

been collapsed into one category called TIS:NPEC. Posed 

open question (TIS:POQ) and group (TIS:G) have been 

collapsed into one category called TIS:POQG. TIS:LQ and 

TIS:HQ were not collapsed. All of these except (TIS:POQG) 

will be reported by teacher gender, student gender, teacher 

gender and female students, and teacher gender and male 

students by TIS category. The TIS:POQG category will only 

be reported by teacher gender, as the other categories and 

the way there were coded would not make sense here.  

Second, measures 8 through 11 on Student Response to 

Teacher (SRT) will be presented in their collapsed version. 

They originally included raising hand (SRT:RH), calling out 

(SRT:CO), class answer (SRT:CA), and silence (SRT:SI). In 

its collapsed version, (SRT:COLLASPE), if students 

responded by raising their hand, calling out, or a class 

answer, they were coded as “response from student”. If they 

did not respond, they were coded as “no response” (SRT:SI, 

Silence). The SRT measures will be broken down into teacher 

gender, student gender, teacher gender and female students, 

and teacher gender and male students. 
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 Third, measures 12 through 19 on Teacher Response (TR) 

will be reported in their collapsed version. These 

categories originally included praise (TR:P), acceptance 

(TR:A), remediate (TR:R), criticize (TR:C), ignore (TR:I), 

interrupt (TR:INT), sexist comment (TR:SexCT), and sexist 

language (TR:SexL). The TR measures were collapsed 

(TR:COLLAPSE) to include praise and acceptance as positive 

responses from the teacher and remediate, criticize, 

ignore, interrupt, sexist comment and sexist language as 

negative responses from the teacher. The TR measures will 

be reported by teacher gender, student gender, teacher 

gender and female students, and teacher gender and male 

students.  

 Lastly, findings on measures 20 and 21, Students 

initiated Interaction with Teacher (SIT), will be reported 

in their collapsed version. These originally included 

student question (SIT:Q) and student comment (SIT:C). In 

the collapsed version (SIT:COLLAPSE), student 

comment/question was combined and coded for present or not 

present. The SIT measures will be reported by teacher 

gender, student gender, teacher gender and female students, 

and teacher gender and male students. 

Teacher Initiates Interaction with Student: (TIS:NPEC) 
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The TIS measure had four areas of significance. Three 

areas were in TIS:NPEC and one was in TIS:LQ. 

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

TIS:NPEC. The results of this analysis suggest that there 

was a significant relationship between these variables (X2 = 

21.687; p = .000). Review of the cross tab count table 

suggests that although name, pointing and eye contact were 

not used by the majority of male and female teachers, more 

male teachers (8.5%) used name, pointing and eye contact to 

call on students than female teachers did (1.4%). See Table 

18 below.  

Table 18 

Teacher Gender by TIS:NPEC  

Response   M Teacher %  F Teacher   %  

    n    n   

Present    29   8.5    6    1.4 

Not Present      312  91.5  417   98.6 

Note. Total Male Teacher Interactions, N = 341, Total 

Female Teacher Interactions, N = 423. X2 = 21.687; p = .000. 

 Cross tabulations and Pearson Chi-Squares were run to 

examine the relationship between student gender and 
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TIS:NPEC. The results of this analysis showed that there 

was no significant relationship between these variables (X2 

= 5.606; p = .061). 

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

female students by TIS:NPEC. The results of this analysis 

suggest that there was a significant relationship between 

these variables (X2 = 3.911; p = .048). Review of the cross 

tab count table suggests that although the majority of male 

(92.8%) and female teachers (97.7%) did not call on female 

students using names, pointing or eye contact, more male 

teachers (7.2%) did so than female teachers (2.3%). See 

Table 19 below.  

Table 19 

Teacher Gender and Female Students by TIS:NPEC  

Female Student  M Teacher %  F Teacher   %  

Interaction 

    n    n   

Present   16     7.2   3    2.3 

Not Present      206  92.8  128   97.7 

Note. Total Male Teachers With Female Student Interactions, 

N = 222, Total Female Teachers With Female Student  

Interactions, N = 131. X2 = 3.911; p = .048. 
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A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and male 

students by TIS:NPEC. The results of this analysis suggest 

that there was a significant relationship between these 

variables (X2 = 20.327; p = .000). Review of the cross tab 

count table suggests that although name, pointing and eye 

contact were not used by the majority of male and female 

teachers, more male teachers (13.7%) used name, pointing 

and eye contact to call on male students than female 

teachers did (1.4%). See Table 20 below.  

Table 20 

Teacher Gender and Male Students by TIS:NPEC  

Male Student  M Teacher %  F Teacher  %  

Interaction 

    n    n   

Present   13  13.7  3   1.4   

Not Present      82  86.3  212  98.6_____  

Note. Total Male Teachers with Male Student Interactions, N 

= 95, Total Female Teachers with Female Student 

Interactions, N = 215. X2 = 20.327; p = .000. 

Teacher Initiates Interaction with Student: TIS:POQG 

 A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender by 
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TIS:POQG, (X2 = 1.708; p = .191). The results of this 

analysis suggest that there was no significant relationship 

between these variables. 

Teacher Initiates Interaction with High-Level Mathematics 

Question: TIS:HQ 

 Cross tabs and Pearson Chi-Squares were run on teacher 

gender by TIS:HQ (X2 = .592; p = .442), student gender by 

TIS:HQ (X2 = .1.069; p = .586) teacher gender and female 

students by TIS:HQ (X2 = .592; p = .442), and teacher gender 

and male students by TIS:HQ (X2 = .443; p = .506). No 

significance was found here.  

Teacher Initiates Interaction with Low-Level Mathematics 

Question: TIS:LQ 

 Cross tabs and a Pearson Chi-Square were conducted on 

teacher gender by TIS:LQ (X2 = .677; p = .411), student 

gender by TIS:LQ (X2 = 4.368; p = .113), and teacher gender 

and male students by TIS:LQ (X2 = .566; p = .452). The 

results showed that there were no significant relationships 

between these variables.  

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

female students by TIS:LQ. Results of this analysis suggest 

that there was a significant relationship between these 
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variables (X2 = 6.132; p = .013). Review of the cross tab 

count table suggests that more male teachers (71.6%) 

initiated contact with female students by asking lower 

level questions than female teachers (58.8%) did. See Table 

21 below.  

Table 21 

Teacher Gender and Female Students by TIS:LQ  

Female Student   M Teacher %  F Teacher  % 

Interaction  

     n    n   

Lower Level Question 159  71.6  77  58.8  

No lower level Question  63  28.4  54  41.2 

Note. Total Male Teachers who asked Female Students Lower 

Level Questions, N = 222, Total Female Teacher who asked 

Female Students Lower Level Questions, N = 131. X2 = 6.132; 

p = .013.   

Student Response to Teacher: SRT:COLLAPSED  

 The second category on the researcher observation code 

sheet involved the students’ responses to the teacher 

initiated interaction (SRT). This measure had three areas 

of significance. Students could respond by raising their 

hand, (RH), calling out (CO), class answer (CA), and 

silence (SI). After collapsing, if students responded by 
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raising their hand, calling out or a class answer, the 

response was coded as present. If the students responded by 

remaining silent, the response was coded as not present.     

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender by 

SRT:COLLAPSED. The results of this analysis suggest that 

there was a significant relationship between these 

variables (X2 = 9.268; p = .010). Review of the cross tab 

count table suggests although responses from students were 

similar in male and female-taught classes, more students 

with male teachers (2.1%) were silent when asked to respond 

than students with female teachers (0%). Also, more 

students with female teachers (28.4%) answered the question 

as not applying than students in male-led classes (25.5%). 

See Table 22 below.  

Table 22 

Teacher Gender by SRT:COLLAPSED  

Student Response  M Teacher %  F Teacher %  

     n    n    

Response      247  72.4  303  71.6  

No Response      7   2.1  0   0.0 

Does not Apply   87  25.5  120  28.4 
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Note. Total Male Teacher Interactions, N = 341, Total 

Female Teacher Interactions, N = 423. X2 = 9.268; p = .010.  

A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between student gender by 

SRT:COLLAPSED. The results of this analysis suggest that 

there was a significant relationship between these 

variables (X2 = 62.513; p = .000). Review of the cross tab 

count table suggests although most male and female students 

responded to the teacher by raising their hand, calling out 

or as a class answer, more female students responded with 

silence (.6%) than male students did (0%). More female 

students also thought this question did not apply (32.8%) 

See Table 23 below.  

Table 23 

Student Gender by SRT:COLLAPSED  

Student Response  M Teacher %  F Teacher %  

     n    n    

Response      219  70.6  235  66.6 

No Response      0   0.0  2    .6   

Does not Apply   91  29.4  116  32.8   

Note. Total Male Student Interactions, N = 310, Total 

Female Student Interactions, N = 353. X2 = 62.513; p = .000.  
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A Pearson Chi-Square cross tab analysis was conducted 

to examine the relationship between teacher gender and 

female students by SRT:COLLAPSED. The results of this 

analysis suggest that there was a significant relationship 

between these variables (X2 = 7.511; p = .023). Review of 

the cross tab count table suggests that although most 

female students responded by raising their hand, calling 

out or a class answer in both male (71.2%) and female 

(58.8%) led classes, more female students responded in 

male-taught classes. However, more female students answered 

with silence in male-taught classes (.9%) versus female-

taught classes (0%). Also, a higher percentage of female 

students answered the question as not applying in female 

classes (41.2%). See Table 24 below.  

Table 24 

Teacher Gender and Female Student by SRT:COLLAPSED  

Female Student   M Teacher %  F Teacher %  

Response 

     n    n    

Response      158  71.2  77  58.8  

No Response      2    .9  0   0.0 

Does not Apply   62  27.9  54  41.2 
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Note. Total Male Teacher Interactions with Female Students, 

N = 222, Total Female Teacher Interactions with Female 

Students, N = 131. X2 = 7.511; p = .023.  

  Cross tabs and a Pearson Chi-Square were conducted on 

teacher gender and male students by SRT:COLLAPSED. The 

results showed that there was no significant relationship 

between these variables (X2 = .610; p = .435). 

Teacher Response: TR:COLLAPSED 

 The third category on the researcher observation code 

sheet involved the teacher’s reaction to the student (TR). 

There were three areas of significance with respect to this 

measure.  Teachers reacted to students responses by using 

praise (TR:P), acceptance (TR:A), remediation (TR:R), 

criticism (TR:C), ignoring the student (TR:I), interrupting 

(TR:INT), use of a sexist comment (TR:SexCT), or using 

sexist language (TR:SexL). Again, these were collapsed into 

TR:COLLAPSED. These areas of TR:COLLAPSED included positive 

responses, such as praise (TR:P), acceptance (TR:A) and 

negative responses such as remediation (TR:R), criticism 

(TR:C), ignoring the student (TR:I), interrupting the 

student (TR:INT), use of a sexist comment (TR:SexCT), or 

using sexist language (TR:SexL). The Other category which 

was coded for was does not apply.     
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Cross tabs and Pearson Chi-Squares were conducted on 

teacher gender by TR:COLLAPSED. Results of this analysis 

suggest that there was a significant relationship between 

these variables (X2 = 30.501; p = .000). Review of the cross 

tab count table suggests that although the majority of male 

and female teachers responded to students positively, more 

male teachers (28.7%) responded negatively than female 

teachers did (14.9%). Also, more students with male 

teachers thought this question did not apply (1.8%). See 

Table 25 below.  

Table 25 

Teacher Gender by TR:COLLAPSED  

Teacher Response  M Teacher %     F Teacher  %  

     n    n   

Positive    237  69.5  360  85.1  

Negative    98  28.7  63  14.9 

Does not Apply   6   1.8  0   0.0  

Note. Total Male Teachers, N = 341, Total Female Teachers, 

N = 423. X2 = 30.501; p = .000.   

Cross tabs and Pearson Chi-Squares were also conducted 

on student gender by TR:COLLAPSED. Results of this analysis 

suggest that there was a significant relationship between 
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these variables (X2 = 67.892; p = .000). Review of the cross 

tab count table suggests that more male students received 

more positive teacher responses (82.6%) than female 

students did (69.7%). Moreover, more female students 

received more negative responses (30%) from teachers than 

male students (17.4%). See Table 26 below.  

Table 26 

Student Gender by TR:COLLAPSED  

Teacher Response M Student %     F Student   %  

    n    n   

Positive     256  82.6  246   69.7 

Negative    54  17.4  106   30.0 

Does not Apply    0   0.0  1     .3 

Note. Total Male Student Responses, N = 310, Total Female 

Student Responses, N = 353. X2 = 67.892; p = .000.   

Cross tabs and Pearson Chi-Squares were also conducted 

on teacher gender and male students by TR:COLLAPSED. 

Results of this analysis suggest that there was a 

significant relationship between these variables (X2 = 

4.392; p = .036). Review of the cross tab count table 

suggests that more male students received positive 

responses from female teachers (85.6%) than male teachers 
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(75.8%). Furthermore, more male students received negative 

responses from male teachers (24.2%) than female teachers 

(14.4%). See Table 27 below.  

Table 27 

Teacher Gender and Male Students by TR:COLLAPSED  

Male Student  M Teacher %     F Teacher   % 

Response  

    n    n   

Positive     72  75.8  184   85.6  

Negative    23  24.2  31   14.4 

Note. Total Male Teacher Responses to Male Students, N = 

95, Total Female Teacher Responses to Male Students, N = 

215. X2 = 4.392; p = .036.   

A cross tabulation and Pearson Chi-Square were also 

conducted on teacher gender and female students by 

TR:COLLAPSED (X2 = 3.801; p = .149). No significance was 

found between these variables. 

Student Initiated Interaction with Teacher: SIT:COLLAPSED 

The final category analyzed was on Student Initiated 

Response with the teacher (SIT). This measure had one area 

of significance. Students could initiate interaction by 

making a comment (SIT:C) or asking a question (SIT:Q). 

These were collapsed into student comment/question present 
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or not present.  These will be discussed looking at teacher 

gender, student gender, teacher gender and female student 

response and teacher gender and male student responses.   

Cross tabs and Pearson Chi-Squares were conducted on 

teacher gender by SIT:COLLAPSE (X2 = 1.095; p = .295), 

student gender by SIT:COLLAPSE (X2 = .592; p = .442), and 

teacher gender and male students by SIT:COLLAPSE (X2 = .742; 

p = .389). No significance was found between any of these 

variables. 

Cross tabs and Pearson Chi-Squares were also conducted 

on teacher gender and female students by SIT:COLLASPE. The 

results of this analysis suggest that there was a 

significant relationship between these variables (X2 = 

7.085; p = .008). Review of the cross tab count table 

suggests that female students communicated more by asking 

questions or making comments in female-taught classes 

(41.2%) than they did in male-taught classes (27.5%). 

Furthermore, more female students (72.5%) did not 

communicate via questions or comments in male-led courses 

than female-led courses (58.8%). See Table 28 below.  

Table 28 

Teacher Gender and Female Students by SIT:COLLAPSE  
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Female Student  M Teacher %     F Teacher   %  

Response 

    n    n   

Present   61  27.5  54   41.2  

Not Present   161  72.5  77   58.8 

Note. Total Male Teacher Responses to Female Students, N = 

222, Total Female Teacher Responses to Female Students, N = 

131. X2 = 7.085; p = .008.   

 

Summary 

 The following table summarizes 11 significant 

relationships found as a result of the Researcher 

Observations in the TIS, SRT, TR and SIT categories. These 

are presented by teacher gender, student gender, teacher 

gender and female students, and teacher gender and male 

students. See Table 29 below.  

Table 29 

Significance found in Researcher Observations  

Category  Teacher   Student   TS by Female TS by Male 

   Sex   Sex   Student  Student  

 

TIS: 

NPEC  X     X   X 

POQG 

HQ 
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LQ       X 

SRT: 

COLLAPSED X  X   X 

TR: 

COLLAPSED X  X      X 

SIT: 

COLLAPSED      X  ___________________  

Note.  Significance is denoted by X.  TS = Teacher Sex 
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CHAPTER 5: DISCUSSION AND CONCLUSION 

  The purpose of this study was to examine teacher-

student interactions in the college algebra classroom for 

gender bias. Three measuring instruments were used to help 

answer five research questions. The first research 

question, how often does a certain interaction occur, will 

be answered using the Researcher Observation Instrument. 

The second question, is there a difference between teacher-

student interactions based on the instructor’s sex, will 

also be answered using the Researcher Observation 

instrument. Research question three, do the students 

perceive differential treatment based on their own sex, 

will be answered using the Student Questionnaire 

instrument. Research question four, how do instructors 

perceive their interactions with students, will be 

addressed using the Instructor Questionnaire instrument. 

Lastly, research question five, do the instructors’ 

students and the researcher, share similar perceptions of 

the interactions between the teacher and students based on 

gender, will be addressed by using all three instruments. 

The following discussion will be presented by research 

question.  
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Research Question One 

How often does a certain interaction occur in the 

college algebra classroom? Generally, teachers did not call 

on students using their names, pointing at them, or by eye 

contact. This made results different from those in past 

research where students were called on by name when they 

raised their hand in the classroom to answer the teacher’s 

question or when students were specifically called on by 

name. The TIS (Teacher initiates Interaction with Student) 

interaction that took place the most in the four classrooms 

observed was an instructor posing an open lower level 

mathematics question to the entire class.  

 There were two areas of significance that apply to the 

first research question. The first is Student Response to 

Teacher (SRT) with respect to student gender. Under the SRT 

category, although students with male teachers and students 

with female teachers responded almost equally to a 

teacher’s question, there were some students in male-taught 

classes that were silent versus no students in female- 

taught classes that were silent. This may be explained by 

past literature, which indicates that female teachers tend 

to provide a warmer and supportive teaching environment, 
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hence students are more apt to participate more with a 

female teacher (Durkin, 1987).   

 The second area of significance is the Teacher 

Response (TR) category with respect to student gender. 

Under the TR category, more male students received more 

positive teacher responses than female students did. This 

is consistent with past literature, which demonstrates that 

males receive more positive remarks for their 

work/intellect than female students do (Dweck, et al., 

1978; Allen & Niss, 1990).  

Female students received more negative responses from 

their teachers than male students. This is inconsistent 

with the literature, which indicates that female students 

generally receive fewer negative responses such as 

criticism than male students do in mathematics class 

(Parsons, et. al., 1982). However, this category was 

collapsed to include remediation, criticism and ignore. In 

the present study, female students were ignored more than 

male students were, which is consistent with past 

literature (Hall & Sandler, 1982).    

Research Question Two 

 The second research question asked if there was a 

difference between teacher-student interactions based on 
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the instructor’s sex. This question will be answered by the 

Researcher Observation instrument. There were nine areas of 

significance here. In the TIS category, they include 

TIS:NPEC by teacher gender, TIS:NPEC by teacher gender and 

female students, TIS:NPEC by teacher gender and male 

students, and TIS:LQ by teacher gender and female students. 

In the SRT category, the areas of significance include SRT 

by teacher gender, and SRT by teacher gender and female 

students. The TR category had two areas of significance: TR 

by teacher gender and TR by teacher gender and female 

students. Lastly, the SIT category had one area of 

significance: SIT by teacher gender and female students.  

TIS Category  

Under TIS:NPEC (Teacher initiates Interaction with 

Student: Name, Pointing, Eye Contact), three areas of 

significance were found. First TIS:NPEC and teacher gender 

showed that although name, pointing and eye contact were 

not used by the majority of male and female teachers, more 

male teachers used these methods (specifically, pointing at 

a student) than female teachers did. Second, under the 

category TIS:NPEC by teacher gender and female students, 

the majority of male and female teachers did not call on 

female students using their names, pointing at them or by 
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eye contact, however, more male teachers called on female 

students using these methods than female teachers did. 

Third, TIS:NPEC by teacher gender and male students showed 

that despite male and female teachers rarely called on 

students using their names, pointing or eye contact, male 

teachers tended to call on male students more in this 

manner than female teachers did.  

The fourth category is TIS:LQ (Lower-Level Question). 

Overall, the teachers mostly asked procedural mathematics 

questions. This is consistent with past research, which 

also found that teachers asked more lower level questions 

to the class as a whole (Wimer, Ridenour, Thomas & Place, 

2001).  

More specifically, TIS:LQ by teacher gender and female 

students showed that more male teachers asked female 

students lower level mathematics questions than female 

teachers did. This is consistent with older literature, 

which found that teachers asked female students more lower 

level questions (Fennema & Peterson, 1986). Although high- 

level questions were rarely present, male and female 

students were asked higher level questions equally, which 

is inconsistent with Fennema & Peterson (1986).     

SRT Category 
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 The SRT (Student Response to Teacher) category had two 

areas of significance: SRT by teacher gender and SRT by 

teacher gender and female students. First, under the SRT by 

teacher gender category, although responses from students 

mostly included raising their hands, calling out or 

answering as a class, in male and female-led classes, more 

students with male teachers were silent when called on than 

students with female teachers. This may have been due to 

one male teacher’s class, which was very authoritative in 

nature. Past research supports this contention (Durkin, 

1989). Second, under the SRT by teacher gender and female 

student category, the majority of female students responded 

by raising their hand, calling out or answering as a class 

in both male and female-led classes, however, more female 

students responded in male-taught classes than female- 

taught classes. This supports past literature, which has 

shown cross sex effects (Boersma, et.al., 1981). More 

female students also answered with silence when called on 

in male-taught classes than in female-led classes.   

TR Category 

 The Teacher Response (TR) category had two significant 

relationships in the following areas: TR by teacher gender 

and TR by teacher gender and male students. The category TR 
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by teacher gender showed that although the majority of male 

and female teachers responded to students positively 

(praise, acceptance), more male teachers responded 

negatively (remediation, criticism, ignore, interrupt, 

sexist comment, sexist language) to students than female 

teachers did. Again, this may be due to the authoritarian 

male teacher in this research and the friendlier female 

teacher climate. More specifically, under the category TR 

by teacher gender and male students, it was found that more 

male students received positive responses from female 

teachers than male teachers. This supports past research, 

which has shown that males’ receive more praise from female 

teachers than male teachers (Crogg, 1991). Furthermore, 

more male students received more negative responses from 

male teachers than female teachers. Past literature refutes 

this contention. Instead, the research shows that both male 

and female teachers criticize male students more than 

female students (Omvig, 1989; Smith, 1991). Again, this may 

have been due to the authoritarian male teacher who 

responded more negatively than the other teachers.  

SIT Category 

 The SIT (Student Interactions with Teacher) category 

had one area of significance. SIT by teacher gender and 



 162 

female students showed that female students communicated 

more by asking questions or making comments in female- 

taught classes than they did in male-taught classes. This 

finding supports past research, which indicates that 

females participate more in female-taught classes (Karp & 

Yoels, 1976).  

Research Question Three 

 The third research question asked if students’ 

perceived differential treatment by the teacher based on 

the student’s own sex. This research question will be 

answered using the Student Questionnaire. To better 

organize the data, this section is broken down into six 

categories including whom the teacher knows by name and 

call on, does the teacher respond to you, how does the 

teacher respond to you, negative responses by the teacher, 

student participation, and classroom climate. Only areas of 

significance are discussed.  

 Category 1:  

Whom the Teacher Knows by Name and Whom They Call on  

 The first category, whom the teacher knows by name and 

calls on, had three areas of significance. The first area, 

teacher gender by question two (How does the instructor 

call on you the most?) showed that all students with female 
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teachers reported they were called on the most by name, 

pointing or eye contact. More students with male teachers 

reported they were never called on at all. This is in 

alignment with past literature in which students reported 

female teachers have more interactions with all students 

than male teachers do (Sicard, 1997).  

The second area of significance, teacher gender and 

male students by question 15 (How many interactions were 

there between the instructor and female students today?) 

showed that more male students in male-taught classes 

thought female students had more interactions with the 

teacher and female students had fewer interactions with 

female teachers. This is inconsistent with past literature 

which has shown that male students generally think they 

have more interactions in male-taught classes (Mugny & 

Perez, 1991). It is unclear as to why male students 

perceived this. One reason could be due to there being more 

female students in class than male students.  

The third area of significance, student gender by 

question 16 (How many interactions were there between the 

instructor and male students today?) showed that male 

students thought they had more interactions than females 

reported. However, more female students reported that male 
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students had fewer interactions than males students thought 

they had. This finding is also inconsistent with past 

literature, which has shown that male students think female 

students interact more in class (Jones, 1997). The 

inconsistencies here may rest within the methods in which 

the measuring instruments were constructed.  

Category 2:  

Does the Teacher Respond to You? 

The second category showed significance in two areas: 

teacher gender by question 13 (Does the instructor respond 

to you if you speak without getting called on?) and teacher 

gender and male students by question 13. The first area, 

teacher gender by question 13 showed that more students 

with female teachers answered they were not responded to 

than students with male teachers. More students with male 

teachers reported that they did not notice or did not call 

out answers when compared to those with female teachers.  

The second area, teacher gender and male students by 

question 13 showed that more male students with female 

teachers thought they were not responded to if they spoke 

without getting called on than male students with male 

teachers. Also, more male students with male teachers 

either did not notice if they were responded to or did not 
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call out answers than male students with female teachers. 

These findings do not support past literature, which 

indicates that female teachers are more interested in 

students and tend to be more attentive in classroom 

discussion (Elmore & La Pointe, 1975). It is unclear why 

male students perceived these differences.  

Category 3:  

How does the Teacher Respond? 

This category only had one area of significance: 

student gender and question six (How does the instructor 

react to your comments compared to those of the opposite 

sex?). More female students reported that the teacher 

responded positively than male students did. Also, an 

increased number of male students experienced that they did 

not notice if the instructor reacted to their comments 

differently than that of the opposite sex. This is 

inconsistent with past literature, which has shown that 

students find teacher-student interaction as equitable 

(Sicard, 1997). It is interesting that female students 

think the teacher responds more positively towards them 

than male students. The differences here may be in the 

methods used.  
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Category 4:  

Negative Responses by the Teacher 

This category only had one area of significance, 

student gender by question 24 (Does the mathematics 

instructor give more help/attention to students of the 

opposite sex of you?). More female students reported that 

this never occurred than male students, however, more male 

students did not notice. This is consistent with past 

research, which has found that students perceive teacher-

student interaction as equitable (Sicard, 1997).  

Category 5:  

Student Participation 

This category showed significance in several areas 

including teacher gender by question four, teacher gender 

and female students by question four, teacher gender and 

male students by question four, teacher gender and question 

five, teacher gender and female students by question five 

and teacher gender by question 14.  

The first area, teacher gender by question four (Which 

students ask the most questions in class?) showed that 

although the majority of students in male or female-taught 

classes thought that both male and female students asked 

the most questions, more students in male-taught courses 
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thought females asked the most questions, whereas students 

taught by female teachers answered male students asked the 

most questions. An increased number of students who had 

male teachers reported that female students asked the most 

questions in class.  

The second area, teacher gender and female students by 

question four, showed that the majority of female students 

answered both males and females asked the most questions in 

class regardless of teacher sex. However, more female 

students with male teachers thought females asked more 

questions, whereas more female students with female 

teachers reported that more male students asked more 

questions.  

The third area, teacher gender and male students by 

question four, showed that more male students who had male 

teachers thought both male and female students asked the 

most questions in class. However, when comparing the 

percentage of which sex asked the most questions, more 

males students with male teachers thought females did, 

whereas more male students with female teachers thought 

that males students asked the most questions. Overall, 

these findings are consistent with past literature (Sicard, 

1997), which reported mostly equitable interactions.  
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Fourth, there was a significant relationship between 

teacher gender and question five (Which students make the 

most comments in class?). Students reported that although 

both sexes thought they made comments equally in class 

despite teacher’s sex, students thought males made more 

comments in female-led courses, yet students in female-led 

classes thought more males made comments in class.  

Fifth, teacher gender by female student and question 

five showed that although most students reported that both 

male and female students made the most comments regardless 

of teacher sex, more female students reported that females 

make the most comments in male-taught classes and females 

also reported that male students make more comments in 

female-led classes. Again, these findings are consistent 

with past literature (Sicard, 1997).  

Lastly, teacher gender by question 14 (Which students 

dominate the verbal interaction with the instructor?) 

reported that although most students in both male and 

female-taught classes though male and female students 

interacted equally, more students in male-taught classes 

thought both sexes interacted equally than those in female-

led classes. Furthermore, more students in female- taught 

classes thought male students dominated the discussion 
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whereas more students in male-taught classes thought 

females dominated the discussion. This is consistent with 

past research that found that students believe they 

interact equally (McBride, 1990).    

Category Six:  

Classroom Climate 

This category had three areas of significance on 

question 17 (Do you prefer a mathematics instructor that is 

male or female?) and question 19 (Do you feel 

pressured/uncomfortable by mathematics instructors of the 

opposite sex?).  

The first area, teacher gender by question 17 (Do you 

prefer a math instructor that is male or female?) showed 

that although most students reported it did not matter, 

more students with male teachers answered they preferred a 

male teacher, whereas more students with female teachers 

stated they preferred a female teacher. This finding is 

inconsistent with past literature that indicates that 

students prefer a teacher of the same sex as them 

(Sternglanz & Lyberger-Fick, 1977). Possible explanations 

may be that the student might like their current teacher or 

fear of possible repercussions by the teacher if they 

answered the questionnaire negatively.  
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Second, teacher gender and male students by question 

17 showed that although both the majority of male students 

with male teachers and male students with female teachers 

reported it did not matter which sex the teacher was, a 

higher percentage of male students with female teachers 

reported they prefer a female teacher, whereas more male 

students with male teachers answered they prefer a male 

teacher.  

Lastly, teacher gender and female student by question 

19 (Do you feel pressured/uncomfortable by mathematics 

instructors of the opposite sex?) showed that although most 

female students with male instructors and female students 

with female instructors never felt pressured/uncomfortable, 

more female students with female instructors answered they 

sometimes do than female students with male instructors. 

This is also inconsistent with past literature that showed 

that female students tend to feel more comfortable in 

female-taught classes (Sternglanz & Lyberger-Fick, 1977). 

This may be explained by students’ fear of repercussions on 

how they answered the questionnaire about their teacher. 

Research Question Four 

 The fourth research question asked how do instructors 

perceive their interactions with their students?  The 
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Instructor Questionnaire was used to answer this question, 

which was divided into five similar categories as the 

Student Questionnaire: whom the teacher knows by name and 

calls on, whom the teacher responds to, how does the 

teacher respond, student participation, and classroom 

climate.  

Category 1:  

Whom the Teacher Knows by Name and Whom They Call On 

The teachers reported that they knew all or most of 

their male and female students by name. Although half of 

the teachers did not use methods to ensure they called on 

both sexes equally, they answered that they did call on all 

students equally. 

Category 2:  

Whom does the Teacher Respond to? 

The majority of teachers reported that they respond to 

both male and female students who call out 

questions/comments whether the student is called on or not.  

Category 3:  

How does the Teacher Respond? 

All teachers reported that they treated both male and 

female students the same and did not favor one sex over the 

other. Teachers stated they did not use sexist humor in the 
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classroom or at least were not aware if they did so. Most 

teachers thought they encouraged both sexes in mathematics, 

however, if teachers included famous mathematicians in 

their lectures, these mathematicians were males only. The 

above three categories are consistent with past literature 

that indicates teachers believe they respond to male and 

female students the same in class (Williams, 1998).  

Category 4:  

Student Participation 

Overall, most teachers thought they had at least one 

student who participated more in their class. Male teachers 

had a female student who participated more and a female 

teacher thought a male participated more. These findings 

mirror past research (Condravy, Skirball & Taylor, 1998).  

Category 5:  

Classroom Climate 

The teachers’ classroom climate was characterized by 

either warm and friendly or laid back. However, one teacher 

reported his classroom was authoritative. Most teachers 

reported that the students were comfortable in their class. 

With the exception of one male teacher, this finding 

supports past research that demonstrates that female 

teachers have more warm and friendly climates in the 
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classroom than male teachers do (Durkin, 1987; Crawford & 

MacLeod, 1990).  

Research Question Five 

 The final research question asked if the instructors, 

students, and the researcher shared similar perceptions of 

the teacher-student interactions based on gender. To answer 

this question, triangulation of the perceptions of 

teachers, students, and the researcher’s observations is 

necessary. Since there were only four teachers who 

participated in the study, no tests of significance could 

be run on their responses, hence, the following discussion 

of this research question will include only areas of 

significance on both the student questionnaire and 

researcher’s observations coupled with what the majority of 

the four teachers reported in those areas. Areas with no 

significant findings in the Student Questionnaire and 

researcher’s observations will not be discussed.  

 For organizational purposes, the fifth research 

question will be answered in seven different categories, 

similar to those in the Student Questionnaire and 

Instructor Questionnaire. They include whom the teacher 

knows by name and calls on, does the teacher respond to the 

student, how does the teacher respond to the students, 
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negative responses by the teacher, student participation, 

classroom climate, and high and low-level questions, by 

perceptions of the researcher, the instructors, and 

finally, the students.  

Category 1:  

Whom the Instructor Knows by Name and Calls on  

 The researcher found that teachers rarely called on 

students using their names, pointing at them, or eye 

contact, however, more male teachers used these methods to 

call on both male and female students than female teachers 

did. The instructors reported that they knew all or most of 

the students’ names and called on both sexes equally. 

Students reported that they were known by and called on by 

name, pointing, and/or eye contact. What the students may 

have been reporting was the eye contact the teacher used 

after the student began speaking. Male students thought 

they interacted more with the teacher but females thought 

males had less interaction than males thought they did.  

Category 2:  

Does the Teacher Respond to the Student? 

 The researcher noted that in almost all instances, the 

teacher did respond to students. On a few occasions, the 

teacher would ignore a student’s comment or call out. The 
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teachers always perceived themselves as responding to all 

students’ comments or call outs. Students reported that 

they were ignored more with female teachers than with male 

teachers. More male students thought their female teachers 

ignored their comments or call outs.  

Category 3: 

How Does the Teacher Respond to the Student? 

 The researcher observed that the majority of the 

interactions from both male and female teachers were 

positive towards both male and female students. However, 

more male students received positive responses from the 

teacher than female students did and more male students 

received positive responses from female teachers than male 

teachers. Teachers perceived that they treated both sexes 

the same, and most teachers thought they encouraged both 

sexes in mathematics. Students thought that female students 

received more positive responses than male students did.  

Category 4: 

Negative Responses by the Teacher 

 The researcher observed that female students received 

more negative responses from the teacher (remediation, 

criticism, sexist comments, sexist language) than male 

students did. More male teachers responded negatively to 
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female students than female teachers did. More male 

students received more negative responses from male 

teachers than female teachers. The teachers did not 

perceive any negative responses on their part. They 

reported that they treated all students respectfully and 

did not engage in sexist humor or language. Students did 

not report any sexist language or comments made in class.  

There were two occasions that the researcher feels 

compelled to mention here, although they were not 

statistically significant. Only one incident of sexist 

humor took place. This occurred between a male teacher and 

a female student. The instructor asked the student to 

answer a question and when the student was silent, the 

instructor said, “Are you one of those blonde girls with 

air between your ears?” The entire class laughed, including 

the female who was spoken to. The researcher observed that 

this student made no further attempts to participate in 

class after this occurrence and lost interest in the 

lecture. She drew pictures for the remainder of the class. 

It is even more interesting to note that this female 

student completed a student questionnaire and no one in 

this class reported sexist humor. 



 177 

 There were only a few incidents of sexist language by 

female teachers. Both female teachers used the term “guys” 

to refer to the entire class.  One female instructor 

constantly called variables “little men” or “guys”. She 

would go through procedures of simplifying expressions and 

solving equations by referring to the variables in the 

masculine. No student in her class reported sexist language 

on the student questionnaire.  

Category 5:  

Student Participation 

 The researcher observed that students mostly 

participated by calling out answers to questions posed by 

the teacher. Both male and female students called out about 

equally. Some students in male-taught classes answered with 

silence if they were called on, whereas no students in 

female-taught classes answered with silence. Female 

students asked more questions and made more comments in 

male-taught classes than male students did. The teachers 

thought that students participated equally although male 

teachers reported they had a female student in class who 

participated more, whereas a female teacher reported she 

had a male student in class that participated more than 

anyone else. Students perceived that both sexes 
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participated equally. More females in female-taught classes 

though males dominated the discussion yet more students in 

male-taught classes thought the opposite.  

Category 6:  

Classroom Climate 

 The researcher had the same perceptions as the 

teachers did with respect to classroom climate. All 

teachers had a warm and friendly climate except one male 

teacher, whose classroom climate was authoritative. 

Students reported similar perceptions, however, more female 

students with female teachers stated they sometimes felt 

uncomfortable in class. The majority of students stated it 

did not matter what sex their teacher was.  

Category 7:  

High-Level and Low-Level Mathematics Questions 

 The researcher observed that more male teachers asked 

more female students lower level questions than female 

teachers did. Almost every question asked was procedural in 

nature. Most of the questions posed to students were lower 

level mathematics questions that simply involved procedures 

and rote memorization of formulas. The focus of all four 

classes observed was ensuring that students understood 

procedures for solving algebraic expressions and equations. 
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Examples of lower level questions asked included, “What is 

the equation for graphing a circle?”, “What is the first 

step when dividing polynomials?”, “Is this expression 

simplified?” “What do we do next?”  There were only a few 

higher level questions asked. Examples included “Which of 

these graphs of functions best describes the temperature of 

a bowl of soup as a function of time?”, “Describe the graph 

of x = 3y-2 and tell me your justifications.”  

Past literature demonstrates that it is important for 

teachers to use higher level questions in their discussion 

to help students gain a deeper understanding of mathematics 

(Heibert & Lefevre, 1986). Procedural methods are easily 

forgotten if they are not linked to the bigger ideas. 

Teachers thought they treated both sexes the same and 

overall, students reported that teachers mostly asked them 

high-level questions. This may be due to students not 

understanding what high-level and low-level questions are. 

Since these students are learning mathematics, they may 

perceive most questions by the teacher as hard, therefore 

thinking they are high-level questions.  

 In summary, the instructors, students and the 

researcher did not perceive teacher-student interactions 

the same in the classroom for the most part. The one area 
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where agreement existed was on classroom climate.  The 

discontinuity between the majority of teacher, student and 

researcher perceptions may be due to several reasons. 

First, the researcher only observed three classes per 

instructor out of the entire semester. For instance, 

teachers may have used student names when calling on them 

throughout the term but the researcher was only there to 

observe 3 classes per teacher. Furthermore, the teacher may 

have been nervous and not concentrating on using student’s 

names while being observed. Second, teachers may not have 

answered the questionnaires truthfully due to employment 

repercussions.  

It is also important to note that teachers are mostly 

concentrating on making sure students are following along 

in the lecture and answering their questions correctly, 

hence they were not necessarily watching to see if they 

were treating students equitably, as they were not told the 

purpose of the research until the final observation was 

completed. Along the same lines, students were mostly 

paying attention to the lecture and answering open 

questions by the teacher instead of counting to see how 

many time males versus females were being called on and so 

forth. They all gave their best guess based on what they 
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thought or hoped to be true on the Student Questionnaire. 

The researcher, on the other hand, was specifically 

watching and recording these details, so it makes sense 

that the three perceptions would differ.  

Conclusion 

Is there gender bias in the College Algebra classroom? 

Gender bias, or sexism, was defined earlier in Chapter One 

as giving more power to one sex over the other (Green, 

1993). Teacher attention in the classroom is a form of 

power (Sadker, 1999). As such, when teachers give male 

students more attention than female students, gender bias 

is present in the classroom.  

Reincorporating the two theories in which this 

research was based, the symbolic interactionist perspective 

focuses on society at the micro-level. This would include a 

College Algebra classroom. Here the researcher’s 

observations led to interpretations of the teacher-student 

interactions. Socialization theory, which falls under the 

liberal feminist framework, advocates for equal opportunity 

and access to the teacher in the classroom. Both males and 

females should be socialized into thinking they both can 

succeed in mathematics. With this in mind, the following 

demonstrates that gender bias was present in the College 
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Algebra classroom. Female students were ignored more than 

male students, male students received more praise from 

their instructors on their intellectual work, more male 

teachers asked female students lower-level mathematics 

questions, some male students thought that female students 

received more attention from the teacher, whereas some 

female students thought male students did so and only male 

mathematicians were discussed in the classroom. 

Furthermore, there were also a few instances of sexist 

language as well as a sexist comment. In these instances, 

male students were given more power than female students 

were.  

Despite these occurrences, very few female students  

reported gender bias in the classroom. Why? It has been 

noted that actions perceived on the part of students or 

instructors can deviate from the actual events (Gappa & 

Pearce, 1980). Furthermore, teachers and students are 

usually not aware of sexism in the classroom as it is so 

elusive (Sadker & Sadker, 1994). Subtle biases may enter 

the classroom, however, they have become so normalized that 

none of the classroom players consciously notice them (Hall 

& Sandler, 1982). Because sexism has become so normalized, 

and females have the desire to belong, they either accept 
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it, or leave. Female students in College Algebra classes 

are almost forced to accept it because College Algebra is a 

requirement for many degrees. However, this acceptance may 

only last so long, which may explain the unequal numbers in 

mathematics and mathematics-related careers.  

Limitations 

 There are several limitations to this research, which 

include the following. First, since the research was only 

conducted at one college in the south eastern part of the 

United States, the findings may not be generalizable to the 

rest of the population.  Second, observation of the classes 

may have changed the dynamics of the teacher-student 

interactions. As such, I made every effort to be as 

unobtrusive as possible. Third, there is always the 

possibility of observer bias. Inter-coder reliability was 

utilized to help curtail this. Fourth, it is difficult to 

conduct interaction observation in lecture classes since 

student comments/questions/answers can be stifled by the 

lecture format that occurs in many classrooms. Fifth, due 

to the nature of the questions asked on the Instructor 

Questionnaire, some instructors may not have answered them 

honestly in fear of employment repercussions, even though I 

stressed that all data collected would be held in the 
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strictest of confidence. Sixth, the Student Questionnaire 

was only completed by the students present in class on the 

day it was administered. For instance, if students 

perceived gender bias in the classroom, they may have 

dropped before the deadline to drop with a “W”. As such, it 

was not possible to determine how every student would have 

answered the questions asked with respect to student 

perceptions of classroom interactions. Lastly, since the 

number of teachers was so small (N = 4), it is difficult to 

generalize any findings about the teachers beyond this 

research.  

Implications and Future Research  

 This study shows the sheer complexity of teacher-

student interactions in the classroom. From a pedagogical 

standpoint, all teachers should be required to take a class 

in gender equity in the classroom. Although teachers 

reported that their classrooms are equitable, there are 

some students who disagreed. Although sexist 

comments/language were minimal in this study, they still 

occurred even in this century. Something is happening to 

sway females away from mathematics and mathematics-related 

fields in the work force today. While there are many 
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possible contributors, education should not serve as a 

vehicle to perpetuate any type of inequality.  

 Future research should involve the construction of a 

more detailed instrument that will more accurately measure 

instructor, researcher, and student perceptions. Moreover, 

longitudinal studies need to be conducted regardless of 

their expense and should be funded by various foundations 

that care about equity in the classroom. These studies may 

include following students from their early years in 

college through graduate school. The college experience and 

student expectations in mathematics and mathematics-related 

fields could give researchers deep insight on how to keep 

more females in these areas. As societies grow more 

technological each decade, it is imperative that more 

females join the ranks of mathematicians and scientists in 

order to play an important role and share in the future of 

our ever changing world. 
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APPENDIX A 

 

RESEARCHER OBSERVATION CODE SHEET 

Instructor Sex: _________ Students enrolled:______   

Students present: ______  Males: _______ Females: _______  

Class Day/Date: _________  

Class Time: _________   

Does the syllabus list participation for a grade?  ______ 

         

Classroom diagram: (Assign sex and student #) 
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Interactions: 

1.     21.     41.    61.  

 

2.    22.     42.   62. 

       

3.    23.     43.   63.   

 

4.    24.    44.    64.  

 

5.    25.    45.   65.  

 

6.    26.    46.   66.  

 

7.    27.    47.    67.  

 

8.    28.    48.    68. 

 

9.    29.    49.   69.  

 

10.    30.     50.   70. 

 

11.    31.     51.    71. 

 

12.    32.     52.   72. 

 

13.    33.    53.   73. 

 

14.    34.    54.   74. 

 

15.    35.    55.   75. 

 

16.    36.    56.   76. 

 

17.    37.    57.   77. 

 

18.    38.    58.   78. 

 

19.    39.    59.   79. 

 

20.    40.    60.   80. 

 

 

 

 



 188 

APPENDIX B 

 

CODING SCHEME: 

 

TIS: Teacher initiates interaction with student 

 N: calls student by name 

 P: points at student 

 EC: eye contact with student 

 G: calls on class as group 

HQ: High-level question (question that includes 

analytical or critical thinking) 

 LQ: Low-level question (basic fact question) 

POQ: poses open question to class 

 

SRT: Student Response to Teacher 

 RH: raises hand 

 CO: calls out 

 CA: class answer 

 SI: silence 

 

TR: Teacher Reaction 

P: praise- positive reinforcement, goes beyond 

accepting student’s response (good job, well done, 

excellent) 

A: acceptance- showing appropriateness of a student’s 

response (right, correct, okay) 

R: remediate- non-acceptance of a response (try again, 

not quite) 

C: criticize- showing strong disapproval in a harsh or 

angry voice (you should start paying attention, you 

know better than that, study harder) 

 I: ignore 

 INT: interrupting a student’s response 

SexCT: sexist comment- This would include a comment 

about only males being mathematicians, or asking a 

male student to help a female student figure out a 

problem, etc. (EX: Always asking male students to help 

female students with their mathematics, or only using 

examples of male mathematicians or scientists). 

SexL: sexist language- the instructor responds using 

sexist language such as using “he” or “you guys” to 

refer to females or both males and females.  

 

SIT: Students initiates interaction with Teacher 

 Q: student asks question 
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 C: student makes comment 

  

Partially adapted from: 

Sadker, M., Bauchner, J., Sadker, D. & Hergert, 

L. (1981). Observers Manuel for INTERSECT Interactions 

for sex equity in classroom teaching. Washington, DC: 

US Department of Education. 
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APPENDIX C 

 

INSTRUCTOR QUESTIONNAIRE    

 

Male ____  Female ____ 

Age: _____ 

Race: __________ 

How long have you been teaching mathematics in college?  

_______ 

Student enrollment: _____    

Total male: _______ Total Female ______ 

 

1. Do you know your mathematics students by name? 

a. yes, I know them all by name 

b. yes, I know most of them by name 

c. yes, I know some of them by name 

d. No 

 

2. Approximately how many male students do you know by name 

in this class? (circle one answer only) 

a. 0-5 

b. 6-11 

c. 12-16 

d. 17+ 

e. all of them 

 

3. Approximately how many female students do you know by 

name in this class?  (circle one answer only) 

a. 0-5 

b. 6-11 

c. 12-16 

d. 17+ 

e. all of them 

 

 

4. Which students do you call on the most in this class? 

a. males 

b. females 

c. have not noticed 

 

5. Do you acknowledge students who call out answers without 

being called on during your mathematics class? 

a. always 

b. sometimes 

c. never 
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d. have not noticed 

 

6. If yes, are these students mostly 

a. male 

b. female 

c. both males and females equally 

d. have not noticed 

e. does not apply 

 

7. Do you acknowledge students who call out questions 

during your mathematics class? 

a. always 

b. sometimes 

c. never 

d. have not noticed 

 

8. If yes, are these students mostly 

a. male 

b. female 

c. both males and females equally 

d. have not noticed 

e. does not apply 

 

9. Do you have one student that participates more than 

anyone else in your class? 

a. yes 

b. no 

c. uncertain 

 

10. If yes, is that student 

a. male 

b. female 

c. does not apply 

 

11. Do you use methods to ensure that you are calling on 

both sexes equally?  

a. always 

b. sometimes 

c. never 

d. have not thought about it 

 

12. Do you react differently to comments made by male 

versus female students? 

a. yes 

b. no  
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c. have not noticed 

 

 

13. Do you use humor in the classroom that may be 

considered sexist to some? 

a. yes 

b. no 

c. don’t know 

 

14.  While in class, I encourage 

a. more males to take an interest in mathematics or 

mathematics-related careers 

b. more females to take an interest in mathematics or 

mathematics-related careers 

c. both males and females equally to take an interest in 

mathematics or mathematics-related careers 

d. I don’t encourage either sex 

e. have not noticed 

 

15. I include contributions of the following in my lecture 

a. mostly male mathematicians 

b. mostly female mathematicians 

c. both male and female mathematicians equally 

d. neither male nor females mathematicians 

e. have not noticed 

 

16. How would you characterize your classroom climate? 

a. warm and friendly/nurturing 

b. authoritative  

c. competitive 

d. comfortable and laid back 

e. other  ___________ 

 

17. I believe my students are mostly 

a. comfortable in this mathematics class in terms of 

classroom climate 

b. uncomfortable in this mathematics class in terms of 

classroom climate 

c. don’t know 

 

18. How many interactions did you have with male students 

today? 

a. 1-5 

b. 6-10 

c. 11+ 
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d. did not notice 

 

19. How many interactions did you have with female students 

today? 

a. 0 

b. 1-5 

c. 6-10 

d. 11+ 

e. did not notice 

 

Adapted from the following sources: 

 

Crawford, M. & MacLeod, M. (1990). Gender in the college  

classroom: An assessment of the “chilly climate” for 

women. Sex Roles, 23 (3/4), 101-122.  

 

Williams, C. (1998). The relationship between teacher’s  

race and student race and gender and teacher-student 

interactions. Doctoral Dissertation. University of S. 

Carolina.  
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APPENDIX D  

 

STUDENT QUESTIONNAIRE 

 

Male ____ Female ____ 

What year are you in college?  _____ 

Age: _____ 

Race: ________ 

 

1. Does your instructor know you by name? 

a. yes 

b. no 

c. uncertain 

 

2. How does your instructor call on you the most? 

a. by name 

b. by pointing at me 

c. with eye contact 

d. a and b only 

e. b and c only 

f. a and c only  

g. a, b and c 

h. never calls on me 

 

3. How often do you raise your hand but NEVER get called on 

during a class period? 

a. 1-2 times 

b. 3 or more times 

c. I am always called on when I raise my hand 

d. I do not raise my hand 

 

4. Which students ask the most QUESTIONS in class? 

a. males 

b. females 

c. both males and females 

d. have not noticed 

 

5. Which students make the most COMMENTS in class? 

a. males 

b. females 

c. both males and females 

d. have not noticed 
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6. How does the instructor react to your comments in class 

compared to those comments made by the opposite sex? 

a. respects my comments 

b. ignores my comments 

c. embarrasses me or puts me down 

d. did not notice 

 

7. Does your instructor use humor that you find offensive, 

embarrassing or belittling to your OWN sex? 

a. never 

b. sometimes 

c. always 

d. have not noticed 

 

8.  Characterize the manner in which your instructor most 

often responds to your comment in class. 

a. Praise (Example: good, well done, smile of approval) 

b. Acceptance (Example: okay, uh huh, yes, neutral facial 

expression) 

c. remedial (Example: You are part right, yes and no, close 

but not quite) 

d. criticize (Example: negative comment, wrong, frown, you 

should study more) 

e. ignores my comments 

 

9. My instructor uses terms like “he” or “you guys” when 

the person or persons referred to might be female?  

a. always 

b. sometimes 

c. never 

d. have not noticed 

 

10. My instructor calls on 

a. male students more than female students 

b. female students more than male students 

c. both male and female students in proportion to class 

membership 

d. have not noticed.  

 

11. How often are you called on by your instructor to 

participate in class even though you have not raised your 

hand? 

a. Always 

b. Frequently 

c. Sometimes 



 196 

d. Never 

e. Have not noticed. 

 

12.  When you raise your hand to participate in class, how 

often does your instructor call on you? 

a. Always 

b. Frequently 

c. Sometimes 

d. Never 

e. Have not noticed 

 

13. If you speak without getting called on, does your 

instructor respond to you? 

a. always 

b. frequently 

c. sometimes 

d. never 

e. have not noticed 

d. have never called out an answer 

 

14. Which students dominate the verbal interactions with 

the instructor? 

a. males 

b. females 

c. both males and females do equally in proportion to class 

membership 

d. have not noticed 

 

15. How many interactions were there between the instructor 

and female students today? 

a. 0 

b. 1-2 

c. 3-5 

d. 6-10 

e. 11+ 

f. did not notice 

 

16. How many interactions were there between the instructor 

and male students today? 

a. 0 

b. 1-2 

c. 3-5 

d. 6-10 

e. 11+ 

f. did not notice 
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17. I prefer a mathematics instructor that is 

a. male 

b. female 

c. does not matter 

d. never thought about it 

 

18. I participate more when  

a. my instructor is the same sex as me 

b. is a different sex than I am 

c. does not matter 

d. never thought about it 

 

19. Do you feel pressured/uncomfortable by mathematics 

instructors of the opposite sex? 

a.  Always 

b. Frequently 

c. Sometimes 

d. Never 

e. Never thought about it 

 

20. My instructor has discussed 

a. more male mathematicians contributions than females 

b.  more female mathematicians contributions than males 

c. both male and female mathematicians contributions in 

mathematics equally 

d. neither male or female contributions 

e. have not noticed 

 

21. How would you characterize your mathematics class 

climate? 

a. warm and friendly/nurturing 

b. authoritative  

c. competitive 

d. laid back 

e. other ________ 

 

22. If a student makes a sexist comment in mathematics 

class, does the instructor correct them? 

a. Always 

b. Frequently 

c. Sometimes 

d. Never 

e. No student has ever made a sexist comment 
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23. Has your mathematics instructor ever interrupted you? 

a. always 

b. frequently 

c. sometimes 

d. never 

e. have not noticed 

 

24. Does your mathematics instructor give more 

help/attention to the opposite sex of you? 

a. Always 

b. Frequently 

c. Sometimes 

d. never 

e. have not noticed 

 

25. Does your mathematics instructor call on YOU to answer 

SIMPLE mathematical questions that only involve basic 

arithmetic (add/subtract/multiply/divide) or beginning 

algebra (What is X plus X?)? 

a. Always 

b. Frequently 

c. Sometimes 

d. Never 

e. have not noticed 

 

26. Does your mathematics instructor call on you to answer 

extremely CHALLANGING questions that involve multiple steps 

and theorems like word problems? 

a. Always 

b. Frequently 

c. Sometimes 

d. Never 

e. have not noticed 

  

*Adapted from the following sources. 

 

Cranston, P. (1987). The relationship between micro- 

inequities and college student’s self-esteem and 

aspirations. Dissertation Abstracts, University of 

Maryland. 

 

Gappa, J. & Pearce, J. (1980). Sex and gender in the social  

sciences: Reassessing the introductory course, 

principles in micro-economics. Washington, DC: Women’s 

Educational Equity Act Program. ED 270-335. 
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Sadker, D., Bauchner, J., Sadker & Hagert, L. (1981).  

Observers Manuel for INTERSECT Interactions for Sex 

Equity in Classroom Teaching. Washington, DC: US 

Department of Education. The National Institute of 

Education Contract 400-80-0033.   
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APPENDIX E 

INSTRUCTOR INFORMED CONSENT 

 

Interactions in the Classroom 

 

Introduction 

 

You are being invited to take part in a research study.  The 

information in this form is provided to help you decide whether or 

not to take part.  Study personnel will be available to answer your 

questions and provide additional information.  If you decide to take 

part in the study, you will be asked to sign this consent form.  A 

copy of this form will be given to you. 

 

What is the purpose of this research study? 

 

The purpose of the study is to examine human interaction in a 

college classroom. 

 

Why are you being asked to participate? 

 

You are being invited because you are a full time college 

instructor.   

 

How many people will be asked to participate in this study? 

 

Approximately four instructors and a class that they teach will 

be asked to participate in this study. 

 

What will happen during this study? 

 

I will observe the class a total of three times. I will be audio 

taping the course to code for classroom interactions between the 

class participants. For instance, what types of interactions are 

occurring and how frequent are they. On the last day of observation, 

I will hand out a student and instructor questionnaire.  This should 

take about 15 minutes to complete.  

 

How long will I be in this study? 

 

About three hours of time will be needed to complete this study or 

three class sessions per instructor.  The first observation will 

occur near the beginning of the term. The second one will occur in 

the middle of the term and the last one will occur near the end of 

the term.  This will occur thee time during the course of one 

semester. 
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Are there any risks to me? 

 

There are no risks to you.  

 

Are there any benefits to me? 

 

You will not receive any benefit from taking part in this study  

 

Will there be any costs to me? 

 

Aside from your time, there are no costs for taking part. 

 

Will I be paid to participate in the study? 

 

No compensation will be offered. 

 

Will video or audio recordings be made of me during the study? 

 

I will make an audio recording during the study so that I can be 

certain that your responses are recorded accurately only if you 

check the box below: 

  I give my permission for audio recordings to be  

 

made of me during my participation in this research study. 

 

Will the information that is obtained from me be kept confidential? 

 

The only persons who will know that you participated in this study 

will be the research team members: Lisa McDonnell, myself and Kevin 

Vinson (my doctoral advisor) 

 

Your records will be confidential. You will not be identified in 

any reports or publications resulting from the study.    

 

What if I am harmed by the study procedures? 

 

You will not be harmed by this study. 

 

May I change my mind about participating? 

 

Your participation in this study is voluntary.  You may decide to 

not begin or to stop the study at any time. Your refusing to 

participate will have no effect on [your student status, employment, 

evaluation, etc.]. You can discontinue your participation with no 

any new information discovered about the research will be provided  
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effect on [your student status, employment, evaluation, etc.]. Also 

to you. This information could affect your willingness to continue 

your participation. 

 

Whom can I contact for additional information? 

 

You can obtain further information about the research or voice 

concerns or complaints about the research by calling the 

Principal Investigator, Lisa McDonnell, MA, JD at (727)394-6039. 

If you have questions concerning your rights as a research 

participant, have general questions, concerns or complaints or 

would like to give input about the research and can’t reach the 

research team, or want to talk to someone other than the research 

team, you may call the University of Arizona Human Subjects 

Protection Program office at (520) 626-6721.  (If out of state 

use the toll-free number 1-866-278-1455.) If you would like to 

contact the Human Subjects Protection Program by email, please 

use the following email address 

http://www.irb.arizona.edu/suggestions.php.   
 

 

Your Signature 

 

By signing this form, I affirm that I have read the information 

contained in the form, that the study has been explained to me, that 

my questions have been answered and that I agree to take part in 

this study.  I do not give up any of my legal rights by signing this 

form. 

 

__________________________________ 

Name (Printed) 

 

__________________________________   ______________ 

Participant’s Signature     Date signed 

 

Statement by person obtaining consent 

 

I certify that I have explained the research study to the person who 

has agreed to participate, and that he or she has been informed of 

the purpose, the procedures, the possible risks and potential 

benefits associated with participation in this study.  Any questions 

raised have been answered to the participant’s satisfaction. 

 

__________________________________ 

Name of study personnel 
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__________________________________   _______________ 

Study personnel Signature     Date signed 
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APPENDIX F 

 

STUDENT INFORMED CONSENT 

Interactions in the Classroom 

Introduction 

 

You are being invited to take part in a research study.  The 

information in this form is provided to help you decide whether or 

not to take part.  Study personnel will be available to answer your 

questions and provide additional information.  If you decide to take 

part in the study, you will be asked to sign this consent form.  A 

copy of this form will be given to you. 

 

What is the purpose of this research study? 

 

The purpose of the study is to examine human interaction in a 

college classroom. 

 

Why are you being asked to participate? 

 

You are being invited because you are a student in a college 

mathematics course.   

 

How many people will be asked to participate in this study? 

 

Approximately four instructors and a class that they teach will 

be asked to participate in this study. 

 

What will happen during this study? 

 

I will observe the class a total of three times. I will be audio 

taping the course to code for classroom interactions between the 

class participants. For instance, what types of interactions are 

occurring and how frequent are they. On the last day of observation, 

I will hand out a student and instructor questionnaire.  This should 

take about 15 minutes to complete.  

 

How long will I be in this study? 

 

About three hours of time will be needed to complete this study or 

three class sessions per instructor.  The first observation will 

occur near the beginning of the term. The second one will occur in 

the middle of the term and the last one will occur near the end of 

the term.   This will occur thee times during the course of one 

semester. 
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Are there any risks to me? 

 

There are no risks to you.  

 

Are there any benefits to me? 

 

You will not receive any benefit from taking part in this study  

 

Will there be any costs to me? 

 

Aside from your time, there are no costs for taking part. 

 

Will I be paid to participate in the study? 

 

No compensation will be offered. 

 

Will video or audio recordings be made of me during the study? 

 

I will make an audio (voice only) recording during the study so that 

I can be certain that your responses are recorded accurately only if 

you check the box below: 

  I give my permission for audio recordings to be  

 

made of me during my participation in this research study. 

 

Will the information that is obtained from me be kept confidential? 

 

The only persons who will know that you participated in this study 

will be the research team members: Lisa McDonnell, myself and Kevin 

Vinson (my doctoral advisor) 

 

Your records will be confidential. You will not be identified in 

any reports or publications resulting from the study.    

 

What if I am harmed by the study procedures? 

 

You will not be harmed by this study. 

 

May I change my mind about participating? 

 

Your participation in this study is voluntary.  You may decide to 

not begin or to stop the study at any time.  Your refusing to 

participate will have no effect on your student status. You can  
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discontinue your participation with no effect on your student 

status. Also any new information discovered about the research will 

be provided to you. This information could affect your willingness 

to continue your participation. 

 

Whom can I contact for additional information? 

 

You can obtain further information about the research or voice 

concerns or complaints about the research by calling the  

 

Principal Investigator, Lisa McDonnell, MA, JD at (727)394-6039. 

If you have questions concerning your rights as a research 

participant, have general questions, concerns or complaints or 

would like to give input about the research and can’t reach the 

research team, or want to talk to someone other than the research 

team, you may call the University of Arizona Human Subjects 

Protection Program office at (520) 626-6721.  (If out of state 

use the toll-free number 1-866-278-1455.) If you would like to 

contact the Human Subjects Protection Program by email, please 

use the following email address 

http://www.irb.arizona.edu/suggestions.php. If you have questions 

regarding this research you may also contact the SPC College 

Attorney at 727-341-3160. 

  

 

Your Signature 

 

By signing this form, I affirm that I have read the information 

contained in the form, that the study has been explained to me, that 

my questions have been answered and that I agree to take part in 

this study.  I do not give up any of my legal rights by signing this 

form. 

 

__________________________________ 

Name (Printed) 

 

__________________________________   ______________ 

Participant’s Signature      Date signed 

 

Statement by person obtaining consent 

 

I certify that I have explained the research study to the person who 

has agreed to participate, and that he or she has been informed of 

the purpose, the procedures, the possible risks and potential 

benefits associated with participation in this study.  Any questions 

raised have been answered to the participant’s satisfaction. 
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__________________________________ 

Name of study personnel 

 

__________________________________   _______________ 

Study personnel Signature      Date signed 
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APPENDIX G 

 

DISCLAIMER FORM 

 

Title: Interactions in the Classroom 

 

You are being invited to voluntarily participate in the 

above-titled research study. The purpose of the study is to 

examine classroom interactions. You are eligible to 

participate because you are a full time instructor or a 

student. 

 

If you agree to participate, your participation will 

involve three classroom observations of a class that you 

teach/attend and a student and instructor questionnaire. 

All questionnaire responses and coding for interaction will 

be confidential. You will not be identified by name.  

 

Any questions you have will be answered and you may 

withdraw from the study at any time. There are no known 

risks from your participation and no direct benefit from 

your participation is expected. There is no cost to you 

except for your time and you will not be compensated. 

 

Only the principal investigator, Lisa McDonnell, and her 

doctoral advisor, Kevin Vinson have access to your name and 

the information that you provide. In order to maintain your 

confidentiality, your name will not be revealed in any 

reports that result from this project. All data colleted 

will be locked in a cabinet in a secure place. 

 

You can obtain further information from the principal 

investigator, Lisa McDonnell, MA, JD at (727) 394-6039.  If 

you have questions concerning your rights as a research 

subject, you may call the University of Arizona Human 

Subjects Protection Program office at (520) 626-6721. 

 

By participating in the study, you are giving permission 

for the investigator to use your information for research 

purposes. 

 

Thank you. 

 

 

Lisa McDonnell, MA, JD 
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APPENDIX H   

 

DEBRIEFING FORM 

 

Title: Interactions in the Classroom 

 

Thank you for participating in the above study.  The 

purpose of the study was to examine college mathematics 

classroom interactions between the instructor and the 

student for gender bias. You were eligible to participate 

because you are a full time college instructor or college 

student. 

 

This study involved three classroom observations in which 

type and frequency of interactions were coded for.  The 

researcher’s data will be compared to the data collected on 

the student and instructor questionnaires. All 

questionnaire responses and coding for interaction are 

confidential.  No one in this study will be identified by 

name.  

 

Any questions you have will be answered and you may 

withdraw from the study at any time. There are no known 

risks from your participation and no direct benefit from 

your participation is expected. There is no cost to you and 

you will not be compensated. 

 

Only the principal investigator, Lisa McDonnell, and her 

doctoral advisor, Kevin Vinson have access to the 

information that you provided. In order to maintain your 

confidentiality, your name will not be revealed in any 

reports that result from this project. Collected 

information will be locked in a cabinet in a secure place. 

 

You can obtain further information from the principal 

investigator, Lisa McDonnell, MA, JD at (727) 394-6039.  If 

you have questions concerning your rights as a research 

subject, you may call the University of Arizona Human 

Subjects Protection Program office at (520) 626-6721. 

 

By participating in the study, you are giving permission 

for the investigator to use your information for research 

purposes. 

 

Thank you. 
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APPENDIX I 

STUDENT QUESIONNAIRE COLLAPSED CATEGORIES 

Question 2 

How does your instructor call on you the most? 

a. By name, pointing, and/or eye contact 

b. Never calls on me 

Question 3 

How often do you raise your hand but never get called 

on during a class period? 

a. 1-2 times 

b. I do not raise my hand 

Question 8 

Characterize the manner your instructor most often 

responds to your comments in class. 

a. Encouraging 

b. Not encouraging 

Question 9 

My instructor uses terms like “he” or “you guys” when 

the person(s) referred to might be female? 

a. Yes 

b. No 

c. Have not noticed 

Question 11 



 212 

How often are you called on by your instructor to 

participate in class even though you have not raised 

your hand? 

a. Always/Sometimes 

b. Never 

c. Have not noticed 

Question 12 

When you raise your hand to participate in class, how 

often does your instructor call on you? 

a. Always/Sometimes 

b. Never 

c. Have not noticed 

Question 13 

If you speak without getting called on, does your 

instructor respond to you? 

a. Yes 

b. No 

c. Have not noticed/Have not called out answers 

Question 15 

How many interactions were there between the 

instructor and female students today? 

a. 0-2 

b. 3+ 
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c. Did not notice 

Question 16 

How many interactions were there between the 

instructor and male students today? 

a. 0-2 

b. 3+ 

c. Did not notice 

Question 18 

I participate more when 

a. my instructor is the same sex as me 

b. is a different sex than I am 

c. Does not matter/Never thought about it 

Question 21 

How would you characterize your mathematics class 

climate? 

a. Positive 

b. Negative 

Question 25 

Does your mathematics instructor call on you to answer 

simple mathematics questions that only involve basic 

arithmetic (add/subtract/multiply/divide) or beginning 

algebra skills? EX: What is X plus X?) 

a. Yes 
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b. No 

c. Have not noticed 

Question 26  

Does your mathematics instructor call on you to answer 

extremely challenging questions that involve multiple 

steps and theorems like word problems? 

a. Yes 

b. No 

c. Have not noticed 
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