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This study explored the factors that influenced the understanding of good mathematics 
teaching. A mixed methodology was used investigate the beliefs of beginning secondary 
teachers on good mathematics teaching. The two research instruments used in this study 
were the survey questionnaire and an interview.  Beginning teachers selected Immediate 
Classroom Situation, Mathematical Beliefs, Pedagogical Content Knowledge, and 
Colleagues as the top four factors from the survey analysis that influenced their 
understanding of good mathematics teaching. The study’s results have implications on 
investigating specific mathematical content knowledge that is important for classroom 
instruction at the secondary level.  Furthermore, this study can be used as a reference for 
teacher education programs to improve the effectiveness of the pedagogical courses in 
mathematics education. 
 

Keywords: understanding, influence,  good mathematics teaching, beginning secondary 
teachers, teacher education, PCK 

 
INTRODUCTION  

Polya (1962) asserts that “If the teacher is bored by 
what he is teaching, it is a certainty that all his students 
will be too” (p. 60). It is important for teachers to know 
their subject matter, as explained by Polya (1981) in his 
Ten Commandments for Teachers. Thom (1973) asserts 
that the conception of mathematics influences how one 
perceives the preferred way of teaching and learning of 
mathematics. Thompson (1992) points out that there 
are not many common definitions of what constitutes 
good teaching. Shulman (2003) explains that good 
teaching “relies on whether teachers have a deep and 
flexible understanding of what they are teaching” (p. 1). 
Cooney (2005) fills in the gap on what constitutes good 
teaching. The study used the perspectives of nine 
experienced mathematics teachers. 

Teachers without adequate content knowledge 
spend more time learning the content instead of 
planning the lesson to enhance student understanding 

(Brown & Borko, 1992). These authors stated that 
teachers with strong content knowledge are able to 
explain the concepts instead of just the mathematical 
procedures. Caroll (2005) and Nickson (1998) had 
different views and argued on how the content 
knowledge was acquired makes the difference and not 
the level of content knowledge. Another study found 
that even though content knowledge is important, 
teachers also require knowledge of students and learning 
to be effective (Shulman, 1986).  

Review of Literature 

Several studies have also connected students’ 
conception of learning and descriptions of good 
teaching in college (Marton & Saljo, 1984; Van Rossum 
& Taylor, 1987). Van Rossum and Taylor (1987) 
mention that the perception of college students on good 
teaching is “presenting the subject matter in such a way 
that those who were already interested remain so, or 
become more so” (p. 18). Looking at studies done by 
Brown and Borko (1992), Sowder (2007), and Wilson et 
al. (2002) can inform educators on what is good 
teaching and how it is developed along the main theme 
of teacher education. A greater understanding of “good 
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mathematics teaching” and beliefs of high school 
teachers will add to the body of literature. 

Arbaugh (2010) asserts that the two attributes of 
mathematics teachers that are essential to student 
learning are the teacher’s knowledge of teaching and the 
teacher’s belief about teaching and learning 
mathematics. With these attributes, classroom teaching 
is better. What kinds of knowledge are important for 
effective mathematics teaching? Studies indicate that 
identifying kinds of knowledge is pertinent for the 
mathematics education community, especially for 
professors training pre-service teachers and in-service 
teachers at the university (Arbaugh, 2009, 2010; 
Lampert, 2002).  

Wasserman (2011) examined how beginning 
secondary mathematics teachers defined success and the 
attributes of good teaching. The sample was from a 
traditional certification program. Ham (2011) conducted 
a similar study using a sample from an alternative 
certification program. Both studies identified several 
important attributes of good mathematics teaching and 
when success was acquired. More studies on the 

definition and attributes of good mathematics teaching 
from the perspectives of beginning secondary teachers 
would contribute to the body of literature on teacher 
education.  

Teachers’ content knowledge is important in the 
teaching of mathematics, but other forms of knowledge 
such as pedagogical content knowledge (PCK) 
(Shulman, 1986) are also pertinent. Other studies of 
teacher education have shown that different kinds of 
knowledge are needed by teachers to be effective such 
as: 1) theory of knowledge (Schoenfeld, 1998); 2) 
teacher knowledge and its impact (Fennema & Franke, 
1992); and 3) mathematics knowledge for teaching (Ball 
& Bass, 2004) and for elementary school teachers and 
their content knowledge (Ball, 2004, 2007; Brown & 
Borko, 1992; Ma, 1999). Much research has focused on 
content knowledge, but little is known about the the 
connection between PCK and good mathematics 
teaching (Chamberlin, 2005). Ball (2007) conducted 
many studies on this issue and then developed the 
concept of Mathematics Knowledge for Teaching 
(MKT), which is defined as “mathematical knowledge 
needed to carry out the work of teaching mathematics” 
(Ball et al., 2009, p. 96) to bridge the gap in good 
teaching. The researcher divided MKT into subject 
matter knowledge and PCK.  

Murphy (2004) explored beliefs about the 
characteristics of good teaching. The study was carried 
out on pre-service teachers, in-service teachers, and 
second graders using a combination of survey, drawing 
diagrams, and interviews. Beginning secondary school 
teachers’ perception of good mathematics teaching and 
some connections with content knowledge have also 
been studied (Murphy, 2004; Sowder, 2005).  

One interesting area to investigate in good 
mathematics teaching is understanding how this concept 
is influenced by the age and mathematics background of 
the teacher. It is also important to know how beginning 
teachers acquire and develop good mathematics 
teaching. Many studies have been done to investigate 
the connection between effective teaching and teachers’ 
knowledge of mathematics (Ball, 2005; Brown & Borko, 
1992; Conney, 2005). The better the understanding of 
how good mathematics teaching is developed, the more 
teacher education programs and in-service training can 
be improved (Cooney, 2001; Frykholm, 1999; Shulman, 
2001). 

 At the secondary level, Cooney et al. (2005) 
conducted a study on what constitutes good 
mathematics teaching and how it develops, not from the 
researcher’s point of view but instead focusing on the 
perspectives of nine high school teachers. The study 
sought to find out whether the views of the teachers 
were similar to the Standards suggested by the NCTM 
(1989, 1991) documents. The findings indicated that the 
teachers’ perspectives of good mathematics teaching 

State of the literature 

 Arbaugh (2010) asserts that the two attributes of 
mathematics teachers that are essential to student 
learning are the teacher’s knowledge of teaching 
and the teacher’s belief about teaching and 
learning mathematics. With these attributes, 
classroom teaching is better. 

 Caroll (2005) and Nickson (1998) have different 
views and argue that how the content knowledge 
was acquired makes the difference and not the 
level of content knowledge. 

 At the secondary level, Cooney et al. (2005) 
conducted a study on what constitutes good 
mathematics teaching and how it develops, not 
from the researcher’s point of view but instead 
focusing on the perspectives of nine high school 
teachers 

Contribution of this paper to the literature 

 In this study the factors that influenced the 
understanding of good mathematics teaching were 
explored.  

 This study looked at where to attribute the 
elements of good mathematics teaching: to some 
personality trait, to teacher’s classroom behavior, 
to teacher’s mathematical knowledge or to teacher 
education programs.  

 This study sought to answer the following research 
question: What are the factors that influence 
beginning teachers’ understanding of good 
mathematics teaching?  
 



Good mathematics teaching  

© 2013 iSER, Eurasia J. Math. Sci. Tech. Ed., 9(3), 319-328 321 

 
 

were consistent with the NCTM Standards and the 
pedagogy prescribed in the NCTM documents. The 
study also concluded that good mathematics teaching 
requires prerequisite knowledge, promotes mathematical 
understanding, and requires effective management.  

One might conclude that the views of the teachers 
were towards a more student-centered classroom as per 
what they learned during their teacher preparation 
program. Surprisingly, this was not the case, however, as 
the teachers mentioned that they were more 
comfortable with the teacher-centered approach “as 
long as their instruction styles could exercise different 
ways of reaching out to students” (Cooney et al., 2005, 
p. 105). Is the knowledge gained from teacher 
preparation programs sufficient for good mathematics 
teaching? According to the participants in Cooney et 
al.’s study, “knowledge learned at the university was 
important but that it had to be tempered with more 
important knowledge gained from classroom 
experience” (p. 99). Another dimension of the notion of 
good mathematics is connected more with the teachers’ 
experience rather than with being a student in a teacher 
preparation program (Cooney et al., 2005).  

Purpose of Study  

In this study the factors that influence the 
understanding of good mathematics teaching were 
explored. This study looked at where to attribute the 
elements of good mathematics teaching: to some 
personality trait, to teacher’s classroom behavior, to 
teacher’s mathematical knowledge or to teacher 
education programs. This study sought to answer the 
following research question: What are the factors that 
influence beginning teachers’ understanding of good 
mathematics teaching?  

METHODOLOGY  

To answer this research question, the responses to 
the survey and interview were utilized. To answer this 
research question, the researcher analyzed the survey 
responses of the participants. Several descriptive 
statistics were calculated such as mean, standard 
deviation, median, and mode. With these values, the 
researcher was able to make several generalizations 
about the factors that influenced the understanding of 
good mathematic teaching among the 33 participants. 
Next, the survey questionnaire was analyzed using the 
percentage of responses with the 5-point Likert scale. 
To further investigate the factors that influenced the 
understanding of good mathematics by the beginning 
teachers, the researcher utilized the qualitative section of 
this study. The data obtained from the 10 randomly 
selected participants interviewed were then analyzed. 
Selected participants were asked to select their top two 

choices of the factors that influenced their 
understanding of good mathematics teaching from the 
list of factors provided in the survey item. Next, the 
interviewed participants were asked to justify their 
choices of the selected factors.  

Participants of study 

Using the number of graduates from previous years, 
the cohort of the participants invited to participate in 
the study was approximately 80 beginning teachers; 33 
of them responded and became the subjects of this 
study. All the participants who joined this study 
answered the web-based survey questionnaire were from 
a graduate school of education.  

The interview participants were randomly selected. 
The technique used was a simple random sampling of 
the 33 participants who participated in this study. This 
subsample was selected randomly based on their 
participation in the survey questionnaire. Based on the 
criteria for selecting the subsample for the interview, the 
researcher randomly selected 10 beginning teachers.  

RESULTS 

The research question was: What were the factors 
that influenced the  understanding of good mathematics 
teaching? To answer this question, the researcher 
analyzed the survey responses of the participants. 
Several descriptive statistics were calculated such as 
mean, standard deviation, median, and mode. With 
these values, the researcher was able to make several 
generalizations about the factors that influence the 
understanding of good mathematic teaching among the 
33 participants. Table 1 below provides a summary of 
the descriptive statistics for the first item on the survey 
based on the responses of the participants.  

Participants rated each indicator from the survey 
responses. The scale used was a 5-point Likert scale. On 
average, most of the participants selected Immediate 
Classroom Situation with the highest mean of 4.27, 
followed by Mathematical Beliefs, PCK, and Colleagues. 
These were the top four factors that influenced the 
understanding of good mathematics teaching as selected 
by the participants of the survey. The least selected 
factor was Teacher Education, with the lowest mean 
value of 3.36.  

The item with highest standard deviation was 
Teacher Education. A high standard deviation indicates 
a lot of variation in the survey responses, perhaps 
because beginning teachers were still finding the best 
methodology for good teaching. Moreover, they were 
strongly influenced by what they learned from their 
teacher education program. Immediate Classroom 
Situation recorded the lowest value for the standard 
deviation. This indicated that most of the observations 
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clustered around the mean value of 4.27. Immediate 
Classroom Situation was one of the top factors that 
influences understanding of good mathematics teaching, 
and this corresponded with the attribute of Classroom 
Management, which was also one of the top choices 
selected by the survey participants.  

Next, the survey questionnaire was analyzed using 
the percentage of responses using the 5-point Likert 
scale as shown in Table 2. The factor with the highest 
percentage of respondents selecting Agree and Strongly 
Agree was Immediate Classroom Situation, with 90.9%. 
This was followed by Mathematical Beliefs, with 28 or 
84.85% of the respondents choosing this factor. Next 
was Colleagues, with 23 or 69.7% of the respondents. 
These results were similar to the top three factors 
analyzed using the mean of the factors. The factor with 
the lowest percentage of Agree and Strongly Agree was 
Teacher Education, with 18 or 54.55% of the 
respondents selecting this indicator.  

Qualitative Analysis 

The research question was: What were the factors 
that influenced the  understanding of good mathematics 
teaching? To know the factors that influence the 
understanding of good mathematics by the beginning 
teachers, the researcher utilized the qualitative section of 
this study. The data obtained from ten selected 
participants interviewed were then analyzed. Selected 

participants were asked to select their top two choices 
from the factors provided. Next, the interviewed 
participants were asked to justify their choices. 

These were some of the interview questions:  

As you reflect on your early years of teaching, what 
were the factors you believe were MOST important in 
developing your understanding of good mathematics 
teaching (Question 24 of the Survey, for example: 
professors, former teachers, mathematical beliefs etc). 
Pick the top two factors and explain your reasons.  

Are these the factors that helped you practice good 
mathematics teaching in your classroom like the way 
you defined good mathematics teaching earlier? 

Immediate Classroom Situation was one of the 
factors picked by the selected participants. Table 3 
presented the coded interview reasons for the selection 
of the factor.  This factor includes the students, the 
mathematics topic at hand, and time constraints in the 
classroom. It was interesting to note that one of the 
reasons given was that each class had its own 
characteristic, whether the class consisted mainly of 
students with strong content or weak content. Thus, the 
personality of each class did play a part in understanding 
good mathematics teaching and how a teacher 
differentiates her teaching pedagogy. As one participant 
shared: 

Table 1. Descriptive statistics of the indicators  (n=33) 

Indicators/Factors Mean St. Dev Median Mod 

Teacher Education 3.36 1.295 4.00 4 
Mathematics Background 4.30 0.810 4.00 5 
Colleagues 3.85 0.939 4.00 4 
Professors in methods classes 3.48 1.278 4.00 4 
Personality and Experiences in growing up  3.55 1.121 4.00 4 
PCK and awareness 3.88 0.960 4.00 3 
Immediate Classroom Situation   4.27 0.626 4.00 4 
Mathematics Beliefs 4.09 0.805 4.00 4 
 
 

Table 2. Percentage of responses by factors (n=33) 

Indicator/Factor  
Strongly 
Disagree 

Disagree Neutral Agree 
Strongly 

Agree 

 f % f % f % f % f % 

Teacher Education 3      9.09 7        21.21  5      15.15 11          33.33  7       21.21 
Mathematics Background 0  1         3.03 4      12.12 12          36.36  16        48.48 
Colleagues 1       3.03 1         3.03 8      24.24  15         45.45 8        24.24 
Professors in methods classes 3       3.03 5        15.15 6      18.18 11         33.33 8        24.24 
Personality and Experiences in 
growing up  

0  8        24.24 7      21.21 10        30.30 8        24.24 

PCK and awareness  0  2        6.06 11      33.33 9        27.27 11      33.33 
Immediate Classroom Situation   0 0 3      9.09 18       54.54 12      36.36 
Mathematics Beliefs  0 2        6.06 3      9.09 18       54.54 10      30.30 
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And this was the case with the classroom that I taught and I 
had to kind of learn the personality of that classroom. And 
kind of tweak the way I taught the lesson. Even though it 
was the same lesson for both the classes. I would have move 
things around, go over more examples in one classroom. And 

do less in another classroom. The more time for them to work 
together and not in one classroom versus another. 

Another reason cited was only when the teacher 
steps into his or herr own classroom will they learn what 
works and what does not in the classroom. This cannot 

Table 3. Coded Interview Reasons for Immediate Classroom Situation  (Select Group, n=10) 

Category  Reasons 

Immediate Classroom 
Situation 

 Really important to be able to recognize the classroom situation because each 
class is a little different from the others 

 One class might be more stronger, one class might be a bit weaker 

 It terms of the knowledge, one class might do the workload faster or slower 

 And this was the case with the classroom that I taught and I had to kind of learn 
the personality of that classroom 

 Even though it was the same lesson for both the classes. I would have move 
things around, go over more examples in one classroom.  

 And do less in another classroom 

 Until you are actually teaching in a class, you do not really have a full 
understanding of what works and what doesn’t 

 A lot of what I have learn is on the go like until harm arise I realize how I should 
have reacted, what I should have done 

 And I think that the most important is what happens in the classrooms 

 
 
Table 4. Coded Interview Reasons for Colleagues  (Select Group, n=10) 

Category  Reasons 

Colleagues Experiences 

 Classmates in my teacher education program as well as the colleagues I currently work with 

 When we were student teaching, people had different experiences in the classroom with different 
structure schools and so on and so forth. And to learn from them 

 Everybody has different experiences, through sharing experiences, ideas and strategies we can 
help each other better 

 Or whereas in a more traditional school, or a more constructivist school, I could learn some 
strategies from them on how to teach effectively 

 Having a good, having colleagues who are able to help with their understanding on how to teach 
something is very important. 

Sharing of Ideas  

 Whenever I got a good idea, whether from my classmates or co-worker, I try to implement it right 
away so that my students benefit immediately 

 Is really good to have a strong group of colleagues where you can bounce ideas off 

 New school I am teaching, there are 4 to 5 math teachers for me to like to work with and 
collaborate with.  

 That my classroom and my other colleagues, and seeing them in their classroom and hearing 
about their experience 

 Meeting them once a week, talking with them also with a math coach , that has help me a lot in 
understanding how I should teach if I have done a non-effective way of teaching 

 We share our experiences, our problem and also our successes. 
Observation  

 Co-operating teachers. Because seeing what is going in their classrooms, what’s working, what’s 
making them an exemplary teacher is really then able to take me, you know in a point where I 
think 

 Observing what works in a colleagues class and trying to implement it in my class 
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be taught by the teacher education program. The 
participant even elaborated that during student teaching, 
one gets some understanding of good teaching, but the 
real experience only happens when one is in charge of 
one’s own classroom. One participant mentioned: 

A lot of what I have learned is on the go like until harm 
arises, I realize how I should have reacted, what I should 
have done. And I think that the most important is what 
happens in the classrooms. 

The next factor selected by the four interviewed 
participants were Colleagues. Table 4 presented the 
coded interview reasons for the selection of Colleagues. 
This factor included collaboration in school between 
teachers and also classmates in the teacher education 
program. The reasons cited by the participants can be 
partitioned into three categories, namely Experiences, 
Sharing of Ideas, and Observation. The first category of 
Experiences focused on the experiences of the senior 
teacher that could be learned by the beginning teachers. 
Furthermore, the participants mentioned that they 
learned some teaching strategies from the different 
schools 

They visited during student teaching. Finally, having 
a colleague who could help one understand what is 
good teaching was extremely important to improve the 
lesson. One participant summarized as follows:  

Everybody has different experiences, through sharing 
experiences, ideas and strategies we can help each other better. 
When we were student teaching, people had different 
experiences in the classroom with different structure schools 
and so on and so forth. And to learn from them. Or whereas 
in a more traditional school, or a more constructivist school, I 
could learn some strategies from them on how to teach 
effectively.  

Sharing of Ideas was the next sub-factor mentioned 
in the interview. Participants asserted that the sharing of 
ideas definitely assisted in their daily teaching. What was 
more important was the sharing of succcessful lessons 
and unsuccessful ones. The essential point was also the 
weekly meeting between the senior teachers and other 
teachers to exchange ideas. It worked even better when 
colleagues could share ideas and discuss constructively 
what works and what does not. As one participant 
reasoned:  

Meeting them once a week, talking with them also with a 
math coach, that has helped me a lot in understanding how I 
should teach. If I have done a non-effective way of teaching, 
because I am not the only first year teachers, some other 
teachers in my department are also first year teachers. We 
share our experiences, our problem and also our successes/ 

The final point discussed was the classroom 
Observation of the more experienced colleagues. One 
participant mentioned that what worked in the lesson by 
an experienced colleague would be implemented in 
his/her classroom. This helped the beginning teacher 
learn by observing an experienced teacher conduct the 

successful lesson and seeing how students responded. 
Then the beginning teacher could implement some of 
the techniques that were observed immeadiately in his 
own class. One participant shared: 

Because seeing what is going in their classrooms, what’s 
working, what’s making them an exemplary teacher is really 
then able to take me, you know in a point where I think , 
Oh I see how’s that working. Oh I agree that it is important. 
That is what is going to make it work. And then obviously 
doing it in my classroom. Seeing ohh, it doesn’t work. Because 
it is missing this or doesn’t work because I am missing that. 
Or ohh this is working, what is making that work. 

Personality and Experiences Growing Up was one 
of the top factors that influenced the understanding of 
good mathematics teaching. Table 5 presented the 
coded interview reasons for the selection of this factor. 
Five beginning teachers who were interviewed selected 
this factor. All the reasons mentioned could be 
categorized into four sub-categories such as Good 
Example, Former Teachers, Beliefs from Childhood, 
and Own Experience. In Good Example, the participant 
mentioned that he wanted to be a successful teacher by 
setting a good example for his students in his classroom. 
The participant added that teaching suits his personality. 
Furthermore, setting a good example for his siblings 
was something that was expected of him since he was 
young and he could accomplish this by becoming an 
effective mathematics teacher. The participant said:  

My personality and experiences growing up. Just wanting to 
set a good example for the students. I have two younger 
brothers and two younger sisters. I was expected to set an 
example and something that I was used to growing up. It 
kind of fit my personality. 

The second sub-category of Former Teachers 
illustrated the importance of former teachers who were 
exemplary to the beginning teachers. Taking qualities of 
that exemplary teacher and using them in their present 
classrooms were things the beginning teachers intended 
to happen in their classrooms. This showed the strong 
influence of former teachers who taught well in the 
classrooms. Former students like the beginning teachers 
in this sample recalled the effective teaching methods of 
those wonderful teachers. As one participant 
mentioned: “I mean to some extent, I think back on 
what those teachers did that I would want to imitate or 
what I would want to emulate. But I think for me, in 
some ways it is so.” 

Beliefs from Childhood was strongly connected to 
how the beliefs of beginning teachers were influenced 
by the successful lesson they remembered. The feeling 
of this great lesson strongly influenced how the 
beginning teachers developed their lessons. How they 
felt in the classrooms while growing up strongly 
influenced the teaching styles of the beginning teachers. 

I feel like my math belief, I got my math belief 
mostly from my childhood. When you feel like as a 
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child, I was taught this way. And you know, it worked 
for me. It was successful. I feel like that the fact that I 
remembered this feeling, it was successful way the 
teacher taught me. Therefore they can help me teach the 
same way, it would be successful. 

Finally, Own Experience as a student also 
influenced the teaching style of the beginning teachers 
as they did not seem to want to emulate teachers who 
were not producing good lessons. Instead, the beginning 
teachers wanted to implement something good they 
learned from the teacher education program such as the 
student-centered approach in teaching.  

Pieces that I often think, based on my own 
experience as a student, I all through elementary till high 

school, it was mostly a lecture-based learning. And I as 
much as I want to move away from it, that is mainly the 
way I teach. I try to do more of student-centered 
approach when it is feasible. But it usually we do not 
have time. I love to be able to do that more group work 
in the future. 

One more factor important in the understanding of 
good teaching was the teacher’s Mathematics 
Background. Table 6 presented the coded interview 
reasons for the selection of this factor. As two of the 
interview participants mentioned, this particular factor 
was essential for teachers to know the materials they 
were going to teach. Another reason asserted was that 
the knowledge of mathematics helps in producing good 

Table 5. Coded Interview Reasons for Personality and Experiences Growing Up (Select Group, n=10) 

Category  Reasons 

Personality and  
Experiences Growing up 

Good Example  

 Just wanting to set a good example for the students 

 Was expected to set an example for my siblings and something that I was used 
to growing up 

 Fits my personality 
Former Teachers  

 My experiences in growing up, I am still a new teacher so that is important right 
now 

 Reflecting on my past teachers  did that I would want to imitate or what I 
would want to emulate 

 The real big part of it is that the school that I went to was a Catholic school, it 
was predominantly White and Asian 

Beliefs from Childhood  

 Got my math belief mostly from my childhood because I was taught this way 

 That the fact that I remembered this feeling, it was successful way the teacher 
taught me 

 A constructivist, you might think deal with the students sort of develops the 
mathematics knowledge on their own 

 Just very hard to do sometimes in a real life situation 
Own Experience as a Student  

 Based on my own experience as a student, I all through elementary till high 
school, it was mostly a lecture based learning 

 I try to do more of student-centered approach when it is feasible 

 I love to be able to do that more group work in the future.  

 
 
Table 6. Coded Interview Reasons for Mathematics Background (Select Group, n=10) 

Category Reasons 

Mathematics Background  Always keeping up with practice, taking courses, staying sharp with the math and 
the content. 

 Always important because it is good to know what you are talking about 

 Show the students that you are interested in it and well worth for them to be 
interested in it.  

 Mathematics background is like the way I learnt and just my knowledge in 
general 

 It helps for good mathematics teaching 
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mathematics teaching. Also when one knows the 
subject, one can share the subject in an interesting way 
and get the students interested also. The participant 
mentioned:  

Always keeping up with practice, taking courses, staying 
sharp with the math and the content. I feel that it is always 
important because it is good to know what you are talking 
about. You show the students that you are interested in it and 
well worth for them to be interested in it. 

Mathematics background is like the way I learned 
and just my knowledge in general. It helps for good 
mathematics teaching. 

Teacher Education was also one of the factors that 
influenced the understanding of good teaching. Table 7 
presented the coded interview reasons for the selection 
of Teacher Education. Four of the selected participants 
picked this factor as their top choice. Most of them 
mentioned that their teacher education program 
prepared them well for the mathematics lesson in the 
classrooms. The video analysis of a mathematics lesson 
was an effective way to improve teaching. With a deep 
understanding of different methodologies of good 
teaching, a beginning teacher would be able to use the 
best ways to make the mathematics lesson in the 
classroom comprehensible to the students. Learning 
how to plan lessons and various ways of devising 
lessons also helped the beginning teachers. Some of the 
participants’ views are cited below:  

I think the teacher education program is the most important, 
explaining how to plan lessons, make it more interesting, 
various methods of curriculum that we could use. Something 
more constructivist,something more formal. I so like being in 
the classroom. 
I think that it was the discussions during classes that really 
started me thinking. Oh really, I have this informal 
observation when I was student. But I wasn’t thinking about 

what makes this teacher a good teacher when I was a student. 
So that is why I feel that before the teacher education program 
it wasn’t a formal understanding and I think it was during 
classes we would break apart, what is this teacher doing in 
this classroom? 
I would say the teacher education program because I got like 
an understanding of methods and what should be done and 
should be taught. How things should be taught a little more. 

Mathematics Beliefs about the nature of 
mathematics, learning mathematics or teaching 
mathematics also influenced the development of good 
mathematics teaching. Table 8 displayed the coded 
interview reasons for the selection of this  factor. One 
participant reasoned that this factor was equally 
important as everyone should have the same 
opportunity to learn mathematics and be good at it. 
Some students might take a bit longer to master the 
concepts, but given a chance, students would do well 
also: 

That is really important because I feel that everybody can do 
math and I think anyone should be treated differently because 
of performances in a previous class or how they grow. The 
might take them more time to grow in the course of the year 
from another student. But they still have the possibility. 

DISCUSSION AND CONCLUSION  

Beginning teachers selected Immediate Classroom 
Situation, Mathematical Beliefs, PCK, and Colleagues as 
the top four factors from the survey analysis that 
influenced the understanding of good mathematics 
teaching. Immediate Classroom Situation  included the 
students, the mathematics topic at hand and the time 
constraints in the classroom. It was interesting to note 
that teachers mentioned that each class had its own 
personality due to the diversity of the students. This 

Table 7. Coded Interview Reasons for Teacher Education (Select Group, n=10) 

Category  Reasons 

Teacher Education  Prepared me well for math teaching 

 It was the discussions during classes that really started me thinking 

 Wasn’t thinking about what makes this teacher a good teacher when I was a student 

 Before the teacher education program it wasn’t a formal understanding 

 Was during classes we would break apart, what is this teacher doing in this classroom? 

 Student teaching  

 An understanding of methods and what should be done and should be taught 

 How things should be taught a little more 

 
 
Table 8. Coded Interview Reasons for Mathematics Belief (Select Group, n=10) 

Category  Reasoning 

Mathematics Belief  I feel that everybody can do math and I think anyone should be treated differently 
because of performances in a previous class or how they grow 

 This might take them more time to grow in the course of the year from another 
student.  
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finding is consistent with Cooney et al. (2005) study that 
classroom experience is equally important for a 
beginning teacher to ensure a good mathematics lesson 
happens. Another reason given was how the personality 
of the class at the moment does influence how a teacher 
also differentiates the teaching pedagogy in the 
classroom. 

Colleagues were crucial in a beginning teacher’s 
good classroom teaching especially collaboration among 
mathematics teachers in school. The reasons mentioned 
by the beginning teachers could be divided into three 
categories such as Experiences, Sharing of Ideas, and 
Observation. Sharing of experiences, and strategies in a 
mathematics classroom with the senior teachers surely 
helped a beginning teacher develop a good lesson. The 
study by Ham (2011) and Wasserman (2011) also stated 
that colleagues as an important factor that influenced 
the understanding of good mathematics teaching.     

Beginning teachers asserted that sharing of ideas 
definitely assisted in their daily teaching. What was more 
important was the weekly sharing of successful lessons 
and unsuccessful ones between colleagues. A beginning 
teacher that observed what worked a successful lesson 
by an experienced colleague would emulate this lesson 
in his classroom. By observing an experienced teacher 
conduct the successful lesson and seeing how students 
respond could help a beginning teacher improve his 
lesson. A similar study by Pietila (2001) found that  
good mathematics teachers also require sufficient 
knowledge of mathematics teaching and learning 
teaching and additional pedagogical knowledge to 
arrange successful learning situations. The influences of 
experienced teachers on good teaching plays a major 
role in the development of a successful beginning 
teacher.  

The interviewed participants selected three similar 
factors that were Immediate Classroom Situation, 
Mathematical Beliefs and Colleagues. The difference 
was the selection of Personality and Experiences 
Growing Up and Teacher Education as the top two 
factors. The reasons the participants selected Personality 
and Experiences Growing Up could be categorized into 
4 sub-categories such as Good Example, Former 
Teachers, Beliefs from Childhood and Own Experience. 
In Good Example, the reason given was wanting to be a 
successful teacher by setting a good example for the 
students in the classroom.  

The second sub-category of Former Teachers 
illustrated how strong the influence of  former teachers 
that were exemplary to beginning teachers. Taking the 
qualities of the role model teacher and applying that 
successful technique was something the beginning 
teachers intend to do in their classroom. This is 
consistent with results from Arbaugh (2010) study  that  
teacher’s belief about teaching especially from their 

former teachers strongly influences the beginning 
teachers classroom practice on good teaching.  

Beliefs of Childhood is an important factor that 
connected the beliefs of beginning teachers to the 
successful lessons they had in the past. And finally Own 
Experience as a student also influenced the good 
teaching of the beginning teachers as they might do not 
want to emulate unsuccessful lessons they experienced. 
Instead beginning teachers wanted to implement the 
pedagogy strategies that were successful in the teacher 
education program.  
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	The words, “outsourcing” or “H1B visa quota” or “call centers” and the image associated with these usually include individuals from countries such as China, India, South Korea and to a lesser extent from the Middle East. New industrial countries such...
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	Background research about the Draw-A-Scientist-Test (DAST)
	Research into children’s perceptions of science and scientists commenced well over 50 years ago. The seminal work by Mead & Metraux (1957) systematically described how students viewed scientists. Thirty five thousand American high school students part...
	Stereotypes are blanket beliefs and expectations about members of certain groups that present an oversimplified opinion or prejudiced attitude.  They go beyond necessary and useful categorizations and generalizations in that they are typically negativ...
	State of the literature
	 Common stereotypic perceptions about scientists are prevalent among students in different countries.
	 Statistical analysis revealed no difference among males and females with regards to scientist stereotypes.
	 Early research suggested females expressed more negative attitudes towards science than males that contributed to the lack of women in science fields.
	Contribution of this paper to the literature
	 This paper provides an extensive literature review on the Draw-A-Scientist-Test and students’ perceptions of scientists and doing science.
	 Data was collected and analyzed from five different countries contributing to the knowledge base where there is a paucity of research set in an international arena.
	 Results indicated having a strong stereotypic image about scientists did not impact the student’s choice to pursue science or a science related career.
	In 1983, Chambers developed the Draw-a- Scientist- Test (DAST) patterned after the Draw-A-Man-Test (Goodenough, 1926; Harris, 1963). The students’ drawings were assessed for seven predetermined indicators of the “standard image” of the scientist from ...
	However, some researchers have raised questions about the use of DAST as a means to understand student perceptions of scientists. Jarvis and Rennie (1995) argued that the use of drawings alone to understand student perception was problematic. They opi...
	To provide a reliable and efficient format for analyzing students' drawings, Finson, Beaver, and Cramond (1995) developed the Draw-A-Scientist Checklist (DAST-C).  The checklist consisting of 15 items was advantageous, lending itself to comparative da...
	Synopsis of international studies using DAST
	While several research studies have been conducted in US regarding children’s perceptions of scientists, there is a paucity of such data in the international arena. Chambers (1983) conducted a study of images of scientists in the People's Republic of ...
	Fung (2002) administered the DAST to 675 Hong Kong Chinese students comparing primary and secondary school student’s images. She reported that students developed more stereotypical images with age and that the scientists drawn were predominantly mascu...
	Buldu (2006) described a study in Turkey when DAST was administered to children ages 5-8 years. None of the 24 boys drew female scientists and 5 of 13 girls drew female scientists. Sjøberg (2002) investigated students’ experiences and interests relati...
	Gardner (1980) suggested that the cultural models students are exposed to significantly impact their mental schema the results of which are exhibited in drawings arising from those schemas. Various cultural factors are responsible for the formation of...
	Students’ Attitudes toward Science & Their Career Choices
	Research shows that students’ attitudes towards science are related to their choice to pursue a science career. According to Hammrich, (1997), individuals with negative perceptions of science or scientists are unlikely to choose science courses or pur...
	In a nationwide study in US, Tai and his colleagues (2006) investigated whether 8th grade students who reported they expected to enter a science-related career by age 30 obtained baccalaureate degrees in science-related fields at higher rates than stu...
	Earlier studies suggested that female students express more negative attitudes toward science than male students (Catsambis, 1995; Willson, 1983). This gender related difference in attitudes was considered to contribute to the lack of women in science...
	Research Context
	The participant countries other than US were selected because they are rapidly developing industrialized countries with an escalation in migration of personnel in STEM areas to US. Further, the ease of data collection by the authors who hail from the ...
	How science is taught in participating countries
	Table 1 summarizes details about science teaching at the schools from which data was collected in the five participating countries. In India, science is taught at all grade levels starting with General Science and Environmental Studies at the elementa...
	In Turkey, in 3rd grade there is no specific science course, however some broader or cross cutting science concepts such as change, interaction, cause-effect relationship, similarities and variation in nature, and interdependence of organisms are brie...
	In South Korea, science is taught 3 times per a week at the 3rd and 7th grade level. Science for both the 3rd and 7th grade is taught as an integrated science (not taught as separate disciplines such as biology, earth science, chemistry, and physics)....
	In China, science is taught as Natural Science at the elementary level from grade 3, but it is not tested on as a requirement to enter middle schools, hence students are able to spend more time in the laboratory performing experiments. At the middle s...
	METHODS
	Participants
	Participants included 1,800 students at the 3rd, 7th and 10th grades in Bombay, India; Seoul, South Korea; Ankara, Turkey; Beijing, China; and Lubbock, Texas, US. Given the impact of socio-economic factors on student perceptions, participant schools w...
	Within the participating schools, one hundred twenty students per grade level 3rd, 7th & 10th) were randomly selected. The procedure for selecting students was uniform in all schools. Teachers provided researchers only the roll numbers of the students...
	Research Design and Data Collection
	A mixed method research design was employed to compare differences and similarities in students’ perceptions of science and scientists among different countries. Major data sources included student responses to survey instrument and interviews. The su...
	Data Analysis
	Students’ Perceptions of Scientists
	The drawings of scientists (Part A) were evaluated using the DAST-C developed by Finson, Beaver, and Cramond (1995). The DAST-C consists of 15 items that represent 15 stereotypic characteristics of scientists that students commonly have. During the an...
	To enhance the accuracy of scoring by DAST-C, the three researchers jointly scored 20 drawings randomly selected from each country and established clear criteria for analysis of each item on the DAST-C. Then they scored separately another 20 drawings...
	Students’ Perceptions of Doing Science
	For Part B, the drawings of a student(s) doing science were grouped into three main categories: (1) those who pictured themselves as passive learners such as reading about science or taking notes at a desk; (2) those who pictured themselves as active ...
	Students’ Career Choices
	Students’ responses to Part C were grouped into three categories: a) scientist (e.g., biologist and chemist); b) science related career (e.g., biotechnologist and computer engineer); and c) non science related career (e.g., singer and soccer player). ...
	Relationships among Students’ Perceptions of Scientists and Doing Science, and Career Choices
	To examine whether student perceptions of scientists were related to their career choices, participants in each country were divided into two groups according to their stated career choices; one wanting to pursue science or science-related career; the...
	In order to assess the relationship between student perceptions of scientists and perceptions of doing science, the mean scores of the stereotype were compared country-wise by three categories based on student perception of doing science; a) drawing t...
	RESULTS
	Part A: Perceptions of Scientists
	Overall Perceptions
	To test the differences in the mean scores of the students’ perceptions of scientists measured by DAST-C by country, by grade, and by gender, ANOVA was conducted. The results indicated that the main effect of country (F=15.679, p-value=.000) and grade...
	Table 4 describes the distribution of the indicators for each country. The stereotypes of scientists most frequently exhibited by students of all grade levels and countries fell into two major categories: a) those related to the physical appearance of...
	Meanwhile, a larger number of students from the US drew their scientists in everyday clothes as opposed to wearing lab coats. In addition, the item 15 (open comments related to dress items, neckties, hair style, smile/frown, etc.) was less depicted by...
	It is also important to note that over 90% of Turkish student depicted scientists as Caucasian, while the students from other countries illustrated other ethnic groups, such as Hispanic, Asian, and African. One possible cause for this result is that ...
	By Grade
	In this study, some grade 3 students drew their scientist examining leaves or looking through the telescope. Interviews revealed that those were topics recently studied by the students in their science lessons. We also found that more grade 3 students...
	By Gender
	Although a statistical analysis revealed that there was no difference between female and male participants in the mean scores of stereotype, female participants predominantly depicted their scientists wearing lab coats and eye glasses, working in the ...
	Part B: Draw a Student Doing Science in School
	In part B of the survey administered, we asked participants to draw a picture of a student doing science in school and explain what the student was doing. The data were grouped into three categories: active, passive, and other. Drawings that represent...
	Table 5 represents the results obtained for these categories and indicates the differences in each one of them across countries and grade levels. More than half of the students from all countries perceived doing science as an active practice. Interest...
	Part C: Future Career Choice
	Chi-square test indicated that students’ career choices were different by countries (chi-square = 100.260, df=4, sig.=0.00; see Table 6 for the differences). When asked about their future career choice, more than half of the entire participant group (...
	Among Indian grade 10 students, while only about 10% of participants chose scientist as their future career choice, more than 40% of students chose science and technology related fields to pursue as a future career choice. However these results were n...
	In the interviews, the students from the developing countries often referred directly or indirectly to the “value” of science. Though they found the study of science difficult and tedious, they also saw science as a mean to improve their lives.
	“Science is not my favorite subject to study in school. It is so hard and we have to memorize everything to do well in the exam. When I grow up I want to be an author and write stories, but I think I will be  a computer engineer like my brother and un...
	This directly speaks to how globalization has the ability to make science transformative in the lives of young people (Lee & Micheal-Roth, 2007).
	Chi-square test was performed to examine gender differences in career choice in each country. As a result, the association between gender and career choice was significant in Korea, Turkey and US at the 0.05 significance level (Table 7). In particular...
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	The results of t-test with the two groups (wanting to pursue science or science-related career; wanting to pursue non-science related career) indicated that there is no statistically significant difference in the stereotype scores of the two groups fo...
	Relationship between Students’ Perceptions of Scientist and Perceptions of Doing Science
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	Relationship between Students’ Perceptions of Doing Science and Career Choices
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	DISCUSSION AND IMPLICATIONS
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