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This is a summary of a study of secondary school teachers in the United States who are teaching in classrooms that are meant to be constructivist.  It looked at factors which contribute to what teachers do, why they do it and whether or not they think this approach is effective.  The study investigated what the underlying characteristics are of the teachers who changed their teaching practice to allow students to construct their own learning.  In addition, it sought to identify the factors that enable or inhibit teachers from changing their practice.  Examined, also, were the reasons why these teachers conduct their classes the way they do and if they feel that this method is effective.  Teachers were then categorized by the level of constructivism found in their teaching.  Teachers in the South/West region of the country were more constructivist than those in the Northeast region.  Also found, was that teachers in the Northeast region did not think their students would do as well and consequently they did not.  
Introduction

In 1989, the National Council of Teachers of Mathematics, NCTM, introduced new Standards for teaching in the United States which promulgate teaching in a constructivist manner.  In the ensuing years, numerous supports have been employed to ensure the success of the Standards.  However, many teachers in the United States are still not utilizing these methods.  This study sought to find out why.   
Background  
Constructivism focuses on characterizing children’s cognitive growth.  The implication for teachers’ pedagogical practices is that tasks need to challenge students to mentally organize new information into their existing knowledge. This new information has to be connected with what is already there in order to be useful in the long term.  This construction of knowledge implies that knowledge is not static but dynamic and can be manipulated and molded.  Memorized facts or information that has not been connected with prior experiences will be forgotten quickly.  
In a four year study, Fennema et al. (1996) studied the changes in the beliefs and instruction methods of first and second grade teachers in a teacher development program.  They used interaction with a research-based model to help teachers understand the development of children's mathematical thinking.  A study conducted by Anne Raymond found that teacher beliefs were much less traditional than their classroom practices (Raymond, 1997).  Fennema and Franke (1992) found there is a consensus that teachers’ knowledge of children’s thinking is a major determinant of mathematics instruction and learning.  Although this and a great deal of other work has been done at the elementary level, little has been done at the secondary level.  Experience has shown that extrapolation from elementary school methods to secondary school methods does not always work.  According to Ferrini-Mundy and Schram (1997) additional research on the transformation of teaching practice is needed at the secondary level.  This study begins to extend to the secondary school what Fennema et al. did at the elementary level.
This study investigated what the underlying characteristics are of secondary school teachers who change their teaching practice to allow students to construct their own learning.  It was undertaken to determine what teachers who use curricula that are meant to be taught in a constructivist manner are doing.   In addition, it sought to identify the factors that enable or inhibit teachers from changing their practice.  Examined, also, were the reasons why these teachers conduct their classes the way they do and if they feel this is effective.  
Methodology

The study was conducted using qualitative case study methodology.  Because the goal was to explore teachers’ beliefs and their relationship to instructional practice, using a holistic scheme, the methodology was grounded in an interpretive approach.  A questionnaire and follow up clinical interview were used to determine what teachers actually did in their classroom.  One hundred teachers were asked to participate and 68 responded.  The questions addressing what teachers did in their classrooms were very straightforward, “How often do students work in groups?”  In order to determine the “why” behind what teachers did, a follow up clinical interview was conducted with 55 of the participants.  The questions were asked to clarify both the respondent’s answers to the questionnaire and their thinking.  Time was allowed for the respondent to elaborate on ideas and amplify responses in order for the researcher to understand the why behind the response.  The questions on the questionnaire followed those used in the Fennema (Fennema, 1996) and Raymond studies (Raymond, 1997).  The questions used in the clinical interview followed the guidelines set out by Ginsburg (Ginsburg, 1997).  
A variety of teachers were included in the study.  They taught in major metropolitan areas and in small towns, in inner cities and in outlying rural areas.  Their careers spanned from over 33 years to first year teaching. They all held a bachelor’s degree and twenty-one also had a master’s degree.  It was clear from their responses that all were qualified to teach high school mathematics.  The amount of specialized training they had for teaching their present course ranged from zero days to over two weeks.  
The courses represented were quite varied although all were specifically designed to use a constructivist curriculum.  The National Science Foundation funded five projects to develop curricula based on the NCTM Standards and the official textbook for each course was either one of these five or an iteration of one.  The study included teachers of students with great variability in their success in traditional mathematics classes.  They ranged from gifted to the traditionally underprepared, but all had previously been in traditional mathematics classes.   
Results

The responses to the questionnaires showed a clear view of what is occurring in these classrooms.  An unexpected yet major result was what teachers think of their students as a whole.  This belief in students’ abilities was stratified quite strongly; based on this, the respondents were divided into two regions:  the Northeast, which included the densely populated states of New Jersey and New York, and the South/West, which included the states of Texas, Colorado and Washington.  Overall, 76% of the teachers interviewed felt their students were capable of doing well and reported that 60% of them in fact did do well in their class.  However, the results by region were quite significant.  It was found that being from the Northeast colored everything else that was reported being done.  I can only speculate that in this part of the country the overriding thinking is that “this is the way it has always been done;” and this type of attitude makes changing anything, especially prevailing teaching practices, very difficult.  While only 59% of the teachers in the Northeast felt their students were capable of doing well and reported that 41% of them actually did do well, 87% of those in the South/West felt their students were capable and reported that 72% did in fact do well.  This difference is significant at p < 0.001; and, the same results hold for the differences in impressions they have of how well their students are actually doing.

Other significant results were also regionally dependent. Even though teachers use a textbook two thirds of the time overall, those in the Northeast used the textbook 57% of the time as compared to 74% for those in the rest of the country.  The discrepancy can be accounted for in part by the fact that teachers in the Northeast reported using worksheets to supplement the textbook because they felt the students did not have the necessary background.  They also repeatedly cited the low reading levels of their students.   
Results that were not geographically significant were also reported.  These included the fact that teachers do directed teaching to the whole class approximately half of the time.  Teachers with a master’s degree do direct teaching more than sixty percent of the time and lecture more than half of the class period.  Teachers with a master’s degree also reported using the textbook more often than those with only a bachelor’s degree. 
One of the hallmarks of a constructivist curriculum is letting students struggle with new material before showing them how to complete it.  However, only eight teachers reported letting their students work on ideas before giving them explicit directions; 31 teachers said they give directions first and 13 said that they do it both ways depending on the nature of the material.  Those with a master’s degree who have their “students work on material after giving an explanation” spend more time leading the class instruction than teachers who do not have a master’s degree.   
Other findings that were interesting were that, on average, a student is allowed to lead the class only 18.6% of the time.  Teachers usually group their students in threes and have them work in groups about half of the time and assign homework 61% of the time.  And how often do the students do that homework?   Teachers reported their students complete it less than 40% of the time.  
One might suspect that teaching this way requires more time for preparation.  When asked if this class took more time than their non-constructivist classes, thirty-six subjects reported spending more time in preparation. Some of this time, however, was used to make up worksheets to give the students a basic understanding of the facts the teachers felt was missing.  Only 30 respondents said they think their teaching has changed since starting to teach this class.  As compared to teachers in other parts of the country, the Northeast teachers reported their teaching has changed much less.  This last result, however, may be questionable since few subjects in the Northeast even responded to this question.
The second question, “What are the major influences that affect these differences in terms of teacher background, training, and beliefs?” can be summarized as follows:
Although background and training are similar for teachers in all parts of the country, teachers from the Northeast significantly maintain the belief that their students are less capable than teachers in the South/ West.  This major influence affects their teaching when it comes to using a textbook less frequently and assigning homework significantly more often. 
On average, teachers had 6.38 days of specialized training before or during teaching the course.  Teachers in the Northeast had over 10 days of specific training, almost six days more than their counterparts in the South/West.  However, the amount of training teachers received did not seem to have an effect on any of the other variables.  

The third question dealt with the perceptions the teachers had of their students’ performance.  When asked if their students were doing better with this approach, the more constructivist the teacher taught, the more positive was the opinion of how well the students were doing.  Interestingly, teachers who did not use as constructivist an approach frequently did not answer the question of how well their students were doing.   

Conclusions

To further analyze why teachers teach the way they do, using the results from this study, I categorized the participating teachers were using Fennema’s levels and Raymond’s criteria.  My categorization of teachers as Non-Constructivist compares to Fennema’s Level 1 (those who provide few, if any, opportunities for children to engage in problem solving or to share their thinking) and Raymond’s “Traditional” teacher (those who believe that mathematics is an unrelated collection of facts and that students passively receive knowledge).  I call Primarily Non-Constructivist those teachers that Fennema places on Level 2 (providing limited opportunities).  As teachers progress through the levels, they give students more and more opportunities to engage in constructivist activities until they reach my Constructivist category (provides opportunities for students to construct their own learning).
I found that overall the teachers were evenly split between the two extremes, which is to be expected with such a small sample.  However, the teachers in the South/West were more constructivist, on average, than those in the Northeast.  So, why are the Northeast teachers not teaching more constructively?  It seems related to the perceptions teachers have of their students and of how they learn.  The teachers in the Northeast think their students are not capable of learning and therefore do not offer them the opportunity to construct their own learning.  Teachers in the South/West recognize these types of students were unsuccessful previously and need to be offered a different more constructivist way of learning.  

The results of this study indicate teachers have difficulty changing their practice.  Why is this?  Battista argues:  “Today’s teachers have been caught in the midst of a paradigm shift.”  What and how they are being asked to teach and what and how they learned are diametrically opposed.  He says, “We are caught in a pernicious cycle of mathematical mislearning” (Battista, 1994, p. 468).  This same sentiment was mentioned by a number of the teachers in the interviews.  If mathematics teaching is to be successful, the attitudes and practices of the teachers must be taken into consideration.  This study shows where the teachers in classrooms that are meant to be constructivist are today.  Using these results, we must now pay attention to these teachers’ needs.  
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