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Abstract
Constructivism is potentially powerful, both as an epistemology with 
consequences for the nature of learning, and as a personal set of beliefs 
to inform teaching.  Preliminary results of two years observation in a 
tenth grade geometry classroom in Hawaii indicate that after a relatively 
short period many of the students in the class believe themselves to be 
constructing their knowledge of geometry.  The teacher of the class 
believes that radical constructivism informs his daily practice and allows 
for future curriculum development.  This paper will explore the extent to 
which the constructive process in this ethnically-diverse context is 
culture-dependent. 

Constructivism in  Action
Constructivism in Action:  Dealing 
with Diversity 
in a Multicultural Society
A Trio of Theoretical Considerations 
1  The Conundrum of "School Performance"
Although several books and articles are now being 
published with themes relating school mathematics with mathematics relevant 
to daily lives of children, there is not yet much in the way of substantive 
work looking inside classrooms for cultural influences on mathematics 
learning.  The history of Hawaiians and some other minorities in Hawaiian 
public schools is unfortunately dismal; they are regarded as essentially 
unsuccessful. 

This is not at all an unfamiliar story to those who have worked with 
aboriginal Australians, Maoris, American Indians, black Americans, or 
Hispanic Americans.  It is also a familiar tale in Japan with the 
aboriginal Buraku and Japanese Koreans.  At first sight it seems that a 
simple explanation is provided by massive cultural differences and an 
unwillingness or inability on the part of the minorities concerned to 
assimilate those elements of the dominant culture that enable school 
success.  A nice simple theory that lays the blame squarely at the feet of 
members of the \ldblquote unsuccessful\rdblquote  minorities. 

But in Hawaii and certainly in other states of the United States, and I 
suspect in Australia, there is now abundant evidence that cultural 



differences alone as the basis of a theory intended to provide an 
explanation for lack of academic success of minorities does not wash.  The 
recent waves of Asian immigration from Vietnam and Laos, for example, and 
from Pakistan, have resulted in a whole generation now of students from 
those countries who have taken on the existing system and excelled within 
it. 
Ogbu (1983, 1989) developed an alternative to the prevailing \ldblquote 
cultural difference theory\rdblquote  as an explanation for this phenomenon 
at the macro level.  He is highly critical of studies which do not go 
beyond the school context in their efforts to theorize about schooling and 
relative performance.  His theory originally described three classes, one 
of which was of\ldblquote castelike minorities.\rdblquote 
The theory was not intended to say much about individuals nor to explain 
individual variations.  In essence he now claims that in colonized 
countries and those that employed slavery as sources of cheap labor there 
eventuate two kinds of minorities; voluntary and involuntary.  Involuntary 

minorities include those groups whose forebears were pressed into slavery, 
and indigenous peoples who were colonized by invaders.  Certainly these 
peoples have continued to develop their culture, but Ogbu maintains that an 
oppositional element forms an important part of this development.  This 
expresses itself in a kind of inversion that rejects the forms of schooling 
of the oppressor as a way of maintaining one\rquotes original cultural 
identity, while at the same time accepting the myths held about them by the 
dominant society.  An expression of this is reported in Hawaiian schools by 
D\rquote Amato (1988).  He claims that involuntary minorities have little 
reason to be interested in school; it provides few opportunities  for 
social mobility among the networks they find important; \ldblquote Hawaiian 
children have limited access to strong structural rationales for accepting 
school.\rdblquote   (D\rquote Amato, 1988.)  He further suggests that the 
balance of power in classrooms lies with these children }{\f16\ul because 
teachers control things the children do not necessarily need}{\f16 .  The 
best intentions of schooling are irrelevant to members of involuntary 
minorities under such circumstances.  The title of D\rquote Amato\rquotes 
paper indicates one dimension of the ensuing problems:  \ldblquote Acting:  
Hawaiian Children\rquote s Resistance to Teachers.\rdblquote 

Ogbu suggests that, in marked contrast, the members of voluntary minorities 
see schooling in their chosen country as a very positive experience, one 
that will allow their children to move beyond the circumstances that led 
them to leave their homeland. 

The Case of Gender 
 
The obvious exception to the scarcity of studies in mathematics education 
concerned with cultural influences on mathematics learning is the case of 
gender; this is the one cultural influence on mathematics learning that has 
been under the microscope now for many years.  Given the extent of the 
research and the slowly unfolding complexity of the problem of girls and 



mathematics (not in learning it , but in overcoming the enormous social 
barriers to any kind of equal participation with males), it is an area 
largely of little concern to the general public, members of which continue 
to foster the conventional wisdom that girls literally cannot be expected 
to be \ldblquote good\rdblquote  at mathematics.  It must be recognized 
that the differences in achievement are now well-documented; girls 
outperform boys in the areas of number and logic, while boys score more 
highly in the areas of measurement and geometry.  There is a differential 
in participation experienced in almost all Western countries.  Further, 
proportionately more boys test out at the highest achievement levels, but a 
disproportionately greater number of boys shows up in remediation.  None of 
this is explanatory of course, we do have theories that attempt to explain 
the differences, but we do not really know why things are as they are.  
Willis (1989) notes that at least in recent times there has been a 
significant shift in the kind of question asked; rather than \ldblquote Why 
can\rquote t }{\f16  girls do as well as boys in mathematics,\rdblquote  
more often now the question is \ldblquote Why }{\i\f16 don\rquote t}{\f16  
girls do as well as boys in mathematics.\rdblquote  

One of the more conventional reasons proffered to explain why women do so 
poorly in mathematics was that they were members of the weaker sex, both 
physically and mentally.  This view was once proposed by women themselves 
to account for the differences, and is now no longer popular.  A more 
recent idea is that it has much to do with the construction of roles and 
personal identity under the everyday social pressures that we all accede to 
in some form or another to help us get through each day.  One consequence 
of these pressures exerted by what is essentially still a male-dominated 
society could be that through unconscious choice girls quite literally 
decide not to be good at mathematics.  A contributing factor, or one way 
that the subconscious is expressed, is that they frequently choose not to 
participate\endash it is very difficult to learn mathematics when one 
deliberately chooses not to take mathematics classes.  And possibly there 
are subtle pressures at work in many instances that help influence such 
choices. 

A Different Social Psychology? 

Some elements of Harr\'8e\rquote s (1980) rather different approach to 
social psychology hold distinct promise in a situation where we anticipate 
that students will construct mathematics.  Harr\'8e offers support for the 
individual construction of social person\'be as we seek the respect of 
others (Harr\'8e contends this is why we develop social identities).  Is it 
possible that through making careful observations and treating these as 
data we can make interpretations of the data that indicate that our 
students make simultaneous constructions of self-as-mathematician, and 
self-as-social-being?  Are both of these constructions dependent on social 
influences such as gender and ethnicity?  What of the possibility that the 
constructions are directly related?  Could one be an expression of personal 



identity and the other an expression of social identity? 

Setting the Scene 

Hawaii offers a setting for multicultural research in education that is 
extraordinarily rich.  This is due to several factors.  First is the ethnic 
makeup of the people living in Hawaii.  That part of the population born on 
the Hawaiian Isles claims a variety of influences in the development of its 
cultural milieu.  Many people have great difficulty in completing the Race 
or Ethnicity part of forms\endash there are Hawaiian-Americans, Filipino-
Americans, Japanese-Americans, Chinese-Americans, Vietnamese-Americans, 
Laotian-Americans, Caucasian-Americans, Thai-Americans, Korean-Americans, 
Tongans, Samoans, Pacific Islanders from a bewildering number of small 
islands, and then every possible combination of all of the above taken 
three and four at a time. 
Secondly, there are large numbers of immigrants from each of the countries 
represented in the ethnicities already described.  These immigrants help 
preserve much closer links with homelands than would otherwise be the case.  
Many island people have made at least one trip to the country they identify 
as the mother country or the homeland.  A popular and appropriate metaphor 
for the process of enculturation in Hawaii is that its populace inhabit a 
salad bowl, rather than a melting pot. 
A third factor is the set of historical and geographical influences which 
has led to the political and educational situation in the state of Hawaii.  
The single most important influence is that there is no clear majority of 
any of the particular heritages given above, unlike the situation in each 
of the other 49 states.  However in the schools a rather unusual situation 
has arisen in that the majority of teachers are Japanese-American.  This 
same majority is also in evidence among those employed by the State 
Department of Education.  Thus the diversity among the general population 
of the state is not at all reflected in the makeup of those responsible, 
directly and indirectly, for the provision of education.  The isolation of 
the state from the mainland and the fact that it is a popular tourist 
destination for every country in the world has added further to the 
development of the state as a unique place multiculturally.  There is a 
recognition of the importance of tolerance of variety in manners and 
customs because that is an economic imperative; the tourist dollar enjoys a 
pre-eminent position in the island scheme of things commercial.  However 
one can detect the feeling that this is not to be achieved at the expense 
of denial of things local.  To further complicate this scenario, it is only 
recently that at the secondary level Hawaiian schools became fairly 
uniform; there were originally English Standard schools where entrance was 
determined by the ability to speak Standard English.  The issue of pidgin 
and whether its use by students should be permitted in schools is a very 
real one today.  Thus there is a lingering legacy from the old plantation 
days related to the paramount importance given to speaking \ldblquote 
proper\rdblquote English.  [I realize that I have chosen to leave one issue 
in relation to schooling entirely out of the picture here; Hawaii has a 
large number of private schools.  One of those private schools, Kamehameha 
Schools, requires that its students prove that they are at least part 



Hawaiian.  This lays another level of complexity on the situation overall, 
one I shall ignore from this point on.] 

Finally a really strong influence laying across all the others is that of 
the traditional Hawaiian culture itself.  At this time there is a 
resurgence of pride in things Hawaiian; several elementary schools have 
elected to teach entirely in the Hawaiian language, with only one hour of 
instruction in English daily.  Most elementary schools invite kapunas into 
their school to maintain a strong sense of Hawaiian culture .  At secondary 
level, most schools offer a course in Hawaiiana to continue along that 
path.  Among the general population there is a vociferous minority calling 
for sovereignty to be restored to the Hawaiian people.  Thus there is a 
strong political flavor to the mixture. 
The diversity described so far is revisited in the makeup of the student 
body at the laboratory high school taking part in the study reported in 
this paper.  The study under discussion is a small part of an NSF-funded 
research and curriculum development project aimed at creating a new high 
school geometry curriculum; an important aspect of the project is that it 
be inclusive in every possible sense.  
Thus another feature of the project is the heterogeneous nature of the 
classes; all students at this high school take geometry regardless of 
\ldblquote ability.\rdblquote Every class contains a range of ethnic 
backgrounds and a range of abilities, however you choose to make such a 
determination.
Students are chosen to attend the school to match the state\rquote s 
distribution of ethnic groups and to provide a similar broad distribution 
of ability and socioeconomic levels.
Instructional Approach 
The regular instructional pattern common in most geometry classrooms is 
teacher recitation interspersed with teacher-student interactions, usually 
in the form of a question posed by the teacher to be answered by a student.  
Under this method of instruction the teacher makes a judgment of the 
student response as either acceptable or not and so the lesson proceeds.  
The teacher will usually sum up the lesson after students have done some 
seatwork related to the presentation.  Homework will be set to allow 
students to practice the mathematics learned that day, or on previous 
days. 
The pattern of instruction in the Hawaii project is very different, 
beginning with the place of homework.  The teaching methodology is based on 
the belief held by project staff that students construct their own 
knowledge given the opportunity to experience and then time to reflect on 
that experience.  Students tackle previously-unseen problems each night as 
part of their regular homework assignment.  The next day the teacher calls 
on different students to present their solution attempts to the whole class 
and to lead a discussion about the new problem.  Students learn that it is 
expected of them to elicit different solutions from other students as part 
of their role.  The teacher (also the principal researcher in the study) 
does not act as a giver of knowledge, other than to provide conventional 
symbolism when appropriate.  Under this scheme it is expected that concept 



development takes place over several days; each evening's homework includes 
problems similar to those given initially on a topic, thus giving the 
opportunity for students to develop ideas over time. 
Students\rquote  knowledge is thus produced partly in their personal 
attempts to solve the problems prior to coming to class and partly out of 
class discussion of selected problems with other students the next day.  
Other aspects of the pedagogy include the use of pairs and small group 
interaction on problems rather than always expecting individual students to 
present to the whole class.  Two different methods for choosing groups are 
used; in the beginning the teacher designates group members, as the class 
becomes more accustomed to working this way the teacher allows the students 
form their own groups.  During some classes the teacher will revert to 
assigning groups himself, but this occurs infrequently.  It is sometimes 
used as a form of discipline.  Pairs are nearly always determined by the 
students themselves. 
Workshops using some form of manipulative and computer sessions based on 
interactive software and microworlds specially developed for this class are 
also used as further means of developing student intuition. 
The content chosen by the project staff reduces the traditional emphasis on 
proof, although students are expected to justify their responses.  The 

usual two-column form of proof that dominates most high school courses in 
geometry in the United States plays no significant part in this course.  
Rigid motions, and similarity and congruence axioms, underlie the course.  
Many of the problems are \ldblquote real\rdblquote in the sense that they 
relate to either common or imaginable situations for students.  Some 
examples of problems used in the classes will be given in an appendix. 

An important element of the project is that it is overseen by a board 
comprising five project team members, five teachers from local schools, and 
two members of the mathematics faculty at the University of Hawaii.  The 
board exercises a genuine guidance function; meetings are held 
approximately monthly to check on progress and to provide a forum for 
discussion about upcoming problem sets and their place in the overall 
course.  Opinions are freely exchanged in open and frank interchanges.  The 
mathematics faculty members take their role seriously; one has visited the 
classrooms on several occasions, both have numerous and detailed 
suggestions for rewriting problems and for new problems. 

Focus of this Study 

I should begin by stating that the Hawaii Geometry Project as originally 
conceptualized did not intend to explicitly consider questions of cultural 
influences and the possible effects they may have on learning geometry as a 
major part of its activity.  The original grant submission of course made a 
great deal of the fact that the students were ethnically-diverse, but few 
promises were made in relation to investigating the effects brought about 
by this aspect of the overall situation.  In fact few promises could be 
made.  The project sees its brief as primarily to develop an innovative 



curriculum taught using a very different methodology and to eventually 
develop a transportable product for use in other schools and other states.  
If the curriculum as developed can be shown to work with heterogeneous 
(both in achievement and cultural background) groups then all the better in 
terms of making transportability more easily achieved.  However given the 
nature of the classes, particularly their heterogeneity in terms of 
achievement and ethnicities, some attempts at entertaining and answering 
relevant post hoc questions seem entirely in order.  At the time I wrote my 
abstract I felt much more confident about the questions that seemed 
important and my ability to answer them by some form of analysis of my data 
than is now the case. 

Project classes allow observations of adolescent males and females of 
different ethnic backgrounds and of differing past achievement to be made 
as they construct their own knowledge of geometry.  [In another place and 
at another time I have provided some evidence for this claim; I intend to 
present more evidence as part of an \ldblquote existence proof\rdblquote  
for constructivism among students at a future date.]  Presumably all the 
students have already formed an opinion before they enter the class about 
how they stand in relation to mathematics, and, it is also likely that they 
\ldblquote know\rdblquote how they stand in relation to others in the class 
when it comes to mathematics.  Many of these students have been together at 
this school since elementary school days; it is a small school in American 
terms with a graduating class usually around 50 or 60 students.  The major 
complicating factor for students as they begin to participate in the class 
are the different expectations the teacher holds for them.  A factor of 
absorbing interest to me as an outsider is the multiethnic makeup of the 
students within the class.  In the beginning I needed to constantly remind 
myself that this is an everyday commonplace reality of life for these 
students.  

Thus I hope to go beyond the gender issue and try to discuss other 
similarly substantive issues that are generated by the nature of the 
classroom and its context.  Questions that come easily to mind, and not yet 
articulated in the paper, include: 

How effectively can constructivism inform the practice of a teacher when 
the students continue to see mathematics as something transmitted to them 

rather than something they construct out of their own activities, including 
physical, mental, and social?  In brief do the students come to understand 
themselves as constructivists?  Are there ethnic or gender-related 
constraints or differences in this presumed process?  And what of the 
possibility of an interaction between gender and ethnicity? 

Is participation strictly determined by gender?  Is ethnicity a factor in 
the willingness of a girl or boy to speak up in the class?  Interaction 
again? 



How strong are the cultural influences in the class on individuals speaking 
up about their own solutions and in criticizing the solutions of others?  
Are there sanctions that are ethnically-determined?
 
These are difficult questions to answer if we wish to look beyond time-on-
task data.  Indeed it is difficult to decide on appropriate data collection 
or even on what should constitute the data.  And then we have the problems 
of interpretation and analysis. 

I also think that some of those who write and think about the anthropology 
of classrooms do so from an unexplicated perspective of how classroom life 
}{\f16\ul should}{\f16 be that clearly is very different from the 
perspective I have of how classroom life }{\f16\ul can be}{\f16 given my 
experience in our project classrooms.  Some of the taken-for-granted 
assumptions which in my view underly much of the current work in 
educational research are still premised on an image of teacher-as-
controller or at least as a significant agent in entirely determining the 
agenda of the class.  

A Pair of Methodological Concerns 

1  Difficulties with Data \ldblquote Creation\rdblquote
Direct interrogation of students where the initiating statements were 
clearly setting up questions based on cultural differences would seem a 
remarkably insensitive method for collecting data in the given 
circumstances.  Similarly administering questionnaires or interviewing 
individual students using a structured or semi-structured protocol hoping 
to elicit responses indirectly would also lack the sensitivity for 
producing useful data.  Such methods would lay the investigation open to 
charges of creating data by the very act of asking the question; does the 
fact of asking a question create a hitherto unheld or unthought about 
opinion?  How useful as an expression of the respondent\rquote s carefully 
considered state of mind is the datum so generated? 
I am influenced by Harr\'8e (1980) here who contends that, \ldblquote 
\'c9to get reliable \lquote data\rquote  one must have \lquote 
transparent\rquote instruments.  Unhappily the sociological instruments so 
far invented are almost completely opaque.\rdblquote   (p. 113.)  For 
example in the case of interviews he says: \ldblquote  But the interview 
itself is a social event, heavy with ambiguity and shot through with 
efforts at self-presentation by both interviewer and interviewee, \'c9, so 
that it is doubtful whether, in many cases, the interviewer understands the 
answers of the interviewee, or the interviewee understands the questions of 
the interviewer.  Each, apparently, reconstrues the speech of the other in 
accordance with their }{\i\f16 (sic) }{\f16 own conceptual 
framework.\rdblquote   (p. 115.) 

2  Difficulties with Data Interpretation
Even if we could get transparent instruments to generate reliable data we 
will still need a framework to allow us to analyze it.  Even more useful in 
this instance is Harr\'8e\rquote s conception of the group, not as a 



\ldblquote supra-individual,\rdblquote  nor as an undifferentiated 
aggregate of individuals, but rather as a set of relational structures 
among the social and personal identities of its members.  He maintains that 
any meaningful analysis must consider both social and personal identities 
of group members.
Now can we interpret this in a way that is directly relevant to our 

heterogeneous geometry classroom and the issues we want to raise about it?  
It would be all too simple to say things like: \ldblquote  Ethnicity is 
part of the social identity of the placeholders in any group.\rdblquote   
Clearly ethnicity is part of both social and personal identities of the 
individual members of the group that comprises our classroom, but the ideas 
may prove useful.  In the case of a classroom of adolescents enjoying the 
kind of diversity I have described, it is clear that an almost autonomous 
and dynamic classroom culture can be expected to quickly spring into 
life. 

Observations and Discussion 
1.  There is a critical transition when students begin to accept the 
different nature of the class; initially there is a struggle for many as 
they come to terms with different expectations\endash is this in any way 
ethnic or gender related?  I have not yet been able to do the kind of 
microanalysis that would allow me to attempt to answer this question.  
There is abundant evidence each year that this takes some time\endash each 
year I have heard more than one student in each class complain that they 
should get his salary because they are doing the work!  This is a clear 
indicator of the frustration many feel as they come to terms with the 
expectations that the teacher has for them in this class.  He tells them 
clearly in the beginning, but of course some things must be lived to become 
part of one\rquotes reality!  The transition points each year are marked by 
unselfconcious questioning of peers by peers and fewer and fewer turning of 
heads in the direction of the teacher.  Questions of substance directed to 
other students indicate a genuine interest in the problems being tackled in 
the class. 
2.  Choice of working partners reflect very little concern for ethnicity; 
indeed popularity is much more a function of ability to solve a problem, 
and who one\rquotes friends are.  It should be noted that many of these 
students have spent a great deal of their school lives as a cohort; the 
school takes in students at kindergarten level and grade 7 level, with very 
few transfers at later grade levels allowed.  The school is small as high 
schools in Hawaii go, so there is a tendency for students to know their 
classmates very well.  Thus there is an immediate atypicality about the 
situation that must be built in to any theory developed.  For this reason 
the observations made here cannot be generalized beyond the school.  I 
think that there is a clear split this year along gender lines; it is rare 
for a girl to choose to work with a boy and vice versa in the pair 
situations.  However when the teacher makes some decisions about which 
people will form which groups there are very rarely any dissenting voices 
when he assigns girls to work with boys or vice versa. 



3.  There is a constant stream of discourse flowing the whole of class 
time; this is interspersed with what seem to be utter irrelevancies.  Of 
course picking up on an irrelevancy has led to some enlightening moments; 
usually the writers of the course learn that their problems need better 
editing.  Sometimes though a student really does have a point that is worth 
pursuing.  At other times a student will make a comment that draws 
incredulous, or derisive, or solicitous responses from his or her fellow 
students, depending of course on the respondent\rquotes relationship with 
the person making the comment.  Sometimes the first student will sheepishly 
utter a \ldblquote never mind.\rdblquote At this point the teacher clearly 
must make a decision about inviting some further discussion or letting the 
matter drop.  My reading of field notes to this point does not indicate 
that these comments are more commonly made by boys than girls or vice 
versa, nor is there indication that there is an ethnic basis.  However I 
suspect that at this point I cannot make definitive claims. 
4.  Finally I would argue that the strongest influence on the students in 
this classroom is that engendered by the emerging classroom culture, a 
phenomenon that cannot be simply attributed to the externally-located 
cultural influences its members bring to it.  The culture is not merely an 
aggregate of aspects of being Hawaiian, or Japanese-American, or haole, or 
a member of any other ethnic group.  Certainly the communication within the 
class is influenced by these aspects, but it is difficult to use these 
aspects in an explanatory sense.  I will argue I think for a transcending 
culture, one that makes us look in a different way at what schooling in 

general and mathematics teaching-learning might possibly be like. 
I suspect that the students recognize that this classroom is not about the 
transmission of prepackaged information, nor about the reproduction of 
other people\rquotes mathematics, although I think it unlikely that the 
students themselves could articulate the situation in these terms.  In this 
classroom the emergent culture comes to value the engagement of its members 
in a participatory discourse and those members are learning to take 
responsibility for developing their own knowledge of geometry.  In this 
culture the struggle to make meaning is of paramount importance.  At times 
it is a noisy, and seemingly chaotic struggle, but a worthwhile one because 
it provides evidence that students who would not be allowed to participate 
in geometry in other settings can experience a considerable measure of 
success independent of gender and ethnicity.
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