
ANRCP-1998-21 
December 1998 

This report was 
prepared with t 
support of the U 
Department of 

necessarily reflec 
the views of DOE 
This work was ca 
ducted through t 
Amarillo National 
Resource Cente 
Plutonium. 

Resource Center for Plutonium 
A Higher Education Consortium of The Texas A&M University System, 
Texas Tech University, and The University of Texas System 

integrative Curriculum Reform, 
Domain Dependent Knowing, and 

Teachers’ Epistemological 
Theories: implications for 

Middle- Level Teaching 

Richard R. Powell 
College of Education 

Texas Tech University 

Edited by 

Angela L. Woods 
Technical Editor 

600 South Tyler Suite 800 Amarillo, TX 79101 
(806) 376-5533 Fax: (806) 376-5561 

http://www.pu.org 

http://www.pu.org


DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product. or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer. or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 



state. School instruction in Texas is heavily 
dominated by a state-mandated curriculum, 
the Texas Essential Knowledge and Skills 
(TEKS) and by state-mandated standardized 
testing. The main standardized achievement 
test, which is termed Texas Assessment of 
Academic Skills (TAAS), is a form of high 
stakes testing and is given in elementary, 
middle, and high schools across the state. 
The areas of reading comprehension and 
mathematics are particularly influenced by 
TAAS. 
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2. METHODOLOGY 

qualitative research methods are useful 
approaches for examining epistemological 
theories. They note: 

Hofer and Pintrich (1997) suggest that 

The study of epistemological beliefs 
has advanced through the 
extraordinary diligence of a small 
number of researchers committed to 
identifying an important but elusive 
belief system. Epistemological 
theories do not yield themselves up 
readily and may be best captured as a 
by-product of certain types of 
reasoning. . . For this reason, others 
have argued that a phenomenological 
form of inquiry is essential to the 
nature of studying development of this 
sort. (p. 130) 

One means for capturing such an elusive 
belief system is to examine closely the 
teachers’ thoughts, feelings, perspectives, and 
attitudes about the nature of knowledge, and 
about how this knowledge is transformed into 
teachable and learnable content. Hofer and 
Pintrich also note: 

More qualitative studies, both 
interviews and observations, are 
needed to understand the dynamics 
[ofl epistemological theories. . . the 
affective dimensions of these theories, 
the process of theory change, how 
individuals organize theories, and how 
these affect motivation, strategy use, 
cognition, and academic performance. 
(P. 129) 

Following the suggestions of Hofer and 
Pintrich, I used semi-structured and open- 
ended interviews with individual teachers, 
which I describe more fully below. I also 
used the participant observation approach 
with the whole group of teachers, and made 
direct observations of their classroom 
teaching. 

2.1 PARTICIPANTS IN THE STUDY 
Participants in the curriculum project 

were 29 teachers of science and mathematics. 
Three of the teachers were from schools based 
on the domain dependent integrative model of 
teaching and learning. Because this study 
sought to examine the influence of the 
integrative project on teachers who were 
teaching in domain independent curriculum 
contexts (that is, subject-centered curricula), 
the three teachers from integrative schools 
were not included in the data analysis. Of the 
remaining 26 teachers, 8 were teaching in 
elementary schools, 11 were teaching in 
middle schools, and 7 were teaching in high 
sch6ols. 

described by Bogdan and Biklen (1998), I 
elected to “talk to everyone in the group” (p. 
61) rather than only middle-level teachers. I 
assumed that interviewing all teachers would 
provide a fuller understanding of the place 
that middle-level teachers had in the overall 
continuum of integrative curriculum reform. 
In earlier studies I talked only to integrativist 
middle-level teachers. 

curriculum project after completing an 
application and after attending the orientation 
meeting in the spring semester. Most teachers 
who were admitted to the curriculum project 
had participated in other curriculum projects 
that were more reflective of domain 
independent knowing. That is, most teachers 
had participated in projects in which they 
focused more on specific subject areas in their 
area of teaching (such as mathematics and 
science). Two teachers had one year of 
teaching experience; all other teachers had at 
least three or more years of teaching 
experience in schools that were highly 
traditional and thus subject-centered. 

Using the internal sampling technique 

Teachers became part of the 
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2.2 GATHERING AND ANALYZING 
DATA 

Data for this study were gathered from 
three sources. m, hour-long interviews 
were conducted with teachers at the very 
beginning of the summer institute. As shown 
in Appendix A, this interview, which was 
tailored after the work of Hofer and Pintrich 
(1997), focused on teachers’ thoughts, 
feelings and perspectives about knowledge 
and about the process of knowing. Although 
each interview was organized around this 
protocol, teachers’ responses also served as a 
basis for further questioning thus introducing 
an element of spontaneity in each interview. 
All interviews were taped and transcribed. 

Second, during the summer institute I 
filled the research role of participant observer 
thus interacting with the teachers as facilitator 
of the project and as research observer. To 
gain an additional research perspective on 
teachers’ participation in the intensive 
summer portion of the project, I recruited the 
assistance of a graduate student who also 
filled the role of participant observer. I was 
then able to conduct peer debriefing with the 
graduate assistant as needed to gain further 
insight into teachers’ interactions with the 
integrative curriculum project during the 
summer. 

Third, during the fall semester, I 
visited most of the teachers in their schools 
and classrooms. During these site visits, I 
observed teachers during classroom 
instruction, examined curriculum materials 
that teachers were using for their classroom 
teaching, and conducted a follow-up 
interview about the project. The follow-up 
interview, which was taped and transcribed, 
focused on teachers’ classroom contexts. 
This interview also asked teachers to reflect 
on the summer project and to reflect on the 
type of learning they did during their 
participation in the project. Follow-up 
interviews lasted from 45-60 minutes 
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depending on how much time teachers could 
share during their school day. 

sources of data above were to explore 
teachers’ perspectives on knowledge, and to 
understand the meaning that the integrative 
project had for teachers who were sharing an 
experience as “a particular group of people in 
a particular setting” (Moustakas, 1994, p. 4). 
An additional purpose was to enhance 
credibility of the study -- more specifically to 
ensure that triangulation was achieved. 
Consistent with grounded theory and constant 
comparative methods of research ( S  trauss, 
1987; Strauss & Corbin, 1990), I examined 
the transcribed interviews line by line, coding 
each sentence or phrase. As I coded the 
transcripts from the first set of interviews, I 
paid particular attention to teachers’ beliefs 
about the nature of knowledge and the nature 
of knowing. As I coded the transcripts from 
the second set of interviews, I paid particular 
attention to teachers’ understanding of the 
integrative teaching model, and to the 
perspectives that teachers developed about 
this model. I sorted codes from the transcripts 
into categories, compared categories and 
when possible combined them, and ultimately 
developed overarching themes from the 
categories about teachers’ perspectives on the 
kind of integrative curriculum that was 
introduced to them during the project (Strauss 
& Corbin, 1990). I was particularly interested 
in how teachers’ viewed the place of 
integrative curriculum in their own school and 
classroom. 

Purposes of gathering the multiple 

2.3 THEORETICAL SENSITIVITY 

study is the theoretical sensitivity that the 
researcher has for the study’s focus. 
Theoretical sensitivity, as Strauss and Corbin 
(1990) suggest, is a quality of the researcher 
that enables her or him to note subtleties and 
nuances in the data that are assembled for the 
study. Strauss and Corbin (1990) note, 

A central dimension of any qualitative 



Theoretical sensitivity refers to the 
attribute of having insight, the ability 
to give meaning to the data, the 
capacity to understand, and the 
capability to separate the pertinent 
from that which isn’t. (p. 42). 

The theoretical sensitivity I had for this study 
was developed over the years I had studied 
middle school integrative learning 
environments. Prior to this study I had made 
site visits to selected schools that had 
successfully implemented and sustained 
integrative knowledge contexts. These visits 
were made over a five-year period of time. 
During this time, I was able to think and write 
reflectively about these schools, and to 
compare the schools to other middle schools 
that were more traditional in their orientation. 
This prior work enabled me to develop a 
personal perspective about integrative 
schooling in general, and about integrative 
schooling in particular as it unfolded in the 
schools I visited. This work also provided me 
with the insight I needed to develop the 
purpose and goals for the study at hand. 
Despite the theoretical sensitivity I had 
developed, this study is nonetheless delimited 
by my personal perspective for integrative 
teaching and learning, and by my 
understanding of domain dependent knowing. 
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3. RESULTS 

organized below into two comprehensive 
sections. The first section describes teachers’ 
epistemological theories as determined from 
transcripts of teachers’ initial interviews. 
These interviews were conducted at the very 
beginning of the summer project, before 
teachers’ had their experiential interaction 
with the project’s integrative curriculum 
during the extensive field trip. The results of 
these interviews provide insight into teachers 
epistemological theories, and illuminate the 
influence of context on these theories. The 
second section describes teachers’ 
perspectives on the project, and sheds light on 
teachers’ personal predispositions toward 
integrative curriculum reform. 

The results of this study are 

3.1 TEACHERS’ EPISTEMOLOGICAL 
THEORIES 

Consistent with the interview protocol 
and consistent with inductive analysis of 
interview transcripts, I have organized 
teachers’ comments into the following 
themes: understanding knowledge, coming to 
know, making and receiving meaning, and 
teaching in context. Interestingly, there were 
very few qualitative differences in how 
teachers at different grade levels responded to 
the interview questions. The major 
difference, not surprisingly, was the clarity of 
the domain independent thinking of both 
middle school and high school teachers; this 
quality was less clear for elementary teachers. 

3.1.1 Understanding Knowledge 
When asked the question, “What is 

knowledge?” most teachers demonstrated a 
reluctance to answer this question in a 
straightforward manner. Because this was 
one of the first questions that teachers were 
asked, most requested that they return to it 
later in the interview. When teachers 
eventually responded to this question, they 
tended to talk about knowledge rather then 

explicitly define it. Many talked about 
knowledge as a process of learning and as a 
way of understanding something. Jean, an 
elementary teacher who specializes in science 
instruction, noted, “The first thing I would say 
about knowledge is that it is the ability to 
learn and to acquire information. There are so 
many different kinds of knowledge.” Jean’s 
reference above to “so many different kinds 
of knowledge” suggests the presence of 
certain bodies of information to be acquired 
and understood. 

science, differentiated between information 
and knowledge. Wendy noted, 

Wendy, a middle school teacher of 

Knowledge is information that you 
can use that makes you who you are 
based on the meaning that you give to 
it. I think it shapes who we are as 
individuals. Knowledge is inside of 
you. I think information is outside 
and knowledge is an inner thing. 

That knowledge is an “inner thing” was also 
expressed by various other teachers including 
Dawn, a middle school teacher of 
mathematics. Dawn noted that “I have 
knowledge [of something] when I can explain 
it to someone else.” Of interest in both 
Wendy’s and Dawn’s comments is that 
knowledge, while being an inner 
phenomenon, is first a fundamental process of 
taking in information, and second an 
assimilation of this information into 
something meaningful. The taking in process 
is a key factor here since information as an 
objectified body of ‘knowledge’ moves from 
the outside of their students to the inside thus 
making knowledge, or information as Wendy 
calls it, a means by which students, as Wendy 
noted, gain their “perspective of the world.” 

Although Wendy believed that 
knowledge is a personally internal 
phenomenon, another comment she made 
suggests the domain independence, or the 
subject-centeredness, of her teaching and 
consequently, of her perspective on 
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knowledge acquisition. Wendy admitted that 
she taught her students as she was taught in 
college. In her teacher preparation program 
Wendy did not have a course that helped her 
think more deeply about teaching science. 
Wendy recalled, 

I never had a class on how to teach 
science. Not one class. I had, you 
know, ecology on the college level 
and all those classes - - botany, 
zoology, and all that. But it was all 
taught to me in the manner of “read 
these chapters and here is the test.” 
There was definitely no ideas on how 
to present information in any other 
way. When I finally got into the 
classroom, I remember thinking, 
“What in the world am I going to do? 
I have this book and I have these 
kids.” And so I taught science by the 
book. 
Teaching science by the book for 

Wendy, and for most other teachers in this 
study, included the process of engaging 
students with the textbook information, then 
testing them for how much of the information 
they acquired. A similar process was typified 
by Tammy, a teacher of high school 
geometry. The domain independence of 
Tammy’s teaching perspective is clear in the 
following comment she made during the 
interview: 

Geometry is such a unique field within 
the math subject because it’s more 
discovery. So of course a lot of times 
I have to give students the basic 
definitions. 

Later in the interview Tammy made the 
following comment which reflects the 
hierarchical organization of the mathematics 
subject matter that is taught in her school’s 
mathematics department: 

It’s so hard to make math relevant to 
students’ lives. I think it’s easier to do 
this with geometry. I think geometry 
is more of a spatial concept than the 

algebra classes. And what’s neat is 
that students have to have Algebra I 
before taking geometry. And so now 
they have to have that knowledge of 
solving for X before they can even get 
in my class. Because if they can’t 
solve for X then they can’t solve the 
problems we are working on. And I 
have to trust that the Algebra I 
teachers did their jobs, and that I am 
not going to have to re-teach and 
spend time on something they should 
already know. 

An important aspect of the aforementioned 
comment made by Tammy is her personal 
epi&emological theory that knowledge is an 
object located outside students. What is 
valued by Tammy, and by most other teachers 
in this study, was knowledge as an objectivist 
body of information that students must 
acquire if they are to be successful in future 
school-based learning. This perspective on 
knowledge, as Spillane and Jennings (1997) 
note, is especially resilient to change. 

3.1.2 Coming to Know 

know something, or gain knowledge, by 
actively (not passively) being engaged in the 
learning moment; all teachers mentioned “by 
doing” or “by experiencing” as the way they 
personally learn and the way they believe 
their students learn. This is not surprising 
given that the group of teachers on the whole 
were active learners; most of them 
continuously participated in workshops, 
institutes, and related opportunities to 
enhance their personal knowledge of the 
world around them. Mark, an elementary 
teacher who specializes in mathematics 
instruction, noted that “I have to do it in order 
to know it,” and he said the same thing about 
his students: “And so my students need to be 
doing something if they are coming to know 
what it is they are expected to learn.” 

Most teachers in this study come to 
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That teachers in general agreed on 
how they and their students come to know a 
certain body of knowledge was clear in the 
interview transcripts. At some point during 
the interviews every teacher, like Mark above, 
mentioned that in order to come to know 
something, students must have active 
experiences with what it is they are expected 
to know. In particular the elementary 
teachers all said that students come to know 
“by doing something in class.” Stephanie, 
who personally comes to know something by 
“going over it many times,” has her students 
do activities where they, too, have to review 
information or processes many times in her 
classroom. 

The domain independent quality of 
coming to know something for teachers was 
alluded to by Evelyn, a middle-level science 
and English teacher. Evelyn noted, “Students 
come to know something when they have a 
basic understanding of facts about a subject.” 
For Dawn (middle school mathematics), 
students come to know mathematics in part 
when they have acquired the kind of step-wise 
thinking associated with the quantitative 
domain. Dawn noted, 

I say to my students, “You know that 
math is a step-by-step process. You 
just have to back off, look at it, and 
start with the steps.” And that’s what 
I tell them, that it’s a process. That’s 
all it is. 

3.1.3 Making and Receiving Meaning 
A central dimension of learning 

information in general is how teachers and 
students alike come into contact with targeted 
content, specifically whether they are engaged 
in making personal meaning out of the 
information, or whether they receive 
information as passive recipients. The notion 
of making meaning is central to contemporary 
constructivist thought -- specifically central to 
the process of students working together to 
determine the kind of meaning they will make 

out of a collective body of targeted 
information. Viewed this way, the source of 
knowledge is an internal phenomenon, with 
self being the source of knowing, and with 
students being viewed as actively-and - -  . 
collectively creating their own knowing 
(Hofer & Pintrich, 1997). Consequently, 
teaching and learning in a constructivist 
environment are shaped and directed by a 
context of student collectivity rather than by a 
context of student individuality. It is the 
collective that sets the standard for good 
teaching, not just the individual (Davis & 
Sumara, 1997). The notion of making 
meaning, which is central to the constructivist 
dimknsion of integrative curriculum theory 
(Beane, 1997), was central to the integrative 
curriculum project in this study. 

All teachers in this study preferred to 
think that their students were makers of 
meaning. However, what was not clear from 
the interviews was that teachers could use 
contemporary constructivism as a referent to 
the notion of making meaning. Interestingly, 
teachers shared similar conceptions of 
classrooms where making meaning and 
receiving meaning were the key end goals of 
instruction. Comments from two teachers, 
Ron -- a high school teacher of chemistry -- 
and Dawn -- a middle school mathematics 
teacher (see Dawn’s comments above) typify 
the distinctions that teachers made between 
the making and receiving ideas. Ron noted: 

I see receiving and making as two 
different [aspects] of obtaining 
knowledge. The difference between 
the two is in the ownership of 
information. A maker of knowledge is 
one who is going to acquire some kind 
of knowledge and then is going to 
have a particular kind of meaning for 
that knowledge. The receiving to me 
is more of the pencil stuff. Students 
kind of pick up information and use it 
to get through a class. By the time 
they walk out of class, students 
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probably don’t remember much of the 
receiving kind of knowledge. It was 
learned only to meet a particular task. 
It hasn’t really gotten into the mind or 
into the thought or into the person. 

Important for Ron was that students make 
meaning out of information when they 
transform this information into a personal 
value system; that is, when they make it part 
of their routine thinking. The idea that 
students take in information before they can 
make meaning with it was also expressed by 
Dawn. When I asked Dawn how best she 
would describe her students, as makers of 
meaning or receivers of meaning, she noted, 

They are makers of meaning by far. 
They may receive a foundation of 
information from me or they may 
receive some facts. To the students 
these facts may appear correlated or 
not. But my students are the ones that 
have to make the meaning of it 
themselves, otherwise it is not theirs 
and it is not their education any 
longer. It is mine. And that’s not 
what I am here for. I am here to 
provide the information that they can 
utilize. 

While teachers like Ron and Dawn believed 
that students personally had to acquire 
meaning for the information they are expected 
to learn, the source of the knowledge is 
nonetheless perceived to be an objectifiable 
body of information that students were 
expected to acquire before they could make 
meaning by engaging in active learning 
experiences, including experiences where 
students had to apply the knowledge in real- 
world situations. Teachers’ notions of 
making meaning were therefore embedded in 
the traditional perspective that “knowledge 
originates outside the self and resides in 
external authority” (Hofer and Pintrich, 1997, 
p. 120). This contrasts with contemporary 
constructivist notions of making meaning, 
where knowledge is viewed as originating 

inside the self, or inside the collective, and 
resides in the authority of selfhood, or in the 
authority of the collective. Although teachers 
in this study had notions of how students 
originated personal meaning of the content, 
these notions did not appear to be 
constructivist in contemporary integrativist 
terms. 

3.1.4 Teaching in Context 
Teaching in context -- specifically 

teaching in a state educational system that 
prizes high stakes standardized testing -- is 
likely one factor that may have contributed in 
part to teachers’ perspectives on knowledge 
as driginating outside the self. Another 
factor, as reflected in Wendy’s comment 
earlier in this article, is how teachers came to 
know the knowledge they are teaching from 
courses they completed in their college and 
high school educations (see also Spillane & 
Jennings, 1997). 

The influence of the state’s 
standardized test structure on classroom 
teaching was clear in every interview: every 
teacher mentioned the state test, namely 
TAAS. When teachers were asked how they 
thought the state of Texas would define 
knowledge, TAAS was consistently 
mentioned. Tammy (high school 
mathematics teacher) said, 

In Texas we have become so TAAS- 
oriented. Our teaching has become 
regulated with TAAS and we teach to 
the test. 

Tammy further mentioned the end-of-course 
examinations that are given to students in 
addition to TAAS. Tammy related how these 
tests strongly influence classroom instruction. 
She also mentioned the accountability 
teachers feel for helping students do well on 
the exams. Tammy noted, 

In Algebra I we have the end-of- 
course test and that is a scary thing. 
And it’s really a big thing. So all the 
Algebra I teachers are thinking, “We 
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have got to get this end-of-course stuff 
across to students.” Our principal 
looks at the percentages for passing 
rates on these tests. 

That teachers’ instruction and their view of 
the information to be taught was bound by the 
statewide achievement test and by end-of- 
course exams was clear. This does not mean, 
however, that teachers agreed with this test- 
driven approach to their teaching. When 
Dawn was asked how she thought the state 
would define knowledge, she reported, 

I think they would define knowledge 
as a set of facts that the students are 
required to memorize and regurgitate. 
There is little or no creativity given to 
math at the state level. I think that as 
far as the TAAS test is concerned, that 
is truly a pathetic assessment of our 
kids’ abilities. You are always going 
to have some kids who don’t test well 
in that kind of atmosphere. 

3.1.5 Summary of Epistemological Theories 

teachers, as a group, shared at least four 
common conceptions of teachable and 
learnable knowledge. The middle school 
teachers in the cohort were no exception to 
this common conception. First, teachers 
readily distinguished between learning 
environments where receivers of meaning and 
makers of meaning applied to students’ 
acquisition of targeted content. However, the 
notion of making meaning for the teachers 
referred to student application of objectified 
knowledge sources and not the co- 
construction of personal meaning as defined 
by the tenets of contemporary constructivist 
and integrativist thought. Consequently, 
teachers viewed teachable knowledge as a 
fixed commodity to be delivered to students 
rather than as a continuum of information that 
is unformulated and that changes over time 
(Hofer & Pintrich, 1997). 

The results above suggest that these 

Second, most teachers assumed that 
their primary classroom responsibility was to 
deliver a body of facts and definitions to 
students; these facts and definitions were 
commensurate with the subject matter being 
taught. That students could interrelate 
conceptual knowledge was not an overriding 
concern of teachers with the exception of high 
school mathematics teachers. Third, teachers 
held the perspective that knowledge resides in 
external authority domains (subject matter 
experts, textbooks, and so on) rather than 
deferring authority to the internal selfhood of 
students. Teachers believed that the 
responsibility of students was to acquire 
knowledge from one or more external 
authority sources, then somehow make this 
knowledge personally meaningful. Finally, 
the justification for knowing, as suggested by 
the teaching context, was an external system 
of testing that was mandated and governed by 
the state, which was yet another external 
source of authority for selecting and teaching 
targeted content. This contrasts notably with 
the integrativist and constructivist 
justification for knowing, which is personal 
meaning of content developed from intrinsic 
motivation. 

3.2 CLASSROOM PRACTICES AND 
PERSPECTIVES OF CURRICULUM 
INTEGRATION 

In the fall semester, I visited the 
teachers’ classrooms so that I could 
personally observe lessons being taught to 
students. I spent approximately 100 hours 
observing teachers’ classrooms and reviewing 
their classroom teaching materials. After 
observing the teachers, I then interviewed 
them at school; the purpose of these 
interviews was to talk individually with 
teachers about the integrative curriculum 
project, and to explore their perspectives on 
curriculum integration. Although my site 
visits to classrooms were mostly brief, usually 
lasting 3-4 hours, the time was nevertheless 
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central to exploring teachers classroom 
curricula and for observing typical lessons. 

3.2. I Classroom Practices 

several classes being taught by each teacher. 
I also reviewed classroom curriculum 
documents and examined resource materials 
being used by teachers and their students. 
Specifically, I reviewed samples of student 
work and primary sources (textbooks, 
teaching notes, supplementary materials, and 
so on) from which students gain knowledge of 
the subjects or topics being taught. I also 
observed team meetings of two of the middle- 
level teachers. 

That teachers’ classroom instruction 
was subject-centered is not surprising given 
that teachers in this study appeared to be 
teaching in ways that were consistent with 
state-level and district-level policies about 
teaching selected content (see Spillane & 
Jennings, 1997). The policies were further 
consistent with a domain independent 
approach to student learning. Below are 
descriptions of selected teachers’ classroom 
instruction. I have selected these teachers 
because their classroom instruction typified 
the instruction of the remaining teachers. I 
observed Jean (elementary teacher who 
specializes in mathematics instruction) teach a 
lesson that focused on mathematics. She 
spent 75 minutes engaging students in 
working problems associated with mixed 
fractions. Working from a prepackaged 
overhead transparency (not a transparency 
that Jean made) Jean helped her students work 
through a number of problems. At one point 
during the lesson, Jean told me that she had to 
spend more time on mathematics than on 
other subjects because of the TAAS test. She 
indicated that she could only spend 15 
minutes each day on science. In Jean’s 
science lesson, which followed her lesson on 
mixed fractions, Jean had students predict 
how many pinto beans could fit inside of a 

During my site visits I observed 

plastic egg. Jean wanted her students to learn 
how to make “reasonable predictions.” 

As another example of domain 
independent teaching, John (middle school 
teacher of science in a rural school) was 
teaching about atomic numbers. John was 
using the direct instruction method, thus 
giving textbook information to students from 
notes written on the chalkboard. After 
teaching about atomic numbers, John 
assembled students into laboratory groups 
then asked each group to construct models of 
atoms out of different colored paper. Another 
middle school teacher of science -- Lisa -- 
was teaching her students about the scientific 
method. The steps of the scientific method 
she was having her students learn were 
purpose, hypothesis, materials, procedure, 
results, and conclusion. To apply these steps 
Lisa had her students do a classroom activity 
that focused on census gathering. She divided 
students into groups then gave each group a 
set of several hundred small paper ants and 
some grid paper. Lisa asked students to drop 
the ants onto the grid paper, then using the 
scientific method and using a lock-step 
mathematical formula, students estimated the 
number of ants on the paper. Lisa then had 
the groups compare estimates to determine 
variations in counting. 

were similar to those of middle school and 
elementary school. For example, Ron 
(chemistry teacher) was reviewing the 
elements on the Periodic Chart with his 
students. Using a classroom game (one half 
of the class played against the other half), his 
review was intended to help students prepare 
for a test on the Periodic Chart the following 
day. Tammy (geometry teacher) was teaching 
her students about theorems and corollaries. 
And Lynn (algebra, calculus, and 
trigonometry teacher) was helping her 
students learn how to use graphing calculators 
to solve problems in the textbook. 

Observations of high school teachers 

14 



Like the example of John above, all 
teachers I observed were using a variation of 
direct instruction. Teacher talk dominated all 
classrooms I observed, and most information 
being taught was taken from textbooks. My 
observations, however, were limited in 
duration and thus limited in perspective but 
undoubtedly representative of classes 
throughout the nation. Additional 
observations would have clearly provided me 
with a much broader perspective on teachers’ 
classroom instruction. Despite this 
methodological limitation, the teachers’ 
instruction was consistent across classrooms 
and across grade levels. 

3.2.2 Perspectives of Curriculum 

Immediately following my 
observations of teachers’ classroom teaching, 
I had conversational interviews with them. 
Most interviews lasted approximately an 
hour, although some interviews were 30-45 
minutes because of time constraints during 
the school day. As I reflected on the site- 
based interviews and as I read the interview 
transcripts, I noted two themes that became 
particularly salient relative to curriculum 
integration. These themes were 
understanding integrative curriculum and 
transitioning to integrative curriculum. There 
follow brief accounts of both of these themes. 

Integration 

(a) Understanding Integrative Curricula 

in the integrative curriculum project the 
previous summer, they expressed varied 
understandings of curriculum integration. 
Although the summer’s project, which was 
organized around the principle of 
sustainability, brought together various 
domains, including art, science, mathematics, 
agriculture, technology, economics, societal 
ethics, hydrogeology, water conservation, and 
humanities (among other domains), teachers 
in the project were primarily specialists in 

As teachers reflected on their experiences 

teaching mathematics and science. An 
overarching goal of the project -- a project 
that could clearly be considered “ambitious 
pedagogy” (Spillane & Jennings, 1997) -- was 
to help teachers more clearly see how 
overarching themes such as sustainability can 
be used to centralize and unify domains of 
knowing that are typically separated in 
traditional learning environments. A related 
goal was to help teachers understand 
curriculum integration to be a 
“comprehensive, progressive educational 
philosophy” (Beane, 1997, p. 35) and not 
merely another decontextualized classroom 
technique. Unlike some teacher-enhancement 
proj’ects, the project in the study at hand was 
not intended to provide teachers with a series 
of instant lessons they could easily put into 
place in their classrooms. Another goal of the 
project was to help teachers understand the 
relationship between teacher autonomy and 
the kind of learning that Tyack (1990) calls 
lively and energizing. 

teachers to think pointedly on the notion of 
integrative curriculum based on the 
understanding they acquired during the 
project. Below is an excerpt from the 
conversation I had with Jean (6th grade 
teacher of science): 

about when you now hear the word 
integrative? 

During the interviews, I asked 

Richard: Jean, what do you think 

Jean: Combining math and science. 
Richard: Tell me how that happens. 
Jean: I would say that in my 
classroom, it would be combining 
activities in math with activities in 
science in one lesson. 

What wasn’t clear in my conversation with 
Jean was that she understood curriculum 
integration as a broader educational 
philosophy, but rather she viewed integration 
as mostly another classroom strategy for 
linking together two subject areas in concrete 
ways. Similarly, Stephanie (3rd grade 
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teacher) entered the project with the intention 
of taking away lock-step lessons that she 
could use in her classroom. Stephanie noted, 

What I was originally searching for in 
the project was lessons and things like 
that. I thought that is probably what I 
would get by attending the project. At 
the end of the project, I still wasn’t 
sure that I got an enormous amount of 
lessons. The project was about 
bringing together math and science. 
But to me, the project was having a 
common theme of water and spreading 
it across the curriculum. 

The idea Stephanie expressed of “having a 
common theme . . . and spreading it across the 
curriculum77 was an indicator of the awareness 
she had of the integrative curriculum process, 
but not necessarily the progressive philosophy 
that underlies the careful choice of a common 
theme. 

science) and Lynn (high school teacher of 
mathematics) expressed their understandings 
of integrative curriculum. Wendy noted, 

I would say that integrative curriculum 
is where more than one subject is 
happening in one classroom. For 
example you have some math and 
social studies going on at the same 
time. And you talk about different 
issues and tie it all together with the 
issues. 

When I asked Lynn to reflect on the project 
she said, 
It was a program where teachers got 
together and went out and explored 
water issues and land issues and social 
issues that pertain to water, all types 
of water, so that we would become 
more aware. So when we are teaching 
in our classes, we are making the 
students more aware of what is 
happening to the land and to the water 
where we live. And I think the bigger 
goal of all this is that we eventually 

Wendy (middle school teacher of 

have adults who don’t just add 2 plus 
2 and who don’t just write a sentence, 
but we have adults who know what is 
happening in the world around them. 

To integrate means to bring forth 
several disciplines together and you’re 
teaching more of a global thing. And 
in the global thing, you are including 
the math, you are giving students 
science, and you are giving them 
reading, writing, vocabulary, which 
would fit under the fine arts. In some 
cases you are giving them music too, 
and you are giving them literature. 

Th&e aforementioned comments by Lynn 
more clearly move beyond curriculum 
integration as an isolated classroom 
technique; her comment moves toward the 
broader philosophical orientation to help 
students become decision makers about more 
comprehensive issues that influence their 
daily lives. Not every teacher, of course, was 
able to derive this kind of understanding, as 
demonstrated by comments above of Jean and 
Stephanie. Yet every teacher in the project 
was able to describe the project as an 
awareness-building experience and thus view 
curriculum integration in a similar way. 

Lynn further noted, 

(b) Transitioning to Integrative Curricula 
That teachers held varying 

perspectives on integrative curricula after 
participating in the project was not surprising; 
this reflects the varying needs that teachers 
had for their own classroom instruction. 
What teachers collectively expressed, 
however, was their perspective that a broader 
goal of integrative curricula is awareness 
building, and that the means to this goal is 
merging together discrete domains of 
knowing. Because teachers collectively 
expressed the goal of awareness building and 
because they understood the notion of 
merging discrete domains together, I was able 
to explore their collective view of how they 
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might best make a transition to integrative 
classroom curricula from the classroom 
curricula they were then teaching. 
Specifically, I sought to understand their 
views of the problems and possibilities of 
transitioning to integrative curricula as an 
educational theory and as a classroom reality. 

Throughout the interviews with 
teachers, I explored in various ways how they 
might implement the kind of integrative 
curriculum that they experienced in the 
project. What emerged from this exploration 
were responses that pointed more to problems 
of implementation rather than possibilities. 
One problem -- not a surprising problem -- 
was the structure of the content that teachers 
were expected to teach. This was most clear 
for the teachers of mathematics. Lynn (high 
school mathematics) said, 

In a self-contained elementary 
classroom, maybe it would be possible 
to do curriculum integration. But I’m 
teaching college prep classes. My job 
is to teach the mathematics that they 
will need to be successful in college 
algebra, college trigonometry, and 
calculus. And believe it or not, out of 
the classroom you just observed, 
several students will go into college 
algebra, over half will go into college 
trigonometry, and a handful will go 
into calculus. And they will do this 
from what they get in my classroom. 
Going straight into college calculus is 
really a big deal because that means 
those students will be able to skip two 
college math courses. 

Later in the interview Lynn admitted that she 
believes mathematics is the hardest domain of 
knowing to make integrative. Lynn said, 

Mathematics is the hardest to fit into 
curriculum integration. For example 
my students need a cubic function. 
There might not be cubic functions 
related to the integrative theme. Well, 
I’m sorry, but my students need to 

know about cubic function, and I will 
have to teach it somewhere. 

Lynn’s domain independent thinking, which 
was in part constrained by the structure of the 
subject matter, was similar to other teachers 
as suggested by Karen’s (elementary teacher) 
comment. Karen noted, 

I would say that one main problem 
with implementing integrative 
curriculum would be with the school 
system and its tendency to make 
subjects separate. Traditionally all of 
the subjects have been totally separate. 
When you are in math then you do 
math and that’s all you do. And when 
you are in science then you do science 
and that’s all you do. There is no 
integration. So the problem is the 
system, and the way we were taught 
when we were students. 
A comment made by Ron (high school 

chemistry teacher) suggests yet another 
perceived problem with implementing 
integrative curriculum, namely grade-level 
constraints. Ron commented, 

’ 

I really see more applicability of 
curriculum integration to elementary 
and middle schools. When we get into 
high school, then we are more focused 
on one thing, on one topic. We 
narrow our focus considerably here 
just as you do when you get into 
college. You learn more and more 
about less and less. 
The problems above, namely the 

structure of content and grade-level learning, 
seemed secondary to the most imminent 
probIem teachers expressed regarding 
implementation of integrative curricula: 
district-level and state-level subject matter 
requirements. Gerald, a teacher of 
mathematics at an urban high school, related 
the following comment about district-level 
requirements: 

It would be kind of hard to do an 
integrative curriculum here. Because 
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right now I’m following the scope and 
sequence of lessons. So, they give me 
pretty much what I need to teach in 
the first six weeks, what I need to 
teach in the second six weeks, and in 
the third six weeks. They tell me what 
to cover for the end-of-chapter exams. 
And the six weeks tests are not made 
by me, they are pre-made. So I don’t 
have an open window of information I 
can teach, it’s pretty much preset on 
what I have to cover. 

Another comment made by Ron (high school 
chemistry teacher) points to the influence that 
state-mandated testing has on possible 
implementation of an integrative curriculum. 
When I asked Ron what would need to 
happen to make integrative curriculum a 
possibility, he noted, 

We would have to cut out 
standardized testing. That’s all there 
is to it. That’s the main constraint. 
We end up teaching toward the TAAS 
test or teaching toward the end-of-the- 
year exam or teaching toward 
whatever things we are going to be 
held accountable for. And teachers 
are definitely held accountable. In 
fact, in our state, how your school 
does on the TAAS test determines at 
least a portion of how you are rated as 
a teacher. All of this kind of control 
would have to be released before we 
could do a curriculum where knowing 
is integrated. 

similar question, she said, 
In Texas, I would say that 
standardized testing is the big culprit. 
My whole year was spent not just 
teaching my kids but preparing my 
kids for this one test that is just so all 
important in this state. Caring for the 
arts and being good stewards of the 
planet doesn’t seem to be a concern of 
the state educational system. They are 

When I asked Karen (elementary teacher) a 

so focused on the facts. It’s a flawed 
system when we prepare our kids for 
one certain thing. 

As another issue related to implementation, 
John (middle school science) made a 
comment that alluded to the political 
dynamics of learning. John noted, 

Conservative ideas will keep 
curriculum integration from happening 
full scale here. From what I know 
about our school board and our 
administration, if you just took a 
group of students outside school and 
said, “OK, we are going to study 
issues in the countryside,” the school 
board would ask, “Where is the true 
learning?” They think true learning is 
sitting in a classroom learning from a 
book. They don’t believe you can get 
true learning from studying bigger 
issues. And when you come back 
from the countryside, somebody at the 
state level is going to want to do some 
kind of assessment of that. And 
knowing our state it will be a paper 
and pencil assessment. That seems to 
be the only way they know how to get 
valid results. So a conservative point 
of view about learning and about 
evaluating learning is a real problem. 

As a final comment on curriculum integration, 
I draw from the thoughts of Lynn (high 
school mathematics). I asked Lynn if she 
thought that if curriculum integration might 
not happen at the school level, could it happen 
in individual classrooms. Lynn said, 

’ 

That would be neat and wonderful. 
But will this work in the high school 
setting? I think not. This will only 
work if the whole school changes. If 
there is a magnet school that is going 
to be integrative then that might work. 
But no, as much as I hate to say it, I 
think it’s not going to work when it is 
very isolated in a little island all by 
itself. 
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4. DISCUSSION AND IMPLICATIONS 
FOR MIDDLE LEVEL EDUCATION 

In an earlier study we (Powell, Skoog, 
Troutman, & Jones, 1997) reported on 
integrativist teachers’ perspectives on their 
middle school curriculum. This earlier study 
was limited to views of middle school 
teachers who were then teaching in a school 
that, aligning with the contemporary writings 
of James Beane (1 993), had implemented an 
integrative curriculum in a wholesale manner 
and had sustained the curriculum over time. 
The study reported herein was an attempt to 
extend the earlier study by Powell et al. by 
exploring perspectives of teachers who were 
not teaching in integrativist learning 
environments, but rather who had an 
opportunity to experience integrativist 
curriculum first-hand in an integrative 
environmental project, then reflect on 
problems and possibilities for implementing 
such a curriculum in their own classrooms. 
In the study at hand, I also sought not to 
isolate middle-level teachers from teachers at 
the elementary and high school levels. The 
purpose for avoiding this kind of isolation, 
which was apparent in the earlier study we 
conducted (Powell et al., 1997), was to situate 
middle-level teachers’ perspectives in a 
grade-level continuum of perspectives and 
practices, thus shedding light on other grade- 
level factors that influence selected middle- 
level educators’ predispositions to implement 
integrative curriculum. The theoretical means 
by which I explored teachers’ perspectives of 
integrative curriculum in this study was to use 
two complementary frameworks, namely 
domain independent knowing (Schommer, 
1990) and personal epistemological theories 
(Hofer & Pintrich, 1997). 

have drawn implications for middle-level 
education in several key areas. I first discuss 
the implications of domain independent 
knowing as it was consistently expressed by 
teachers across all grade levels in this study. 

Based on the results of this study, I 

Second, drawing from Beane’s (1997) 
conception of “tough politics,” I consider the 
heightened complexity of carrying out 
integrative curriculum reform in a state 
context where conservative educational policy 
has become a norm. Third, I weigh the results 
of this study against the claim made by Louis, 
Marks and Kruse (1996) that school-wide 
professional communities may be easier to 
develop at the middle school than at the high 
school level. 

4.1 DOMAIN DEPENDENT KNOWING 

CURRICULUM INTEGRATION ’ Curriculum integration, as it is argued 
by such proponents such as Beane (1993, 
1997) and Vars (1993), depends on a way of 
knowing that in this study has been called 
domain dependent. This kind of knowing, 
which contrasts domain independent or 
subject-centered knowing described by 
Schommer and Walker (1995), is a 
contextualized kind of knowing where 
multiple domains of knowledge converge 
upon broader themes or topics. Such topics 
are not only socially relevant, but they also 
should have immediate relevance to and 
personal meaning for middle-level students 
(Beane, 1997). An overarching purpose of 
domain dependent knowing is to create a 
school-based process where students 
collaborate with teachers in the selection of 
themes or topics. Theoretically, this 
democratizes the education process for 
students, thus helping them become more 
central to the educative process, and helping 
them experience the reality of being an 
interlocutor of their own learning. 

process is a political problem. Confounding 
this political problem, however, is the 
epistemological problem of domain 
dependent knowing. Contemporary 
integrativist theory simultaneously unifies 
democratization and domain dependent 

AND MIDDLE-LEVEL 

Democratization of the education 
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