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Abstract

The concerns-based adoption model (CBAM) was developed in the 1970s and has been
applied to research into many types of educational innovations. This article discusses the
use of CBAM by a number of researchers concerned with the implementation of
computers in schools. In particular, it focuses on a longitudinal study during the 1990s
concerned with the use of student-owned portable computers at a secondary school. One
component of this study employed the three key dimensions of CBAM to assist in an
understanding of the implementation. CBAM was found to be very useful in explaining
the actions of teachers and in providing a basis on which to develop a theoretical model
for the implementation of portable computers in schools. (Keywords: concerns-based
adoption model, portable computers, secondary education.)

Computers in Classrooms: the Adoption of an Innovation

In the 1990s, research efforts in various countries began to develop and apply models for
investigating the implementation of computers in classrooms (e.g., Cicchelli & Baecher, 1990;
Collis, 1994; Marcinkiewicz, 1995; Rieber & Welliver, 1989; Sandholtz, Ringstaff, & Dwyer,
1992). Many of these were based on teacher concerns about innovations involving the use of
computers in the classroom, often referred to as concerns-based models.

Most concerns-based models have evolved from the work of Fuller with regard to the concerns
of teachers as they developed their pedagogical skills. The concerns-based adoption model, or
CBAM , was developed from Fuller’s model in the early 1970s and has since been widely
applied to the implementation of educational innovations in general. The model associated with
the Apple Classrooms of Tomorrow (ACOT) project , the instructional transformation model,
and the Project Information Technology (PIT) models developed in The Netherlands are specific
to the implementation of computers in schools and were ultimately based on Fuller’s model.
However, the CBAM model has been more fully developed and applied and, thus, is more often
referred to by other models.

The research in educational computing that has applied these models has typically grown out of
interest in issues concerned with the implementation of computers into classrooms. It has
become increasingly clear that to address issues such as the effectiveness of using computers to
support learning and why computers have had such little effect on schooling, research needs to
address how computer support is implemented and, particularly, take into account the specific
concerns of the teacher. Marcinkiewicz (1994) argues for the use of concerns-based models in
educational computing research because to “understand how to achieve integration, we need to
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study teachers and what makes them use computers, and we need to study computers and what
makes teachers want to—or need to—use them” (p. 234).

The Concerns-Based Adoption Model (CBAM)

Many models currently being developed for use in research with computers in classrooms have
their roots in the CBAM Project from the Southwest Educational Development Laboratory at the
University of Texas. The CBAM model for implementing and evaluating the adoption of any
innovation in education was first published in the mid-1970s and has undergone further
validation over the past 20 years.

The CBAM model comprises three key dimensions, stages of concern (SoC), levels of use
(LoU), and innovation configuration (1C), the first two being explanatory and the third
diagnostic in nature and scope. Each dimension represents a facet of the change process, with
SoC and LoU focusing on the implementor, while the IC considers the nature of the innovation
itself. The SoC and LoU dimensions were developed out of the work of Fuller, but the IC was
developed much later. Associated with each dimension is a designated research method and an
instrument to collect and present appropriate data. The CBAM requires the researcher to be
immersed within the scene of the innovation and to continually refine judgments associated with
the diagnostic dimensions.

The SoC describe how teachers perceive an innovation and their feelings about it. It uses a
standard set of stages to describe teachers’ concerns about the innovation (Table 1). The
instrument used is a questionnaire with a set of scales to prepare a numerical and graphical
representation of the type and strengths of participants’ concerns.

Table 1. The Concerns-Based Adoption Model Stages of Concern (Hall,
George, & Rutherford, 1986) and Levels of Use (Hall, Loucks,
Rutherford, & Newlove, 1975)

Stage of Concern Level of Use

0 Awareness 0 Nonuse

1 Informational I Orientation

2 Personal II Preparation

3 Management I Mechanical use
4 Consequence IVA Routine

5 Collaboration IVB Refinement
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6 Refocussing A% Integration

VI Renewal

The LoU dimension identifies what a teacher is doing or not doing relative to the innovation. It is
the sequence (perhaps invariant) that users pass through as they gain confidence and skill in
using an innovation, resulting in higher levels of use from nonuse to institutionalisation. The
sequence of levels is provided in Table 1. The LoU uses a structured “interview and observation”
methodology to obtain the data needed to place participants at one of these levels.

The IC focuses on describing the innovation and its operational forms. Although the SoC and
LoU deal generically with the change process from the social-psychological perspective of those
undergoing the change process the IC circumscribes the innovation. It uses existing
documentation about the innovation and interviews with participants, including facilitators, to
prepare a two-dimensional chart of the innovation. A series of statements, known as components,
are constructed to define the intended outcomes of the innovation. These components are usually
listed vertically, must be able to be observed, and represent the innovation implemented fully and
successfully. For each component, a range of variations representing a less than satisfactory
implementation is described. Variations are listed horizontally, thus forming the two-dimensional
chart.

The Use of Concerns-Based Models in Computer-Supported Learning Research

The application of CBAM, or models based on CBAM is gaining interest throughout the world.
Most interest typically appears to be with the LoU and SoC dimensions (i.e., user focus). Very
little has been reported which includes an IC (i.e., innovation focus). Of the few who applied all
three dimensions to a study, Carbines and Hope both considered the use of computers in primary
school classes. Only a small number of other smaller studies have also been reported.
Researchers in Europe and the United States have modified the SoC and LoU to describe the use
of computers in classrooms by teachers. Some have even attempted to construct instruments to
measure the LoU of a teacher or class. Researchers associated with the ACOT projects have
developed similar concerns-based models.

Hope (1995) conducted a study using all three dimensions and instruments of CBAM to
investigate the effect of microcomputer technology on 18 classroom teachers at an elementary
school in Florida. He was a participant investigator (principal) looking in to the use of desktop
computers to support teacher administrative tasks. The study was very limited in scope, with the
IC defining a small number of very specific outcomes. Carbines also applied all three CBAM
dimensions in an Australian study investigating the relationship between the degree of
implementation of computers for learning in primary schools and selected characteristics of those
schools.

Moersch (1997) reported his development of a “levels of technology implementation” (LoTi)

Copyright © 2001, ISTE (International Society for Technology in Education), 800.336.5191
(U.S. & Canada) or 541.302.3777 (Int’l), iste @iste.org, www.iste.org. All rights reserved.



Journal of Research on Computing in Education

framework, which defines seven levels of implementation of computers in a school: nonuse,
awareness, exploration, infusion, integration (mechanical), integration (routine), expansion, and
refinement. The levels are based on the original CBAM levels. From this framework Moersch
has developed an instrument to calculate what he refers to as the computer efficiency of a school
site. Computer efficiency is defined as the “degree to which computers are being used to support
concept-based or process-based instruction, consequential learning, and higher-order thinking
skills” (Moersch, p. 52). The instrument accumulates the products of the LoTi level, proportion
of computer use, proportion of student use, and number of computers to produce an index for
comparison between schools. Clearly the originators of the CBAM model would not approve of
such an instrument because it uses a questionnaire rather than an ’interview and observation’
methodology and uses numerical calculations to arrive at levels.

Larger projects have typically developed their own models and instruments. In many cases, these
models have substantially modified the original dimensions and instruments, which is not
condoned by the originators of the CBAM model. Hall and Hord (1987) explain that such
modification would require further validation in line with the original development and could not
rely on the validation of the original CBAM instruments. A number of models are in their early
stages of development but appear to have difficulty in containing the breadth of innovation
involved in bringing computers into the classroom.

Instructional Transformation Model

Rieber and Welliver (1989) and later Marcinkiewicz (1994) developed the IT model to help
schools use technology to design their restructuring plans. The IT model draws on the CBAM
model and proposes a hierarchy for the successful application of technology to education using a
LoU type of approach. Marcinkiewicz and Welliver (1993) applied the instructional
transformation model by developing the level of computer use (LCU) questionnaire to measure
the level of use of computers in classrooms by teachers. This hierarchy involves six levels as
shown in Table 2.

Table 2. The Levels of Computer Use (LCU) from the Model for
Instructional Transformation

Levels of Use  Description

Nonuse Teacher does not use computers at all.

Familiarization Teacher becomes familiar with but doesn’t use computers in
the classroom.

Utilization Teacher begins to use computers in classroom.
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Integration Teacher’s computer use becomes critical to teaching.
Reorientation  Fine-tuning of the computer-teacher-student relationship.

Evolution Continue practising and learning about how to improve
instruction through systematic implementation of computer
technology.

Researchers were motivated by the perceived “discrepancy between advocacy for the use of
computers in education and their actual use by teachers” (Rieber & Welliver, 1989, p. 1).
Originally, they considered the full six-level model. As a result, items were written for all five
stages (i.e., movement between the six levels) of the model and followed the progressive nature
of the model. However, when this was tested, they found it was difficult to classify teacher
responses. Because it appeared that several dimensions overlapped, they finally focused
specifically on whether the use of the computer was integral and necessary to the intentions of
the teacher. Thus, the final LCU considered only the expendability of computers—that is, the
boundary between the levels utilization and integration—and classified teachers into three levels
of computer use; with “Nonuse” being the third.

Rieber and Welliver define utilization as “teachers make use of the computers for many
educational activities but are not committed” (Rieber & Welliver, p. 28). They described
integration as involving the “crucial turning point of fully implementing the computer in
education,” because at this stage “teachers assign a purposeful role to the computer” and
demonstrate a “commitment to using the computer for appropriate activities and processes is
involved in this step” (Rieber & Welliver, p. 28). The key criterion is that at this level “the
computer technology cannot be taken away without disrupting the educational process” (Rieber
& Welliver, p. 28). According to the model, “the Integration stage is further characterized by the
dimension of a teacher’s emergent self-awareness of a role change in teaching from teacher-
centred to learner-centred” (Rieber & Welliver, p. 4). However, the LCU did not encompass this
dimension, because it would be difficult to collect data using a questionnaire. The authors of the
CBAM model specifically claim that their LoU dimension cannot be measured by a
questionnaire but rather requires interview and observation.

The format of the LCU questionnaire eventually used Nunnally’s paired-comparisons technique;
a technique that allows statistical tests to be applied to measure the reliability of this instrument
in detecting the boundary between utilization and integration. This instrument was then used in a
number of studies as a dependent variable. One study (Marcinkiewicz & Welliver, 1993)
involved 170 elementary teachers, with the results being shown to be statistically highly reliable,
which demonstrated that the model identified “at least two progressive levels.” The study
ensured that teachers were confronted with computers in their classrooms over a period of time
to overcome the typical situation where teachers ignore computers. The study concluded that the
results suggested that, “the adoption of computer use may occur incrementally or hierarchically
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as described by instructional transformation” (Marcinkiewicz, 1994, p. 232). That is, it supported
the concept of a sequential and hierarchical model to describe the adoption of computer use in
the classroom by teachers.

ACOT Model for Teacher Proficiency in Technology-Based Classrooms

The ACOT projects have been conducted for many years in the USA and have been well
reported (Dwyer et al., 1991; Sandholtz et al., 1992). Originally, there were five projects (located
at different sites) with varying parameters but all involved classroom learning environments
referred to as “high-access-to-technology environments.” A developmental model for
categorising the progression of teachers toward expertise in technology-based classroom
management was developed from these projects. The model defined three stages of teacher
proficiency with technology: survival, mastery, and impact. It should be noted that the ACOT
research team also developed a model to describe a five-stage pattern of instructional change:
entry, adoption, adaptation, appropriation, and invention (Dwyer et al.). They distinguished this
model from the former, which they claimed dealt primarily with the concerns of teachers for
classroom management associated with having computers in their classrooms (Sandholtz et al.).

In discussing the ACOT projects, Mandinach and Cline (1994) added an innovation stage to the
ACOT model for their systems thinking and curriculum innovation (STACI) project. They
described this stage in terms of the teacher being involved in restructuring the curriculum and
learning activities. However, they did not assume that all teachers went through these stages
systematically, for they recognised that some teachers would move between stages both in a
progressive and regressive sense depending on a variety of factors and pressures. Sandholtz et al.
(1992) concluded from the ACOT projects that teachers changed slowly, often regressed
temporarily, and that “teachers progress through stages of concern in an idiosyncratic manner”
(p- 479). However, Mandinach and Cline proposed a manner in which teachers moved between
the STACI model’s four stages and developed three systems models using system thinking
concepts and system diagrams. These models were used to discuss computer-based curriculum
innovations at three levels: student learning level, classroom processes level, and organizational
change level.

The model, developed for the second of these levels, the classroom processes level model
involves five domains: instruction, curriculum, resources, support, and accountability. Each of
these domains has variables that are either stocks (accumulators) or flows (add to or delete from
stocks). For example, the instruction domain has four variables: two stocks, interactive learning
and learner-directed learning, and two flows, technology and student and teacher role change
(Figure 1). Technology feeds into interactive learning, which in turn feeds into learner-directed
learning, which is also affected by the change in roles of students and teachers. That is, this
model assumes that using technology will support a move to both interactive learning and
learner-direct learning, which Mandinach and Cline (1994) claim are “the two hallmarks of
computer-based curriculum innovations” (p. 181). This supported the finding of Dwyer et al.
(1991) that ACOT teachers changed their pedagogy to be more child centred, involving
collaborative environments that had a more active orientation.
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Figure 1. The instruction domain of the classroom processes level model from the STACI project
(Mandinach & Cline, 1994).

The SoC with Information Technology Model

The Netherlands has long been considered a home of technological innovation in education. For
more than a decade, educational researchers, policy makers, administrators, and teachers in The
Netherlands have been working together to improve their education system, which they perceive
should include a significant role for computer technology. The focus has been to “reform school
curriculum, integrate information technology into the new curriculum, and implement new
approaches to teacher support and in-service, all at the same time” (Collis, 1994, p. 12).

Much of this reform has been embodied in two related projects: Project on the Implementation of
New Technologies (PRINT) and Project Information Technology (PIT). These projects had a
significant evaluative component that was based on using a modified CBAM model to evaluate
teachers. The PRINT project proposed a seven-phase SoC model that represents the obstacles
teachers must overcome to make use of computers in their classrooms (Vernooy-Gerritsen,
1994). The project led to the PIT project, which refined these stages to a CBAM-based model,
referred to as levels of involvement with IT as an innovation in school practice (Collis, 1994).

Collis (1994) was involved in using CBAM to evaluate teachers in the PIT project. The aim of
PIT was to support teachers in moving to higher levels of involvement, that is, at least an
extended impact level of involvement. She also felt that as a result of PIT, even non-PIT teachers
should move to at least Level 4, a routine use level of involvement. The project also considered
interrelationships between variables and level of involvement. The evaluation gave
questionnaires to 725 teachers, asking for their perception of their current level of involvement
and the level they expected to reach by the end of PIT. PIT teachers were also asked to assess the
level of involvement of non-PIT teachers in their subject area at their school.

The Study: Portable Computers in a School

A three-year interpretive study (1993—-1995) was conducted at a Western Australian private girls’
school, Hillview College (fictional name), to evaluate the implementation of a portable computer
programme (referred to as the PCP). Four years later (1999), a short follow-up study was
conducted at the same site. This article only reports on one aspect of this large study (reported
further in Newhouse, 1998), the application of the CBAM to the innovation. In the secondary
section of the school, the programme began with all Year 8 students (13 years old) having
Macintosh portable computers in the first year. This was extended to Year 9 (14 years old) and
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Year 10 (15 years old) students progressively over the next two years. The wider study addressed
the impacts of student-owned, portable computers on students, teachers, the curriculum, and the
classroom-learning environment.

In each year of the main study, data were collected about students, teachers, and a selection of
classes using observations of lessons, interviews, questionnaires, and administrative data and
documents obtained from the school’s administration. In particular, the three diagnostic
dimensions of the CBAM were used: IC, LoU, and SoC. CBAM was used to collect data from
the teachers and “map” the programme as an innovation. The SoC was also used in the follow-up
study in 1999.

CBAM Data

Each of the three diagnostic dimensions of CBAM (IC, SoC, and LoU) has a designated method
and an instrument to collect and present appropriate data associated with it. Each of them
requires the researcher to be immersed within the scene of the innovation and to continually
refine judgments associated with the diagnostic dimensions.

IC Checklist

An IC is used to define the innovation and its satisfactory implementation (Hall & Hord, 1987).
A two-dimensional checklist is constructed to represent the IC. In the study, a number of school
policy documents associated with the programme were used to develop an eight-component
checklist with three or four variations using the guidelines developed by the CBAM project team
(Heck, Stiegelbauer, Hall, & Loucks, 1975). Initial attempts at developing the IC checklist were
shown to Professor Shirley Hord, a member of the CBAM project team, to Dr. David Carter a
local independent expert familiar with the CBAM method, and to a number of senior teachers at
Hillview College. Based on their feedback, wording modifications were made to the checklist.
For the PCP, “use” of the innovation meant that teachers facilitated the use of the portable
computers by students to match the components listed on the IC checklist.

All senior staff were asked to indicate on the IC what they thought should be the boundary
between satisfactory and unsatisfactory implementation of the PCP. Based on their responses, an
innovation configuration of satisfactory implementation was constructed (Table 3). A
conservative approach was taken in combining the responses of the senior staff. For each
component, the highest numbered variation permitted by any of the senior staff was allocated as
the point of satisfactory implementation. This provided a benchmark against which teacher-class
combinations may be compared.

Table 3. Acceptable Innovation Configuration Variation for Implementation of the Portable
Computer Programme

IC Component Variation Number and Description
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All students have a portable computer available at all times.

Students use portable computers at home and in many lessons,
where appropriate.

Teacher uses a variety of teaching strategies based on computer
use.

Students sometimes use portable computers to support working
at their own pace and constructing their own knowledge.

Students often do not depend on teacher for knowledge
acquisition or completion of tasks on the computer.

Students use their computers to complete practical activities
relevant to their experience.

Students will be given tasks to complete on the computers that
are motivating, and students will receive regular feedback on
those tasks.

Students develop a level of technological literacy (confidence,
independence, adaptability) relevant to the school and entry-
level workplace environments through the use of the computers.
Students improve the presentation of their work and use the

drafting cycle.

SoC Questionnaire

The SoC questionnaire includes a set of scales to prepare a numerical and graphical
representation of the type and strengths of participant concerns toward the innovation. The SoC
questionnaire used in the study was part of the final teacher survey and was only modified from
the CBAM original by replacing the word “innovation” with the words “portable computer
programme.” The questionnaire contained 35 items, each with an eight-point response rating
scale. Use of the SoC questionnaire was not validated because it was a standard instrument that
has been used for many years by many researchers and the study followed the procedures
recommended by the authors of the instrument. This was supported by Hord (personal
communication, May 1996), “The continuous use of [the SOC questionnaire] across nationalities
and cultures seems to suggest that concept and items hold-up (are validated) appropriately to this
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time.”

The entire teaching staff of Hillview was surveyed late in the third year of the study. There were
73 staff surveyed, of whom 51 (70%) responded (Table 4). The analysis and interpretation of the
data from the SoC is complex and case dependent. The manual provides some “rule of thumb”
and “typical profile” approaches such as those described below.

At the Management stage, “Attention is focused on the processes of using the innovation
and the best use of information and resources. Issues related to efficiency, organising,
managing, scheduling, and time demands are utmost.” (Hall & Hord, 1987, p. 60)

At the Consequences stage, “Attention focuses on impact of the innovation on student in
his/her immediate sphere of influence. The focus is on relevance of the innovation for
students, evaluation of student outcomes, including performance and competencies, and
changes needed to increase student outcomes.” (Hall & Hord, 1987, p. 60)

At the Refocussing stage, “The focus is on exploration of more universal benefits from
the innovation, including the possibility of major changes or replacement with a more
powerful alternative.” (Hall & Hord, 1987, p. 60)

Table 4. Major Stage of Concern of Teachers
Responding to Concerns-Based Adoption
Model Stage of Concern Questionnaire

Stage of Concern %
0 Awareness 53¢
1 Informational 6
2 Personal 14
3 Management 10
4 Consequence 0
5 Collaboration 8
6 Refocussing 10

“ Some of these teachers may have interpreted the
term “concern’ to mean “worried” and, therefore,
rather than lacking awareness or interest they may
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have been indicating confidence and lack of worry.

An analysis of the major stage of concern for teachers is summarised in Table 4 and indicates
that about 50% of the staff were represented by the awareness stage. For some, this appeared to
be a lack of interest in the PCP either because it did not fit their teaching style (they did not have
the time nor inclination) or it was not seen as relevant to their curriculum area. It is likely that
some of those in the awareness group were simply “not worried” rather than being “not
interested.” Ten people in this group indicated that they used the computers weekly with their
classes and, therefore, it could be assumed that their apparent lack of concern was due to a high
level of satisfaction with the current implementation of the innovation.

From the SoC data a staff profile was graphed (Figure 2) indicating that the concerns of staff in
1995 were relatively introductory. The profile for stages O to 4 is a typical nonuse profile but
clearly a few teachers had concerns at the collaboration and refocussing stages (5 and 6). It was
not possible to determine who all the teachers with high Stage 6 values were because many
questionnaires were submitted anonymously. For Stage 0, a mean percentile less than the 40th
percentile is considered low, while greater than the 75th percentile is regarded as high.
Therefore, the awareness score is relatively high, indicating that many staff were just becoming
aware of the PCP innovation even though most had been at the school for the three years. The
staff SoC profile in 1999 shows a shift away from the earlier stages toward the personal and
management stages.

Index

1985 0: Awareness
1999 1: informationai
2: Personal

3: Management
4; Conseguence
5: Coliaboration
6: Refocussing

Mean Percentiie

20 —

10 -~
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Figure 2. CBAM Stage of Concern profile of teachers as mean percentile for whole staff for each
stage.

Level of Use Interview

The LoU uses a focussed interview with an interview guide supplemented by observations to
place participants in a hierarchical level. It is important to note that outcomes from the LoU
interview should be modified or validated by comparisons with other sources of data, such as
observations of the teacher. Ideally, the researcher should closely monitor and observe the
teacher over an extended period. This did occur for the teachers involved in the case studies.

Unlike the SoC questionnaire, CBAM does not provide a standard LoU interview schedule,
because this will depend on the nature of the innovation as represented by the IC. The structured
LoU interview used by the study was constructed from the format suggested by CBAM and also
incorporated questions based on those asked in teacher interviews conducted in the two previous
years of the study. The interview consisted of 25 questions and an interview schedule-recording
sheet was produced to allow the researcher to make notes on responses to each question. All
interviews were audiotaped with the permission of the interviewee. Twenty-three teachers were
interviewed throughout the year using the schedule.

Many of the interviews were transcribed from audiotape. CBAM provides a LoU interview
rating sheet that is a two-dimensional grid with the eight levels forming the rows and seven
categories of LoU forming the columns. They provide for each cell a general description of
behaviour likely to indicate that the level should be applied to that dimension. Using the
interview transcripts, a level was allocated for each dimension and then an overall level
allocated. To assist in this process, a table was constructed to link interview questions with the
dimensions. To assign a level to an interviewed teacher, the researcher started by using the
“decision point” questions built into the interview and then considered modifying this one level
up or down if other data collected concerning that teacher did not fully support the initial level
allocated. In particular, if a teacher had been observed with classes a number of times, had
completed a questionnaire and included his or her name, or provided more information from
other questions in the interview, these data were sufficient to change the allocated level if
required. This process of allocating a LoU was applied by the researcher and an independent
assessor. Related information for other data sources was then collated to allow the researcher to
arrive at a LoU for the teacher. The full analysis process recommended by the CBAM model was
used to allocate levels only to those teachers who were used as case studies.

A summary of LoU estimates of interviewed teachers is shown in Table 5. Clearly the level of
implementation of the PCP, and, therefore, use of the computers, was relatively low. Only nine
teachers were found to be implementing the programme to at least a routine level. The most
consistent finding was that almost none of the teachers facilitated the use of the computers in
class for Year 10 students and that only a few indicated that they facilitated some use with Year
Eight students.
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Table 5. Estimated CBAM LoU of Interviewed Teachers for

PCP
Level Number of Teachers

0 Nonuse 7
I Orientation 2
II Preparation 3
I Mechanical Use 6
IVA Routine 2
IVB Refinement 1
A% Integration 1
VI Renewal 1

It was found to be difficult to classify teachers by a LoU because many varied their actions over
the year according to factors such as the classes they taught, the nature of the curriculum, and
their own level of enthusiasm. It was easier to classify teacher-class combinations. For example,
the influence of the tertiary entrance examination was illustrated by the comments of two
teachers of Year 10 classes, “Not sure [computers are the] best way to go. Students may not be
able to write for exams” and “TEE [tertiary entrance examination] exam writing is a problem.
[Therefore, clomputers are not a priority for me at the moment.” As a result, it is difficult to
consider the LoU as describing a sequential path for teachers.

Using the CBAM Data in Teacher Case Studies

Six teacher case studies were developed in detail to describe a range of teacher responses to the
implementation of student-owned portable computers in their classrooms. To illustrate the value
of the CBAM data to these case studies, two are summarised here. Some of the other data is
given as a background to the case study.

Pam the Investigator

Pam had nearly 20 years of experience teaching social studies, including 9 at Hillview. She was
involved with the study in all three years. In the third year, she was interviewed using the
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schedule based on the CBAM LoU structure and completed a SoC questionnaire.

Before the beginning of the PCP, Pam had some experience in the use of computers for report
writing and other administrative tasks. She had not used computers in her classroom but had
taken her classes to use CD-ROMs in the library. She felt her lack of personal computing skills,
in addition to the lack of access to computers by students, had held her back from using
computers in the classroom. She saw some potential for using computers in social studies but did
not think she would do anything she could not already do without the computers. She felt the
computers would help students to think laterally, “when it doesn’t work, do something else.”
However, she was concerned about the amount of work it may require of her, the possibility that
the computers may limit student access to a variety of sources, and that there would not be
suitable software. Despite her reservations, Pam was sure the computers were needed to improve
the computer literacy of the students and that it was part of “moving into the future.” She could
see the computers replacing some of the verbal activities in group work. Her role as a teacher
would change to focus more on thinking of different methods to fulfil her aims.

From the interview transcript, the independent expert and I used the rating sheet to consider each
of the categories of LoU, which are shown in Table 6. Based on these analyses, I determined
Pam’s overall LoU to be represented by Level IVA, Routine. The independent expert also rated
her LoU as Level IVA and commented that there had been difficulty in arriving at this
conclusion. He commented, “She’s on the boundary between III and IVA, but increasingly
tending toward the latter.”

Table 6. Concerns-Based Adoption Model Level of Use for Pam

Judge Acquiring Status
Knowledge Information Sharing Assessing Planning Reporting Performing

Researcher’s analysis I I IVB IVB IVA IVA IVA
Expert’s anaylsis I IVA IVA I I I I

Level IVA is defined thus:

Use of the innovation is stabilised. Few if any changes are being made in ongoing use.
Little preparation or thought is being given to improving innovation use or its
consequences. (p. 8)
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Level III is defined as a:

State in which the user focuses most effort on the short-term, day-to-day use of the
innovation with little time for reflection. Changes in use are made more to meet user
needs than client needs. The user is primarily engaged in a stepwise attempt to master the
tasks required to use the innovation, often resulting in disjointed and superficial use. (p.
8)

The graph in Figure 3 shows the SoC profile for Pam constructed from the questionnaire data at
the end of the third year. Pam has a single peak user profile (Hall et al., 1986) with moderate
awareness stage (0) concerns. Hall and Hord (1987) suggest that a high 2 and low 1 combination
tends to indicate that the person has “self concerns, tend to be more negative toward the
innovation and generally not open to information about the innovation per se” (p. 54). Her major
concern was at the personal stage (2) and definitely not the informational stage (1). Concerns at
the personal stage tend to indicate that Pam was uncertain about the demands on her of
facilitating the use of the computers, her inadequacy to meet those demands, and her role (Hall et
al., 1986). The low score on the informational stage tends to indicate that she was not interested
in getting more information about applying the computers, which was consistent with other data
on her, which indicated that, though she was seeking information, this was not her major
emphasis. She was more experimental in terms of trying out things and seeing if they worked for
her. She was also concerned a little about her lack of computer-related skills.
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Figure 3. Stages of Concern profile for Pam

Toward Integration—Eliza

Eliza was an English teacher at the school who was involved in the study during the second
semester of the third year. One of her Year Eight classes was observed for four lessons. The
students completed an English class questionnaire and two forms of the New Classroom
Environment Instrument (NCEI;. Also, five students were interviewed, and Eliza was
interviewed using the CBAM-based interview schedule. She may have completed the SoC
questionnaire anonymously.

From the interview, the independent expert and I used the LoU rating sheet to consider each of
the categories. Based on this analysis, I determined Eliza’s overall LoU to be represented by the
Level IVB, refinement. The independent expert also rated her LoU as Level IVB and commented
that, “She’s clearly at IVB. Unusual to find one. Generally there [are] not too many of these in
any population.”

Level IVB is defined as the:

State in which the user varies the use of the innovation to increase the impact on clients
within immediate sphere of influence. Variations are based on knowledge of both short-
and long-term consequences for clients. (p. 8)

An IC variation, presented in Table 7, was constructed for Eliza using the variety of data sources
(e.g., interviews, observations). In terms of the complete innovation, Eliza was one of only a few
teachers who had satisfactorily implemented the innovation.

Table 7. Innovation Configuration Variation for Eliza

Dimension Variation
1. Access to computers (1) All students have a portable computer available at all
times.

2. Student use of computers in (1) Students use portable computers at home and in many
a subject area lessons, where appropriate.

3. Classroom organisation (1) Teacher uses a variety of teaching strategies based on
computer use.

4. Independent learning (1) Students use portable computers extensively to support
working at their own pace and constructing their own
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knowledge.

5. Teacher—student relationship (2) Students often do not depend on teacher for knowledge
acquisition or completion of tasks on the computer.

6. Learning activities (1) Students use their computers to complete practical or
investigative activities that are relevant to their
experience. The activities will be designed to develop
higher- and lower-order learning skills.

7. Nature of task environment (2) Students will be given tasks to complete on the
computers that are motivating and students will
receive regular feedback on those tasks.

8. Technological literacy (2) Students develop a level of technological literacy
relevant to school through the use of the computers.
Students will improve the presentation of their work
and use the drafting cycle.

Computers were integral, and indeed critical, to the functioning of Eliza’s class. Eliza said that
her students used computers “every session” and that they did not have a physical file. All
marking was done off disk, and any printouts were stored in a filing cabinet. She liked students
to use computers approximately 50% of each lesson. She had experimented with using
computers to develop “nonlinear thinking,” for example, trying to use HyperCard in place of a
word processor. Her emphasis in English was on the drafting process, which was supported by
using the computers. She tried to vary her lessons and plan for each activity to take
approximately four lessons of group work with a plenary lesson on either side. The computer use
was integrated with the programme, and she saw “no reason why anything can’t be done on the
computers.” She felt that nothing could stop her using computers, because she could get around
any problems.

Eliza was a strong supporter of the PCP and encouraged other teachers. She had used a computer
personally for three years and loved using computers but found it difficult to motivate other staff
to use them. She informally collaborated with the social studies teacher, Barbara, who taught the
same Year 8 classes. This involved some informal coordination, feedback, and discussion, but
not an integrated programme. She recognised that the school needed more student-centred
learning.

Building a Model

The study had many findings other than those directly linked to the CBAM data. However, after
analysing all the data and, in particular, considering the case studies, a model was proposed to
explain teacher responses to the availability of the computers. The model included a variation of
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the SoC and LoU that was given the label type of response. This provided nine types of
responses (Table 8) specific to the innovation of student-owned portable computers in schools.
Most of the innovations to which CBAM has been applied are brought into the class by the
teacher and largely controlled by the teacher. In this innovation, the students owned and
controlled the computers and initially determined whether the computers were brought into the
class. This gave rise to the potential negative responses (dissension and negation) of teachers,
which is less likely in other types of innovations. The ToR was one component of the model
developed to explain the findings of the main study. However, the model evolved from the
development of the ToR, which in turn developed out of the use of the CBAM model.

Table 8. Type of Response of Teachers to the Presence of Student-Owned Portable
Computers

Description of Teacher Actions Indicating Type of Response

Dissension Overtly criticises use of computers and deliberately discourages students from
using computers.

Negation Believes that computers are not useful in his or her particular subject area. May
unconsciously discourage students from using computers. Avoids involvement
with the computers.

Toleration Neither encourages nor discourages use of computers and makes no allowance
for their presence in the classroom. Does not deliberately consider the use of
computers for any classroom learning activities. May allow some students to use
their computers if they choose to do so.

Accommodation Considers the use of computers when preparing classroom activities but does not
make substantial changes. Assumes that the computers will often be used by
students. May alter some activities to make use of the capabilities of the
computers.

Investigation Seeks out new ideas and begins to try new learning activities based on the
capabilities of the computers.

Integration The computers are a necessary component of the classroom and many learning
activities would either not be possible or be inadequately presented without the
use of the computers. Computers fit routinely within the classroom being used
whenever they can achieve the teaching/learning objectives of the teachers and
students more effectively than by other means not involving computer use.

Reflection Continually considers changes to own practice and changes to programme to
incorporate more of the potential of the use of the computers.

Copyright © 2001, ISTE (International Society for Technology in Education), 800.336.5191
(U.S. & Canada) or 541.302.3777 (Int’l), iste @iste.org, www.iste.org. All rights reserved.



Journal of Research on Computing in Education

Contribution Becomes involved in collaborative activities associated with the use of the
computers in the classroom in order to benefit students.

Evolution Takes an active leadership role in the evolution of the application of computers to
the teaching and learning.

Conclusions

This study applied the CBAM instruments and methods of data analysis to an innovation
involving the implementation of portable computers in a secondary school. When used in
conjunction with other methods, CBAM was found to be very useful in developing an initial
understanding of the innovation and its effect on teachers. In particular, it was very helpful in
developing in-depth case studies of teachers by suggesting the likely concerns of teachers,
providing benchmarks for comparisons, and suggesting likely reasons for teacher behaviours.
This would then assist in the recommendation for professional development. The CBAM
structure provided the researcher with a framework within which to develop a model more
tailored to the particular characteristics of the innovation. A major variation on the typical
innovation was the control of the computers by the students. It is hoped that other researchers
will be encouraged to consider the value of the CBAM instruments and methods to research in
educational computing. CBAM provides a well-developed framework within which to conduct
research and incorporate educational computing research into the mainstream of educational
research.
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