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The purpose of this study was to evaluate the current status of the

implementation of Benin's new elementary science curriculum. The study

used the Concerns-Based Adoption Model (CBAM), a model designed to

evaluate the implementation of educational innovations. Specifically the

study attempted to ascertain teachers' concerns about the science curriculum,

the levels of use of the curriculum and the degree to which the curriculum

components were implemented. The CBAM Stages of Concerns

questionnaire and structured Levels of Use interview were used to collect

data respectively on teachers' concerns and level of use. An Innovation

Configuration checklist was developed to measure teachers' patterns of use

with respect to each of the curriculum key components.

The study was directed toward 57 third and fourth grade teachers

involved in the implementation of the new curriculum. Findings of the

study indicated that teachers have their most intense concerns in the

information, personal, and collaboration areas. Regarding teachers' level of
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use of the science curriculum, the majority of teachers were still trying to

solve mechanical problems such as material gathering, lesson planning, and

time management. With respect to curriculum components, fundamental

components, such as teaching methodology and evaluation technique, were

not implemented at the acceptable level.

These findings have implications for research and staff development

programs for a successful implementation of the science curriculum. Specific

plans for improvement include structuring training programs to meet

individual teacher needs and concerns, establishing an efficient support

system, and providing resources and materials.
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Evaluation of the Implementation of Benin's New Elementary Science
Curriculum

Chapter 1

INTRODUCTION

The vast majority of educational improvement involves the

implementation of alternative (or entirely new) curriculum and / or

instructional practices. Over the past two decades, continuing growth in

research has focused on implementation efforts fail or succeed and how

teachers involved actually experience the change (Berman & McLaughlin,

1976; Hall & Hord, 1987; Fullan, 1982; Huberman & Miles, 1986). Consistent

findings in this research suggests that teachers play a central role in effective

implementation of school changes. Several studies relate the failure of

innovation implementation to a lack of understanding of the

implementation process. Fullan (1982) points out that one reason change

fails is that planners or decision-makers introduce change without providing

a means to identify and confront the situational constraints, and without

attempting to understand the values, ideas, and experience of those who are

essential in implementing the change.

Hall, George, & Rutherford (1986), after extensive studies of the

implementation of innovations, showed that teachers have various concerns

as a new program is implemented. These concerns are related to their

feelings toward the change and their thoughts about its impact on their

classroom. The concerns depend on the individual's personality, knowledge

and experiences relative to the specific change. The type and the intensity of
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these concerns varies and changes as the implementation progresses.

Individuals move from self-oriented concerns through focus on the task of

teaching and finally to impact on students' concerns.

The Concerns-Based Adoption Model (CBAM) was developed to

document various types and levels of intensity of concerns expressed by

teachers implementing an innovation (Hall & Hord, 1987; Hall, Wallace, and

Dosset, 1973; Hall, 1992; Heck et al. 1981). This model suggests a concerns-

based staff development based on the assumption that when change

facilitators have relevant information about the people experiencing the

change process, they are better able to provide appropriate assistance. With

the format of providing traditional staff development, change facilitators

cannot provide appropriate interventions to support the implementation

process (Hall, 1992).

Overall, the success of an educational change calls upon an empirical

study of the implementation process. Of central interest in this study is an

attempt to document the implementation of new science curriculum in

Benin's selected primary schools for a better understanding of the

implementation process.

Statement of Problem

Benin has an educational system that was originally inherited from the

French. Over the last five years, efforts have been made to give this system its

own character. In the area of curriculum and instruction, the Ministry of

Education has begun a process of restructuring school programs. New

curricula are actually being implemented at the first four grade levels in 30

public schools selected across the country. The implementation of the first
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and the second grade level curriculum started with the school year 1994-1995.

At the third and fourth grade level, the curriculum is still under its first year

of implementation. In science, curriculum revision has entailed the

development of a teacher guide that incorporates the process approach to

specific learning activities. The need for better trained teachers has

accompanied. Central components of Benin's government strategies to meet

this need include the development of inservice training and administrative

support. What is still problematic is whether these strategies are sufficiently

effective to lead individual teachers to consistently implement the new

curriculum in their classroom.

The main purpose of this study is to evaluate the current status of the

implementation of the new science curriculum in selected Benin's third and

fourth grades. The focus of the study is to :

1. Identify teachers' concerns regarding the new science curriculum;

2. Evaluate the degree to which the new science curriculum is being

implemented;

3. Recommend objective and practical plans for improvement based

on the information obtained from teachers.

The following research questions will support the purpose of the study:

1. What are teachers' perceived concerns regarding the new

curriculum?
2. To what extent are teacher demographic variables such as gender,

years of experience, area of schooling (rural, semi-rural, and urban), grade

level taught related to teachers' perceived concerns?

3. What are teachers' levels of use with respect to the new science

curriculum?
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4. What are the components of the curriculum and to what extent are

these components being implemented?

Significance of the Study

The study is designed to assess the current status of implementation of

the science curriculum. Information yielded by the study will serve as a

diagnostic basis for selecting practical intervention strategies and for

delivering these strategies in ways that teachers perceive as relevant. The

study will also help to identify factors that inhibit the implementation of the

given curriculum. These factors will have implications for further successful

implementation of the new curriculum in Benin. In addition, the study is

expected to provide more understanding of the change process in examining

whether demographic variables such as years of experience, gender, grade

level taught, and area of schooling affect the implementation process.

Another benefit of the study is the establishment of baseline data for

assessing the future status of the science curriculum implementation over

time.

Definitions of terms

Curriculum: a package of what is to be taught and learned (Obanya,1995).

Innovation: Program or process that is new or potentially new and that

demands new behaviors of the user (Loucks and Lieberman, 1983).
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Implementation: The actual use of an innovation, or what an innovation

entails in practice (Fullan and Pomfret, 1977).
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Chapter 2

REVIEW OF RELEVANT LITERATURE

Introduction

Theory, concepts and measurements of educational change in support

of this study focus on studies related to the implementation process. This

review is needed to identify variables and generalizations that are common to

educational change. The first section of the review provides a background of

the educational system in Benin with an emphasis on science education and

the overall nature of the new elementary school science curriculum. In the

second section, current knowledge about the change process and the

implementation of innovations are reported. The third section includes an

in-depth description of the conceptual framework used in the study,

specifically the Concerns-Based Adoption Model (CBAM).

Benin Educational System

The Republic of Benin, located in West Africa, has an area of 112,620 sq.

km. It is bordered on the north by Burkina Faso and the Republic of Niger,

on the south by the Atlantic Ocean, on the east by the Federal Republic of

Nigeria, and on the West by the Republic of Togo. The population is

estimated at 5,522,677 distributed across the provinces of Atakora, Atlantique,

Borgou, Mono, Oueme, and Zou. The southern coastal provinces of
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Atlantique and Oueme are the most heavily populated. Agriculture is the

main activity of the country with 60% of the workforce belonging to this

sector. The industrial sector occupies less than 2% of the national economy,

consisting mainly of light industries valorizing local products and import

substitution industries. Other sectors include transport, commerce, and

public services which occupies about 40% of the labor force.

Benin educational system consists of three main components

originated from the French system: primary, secondary, and higher education.

Primary education begins at the age of six and lasts six years. At the end of the

sixth year, students are required to take a national examination. Students

who pass the exam are eligible for secondary education. Secondary education

is seven years and is divided into two levels. Students at the first level are

provided with broad knowledge in a wide range of subjects areas within a

period of four years. The second level lasts three years; students receive a

specialized instruction in accordance with individual aptitudes or special

interests. Students at the end of this second level are required to take a

national exam for access to higher education. Higher education is three

through seven years depending on the colleges. Colleges focused on

medicine, agriculture, teaching, and administration, require an additional

entrance examination as the number of applicants exceeds the number of

places available in the institution. Thus, national examinations are used

either to certify students' competence in various areas or as selection devices.
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Reforms in education in general began in Benin as well as most

African countries in the late 1950s and the early 1960s with the advent of

political independence. The strong will to depart from the colonial past and

to adopt new systems that respond to the needs and aspirations of the newly

independent countries has led to the development and implementation of

either new or adapted curricula. According to Ogunniyi (1986), the process of

curriculum development is the most distinguished change that has taken

place in the educational system of many African countries since

independence. Post independence educational reforms placed a great

emphasis on science education as one of the major forces in the provision of

the needed development in Africa. The reform movement stressed the

teaching of science from the primary school to the university, and a shift

from rote learning to inquiry learning (Ogunniyi, 1986).

In spite of this will to bring change in education, unfavorable socio-

political and economic conditions have made it impossible for most of

African countries to attain desired educational goals (Obanya, 1995). In the

1980s, a crisis involving a deterioration of the quality of education and a

stagnation of education enrollment emerged in almost all Sub-Sahara African

countries. The need has evolved to develop new country-specific educational

policies taking into account the country's unique circumstances, resource

endowment and national cultural heritage (Craig, 1990).

In Benin, the past five years have been marked by new efforts to revise

the educational system after the country has moved from a military led
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government to a multiparty democratic rule. A major national conference

on education (Etats Generaux de 1' Education) held in 1990 reported several

dysfunctionalities in the existing system. Among the dysfunctionalities were

the decrease of students' achievement fueled by the low quality of education,

the lack of adequate resources and infrastructures, the use of archaic

programs and instructional methods, the poor preparation of teachers, the

shortage of qualified teachers, the lack of motivation among teachers

(Ministere de 1' Education Nationale, 1990). This conference made several

recommendations including the development of new curriculum, teachers'

training and the practice of systematic approach to curriculum development.

Basic literacy and equitable access to education were also recognized as

essential for raising economic and social standards of living. One of the

Benin Government reactions to the proposals was to call for a gradual

development of new elementary programs and their implementation on a

pilot basis. Thus, new programs differing in goals, content, and teaching

methods from the previous programs were introduced into the first and

second grade levels in 1994-1995. The third and fourth grade curriculum

began the first year of implementation in 1995-1996, and the process will

continue gradually through the other grades. Subject areas in the new system

include French, mathematics, science, social studies, art, and physical

education. Instructional strategies are based upon a constructivist approach to

learning.
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The new programs are being implemented in 30 public schools among

which 12 urban, 12 rural, and six semi-rural selected across the country. To

help teachers implement the innovative programs, the following measures

were undertaken:

1. Teachers and principals were exposed to the content of the programs

and the teaching strategies through a one week workshop prior to the

implementation in the classes. Training emphasizes theoretical and

pragmatic aspects of the new programs, including explanation of the written

materials and activities suggested in the programs. Interchange of ideas and

clarification of problems were also carried out through group discussions.

2. A financial reward was given to teachers involved in the

implementation process.

3. A supportive system of mentor teachers, principals and supervisors

were appointed to visit teachers in their classroom and to provide them

assistance.

4. A feedback system was developed to evaluate the program

implementation. The feedback system included mainly teachers, principals

and supervisors who visited the classes and observed the teachers.

The new science curriculum named "Education Scientifique et

Technologique" (EST) is an integrated program that combines the subject

matter of the following disciplines taught separately in the previous system:

science, home economics, hygiene, physical geography. A great emphasis has

also been placed on rural transformation and environmental issues through
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the inclusion of basic agricultural, technological, and sociological topics. The

science curriculum, which consists of three basic modules at each grade level

is an activity-based curriculum emphasizing the development of science

processes as an approach to problem solving. Each module consists of lessons

concerning a unifying topic. Topics are based upon the skills defined for each

grade level. In the first and second grades, students focus primarily on

observation. Third and fourth grades emphasize observation and analysis

through units such as human organism, human and the physical

environment, effects of humans on the environment. A teacher's guide

provides sequence of basic lessons, instructional objectives, instructional

procedures for effectively implementing activities, and options for assessing

student learning.

All new programs are intended to be implemented over a period of

five years and are opened to revision based on feedback from teachers and

supervisory staff. Revision will address program objectives, scope and

sequence, textbooks adopted, and activity guide. The nationwide diffusion of

the first and second grade curriculum is scheduled for year 2000. Third and

fourth grade curriculum will be nationally adopted in year 2001.

The Change Process and the Implementation of Innovations

Considerable knowledge about the process of change has been

generated over the past 20 years. Fullan (1982) identified three broad steps in

the change process. Step I, labeled as initiation, mobilization, or adoption,



12

involves all the activities necessary to get the innovation on its way to

classrooms. Step II, called implementation or initial use, is concerned with

first experiences of putting the innovation into practice. Step III labeled

institutionalization, continuation, routinization, or incorporation refers to

whether the change is accepted as an ongoing part of the system or whether it

disappears through an overt decision or through an attrition. The following

section reviews the implementation step (Step II) since it is the focus of this

research study.

Several studies focused on determining the degree of implementation

of specific innovations in terms of the extent to which actual use of the

innovation corresponds to the intended use. Evan and Scheffer (1974)

measured the degree of implementation of a prepackaged individualized

math curriculum in six schools by assessing the following aspects: materials

and space, audio room, scheduling, monitoring, placement tests, curriculum

embedded tests, prescription writing, classroom management, student self-

management, planning session. Evan and Scheffer found that the degree of

implementation combining all the aspects cited above vary by school.

Moreover, numerous teachers were not adequately diagnosing, analyzing and

prescribing on the basis of student deficiencies, nor were they providing daily

teacher-student interactions relative to a review of these tests and individual

prescriptions.

Likewise, Solomon et al. (as cited in Fullan & Pomfret, 1977) assessed a

prepackaged preschool curriculum through teacher interviews and classroom
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observations. The study focused on dimensions such as, role of teachers,

reinforcement, behavior management, unit use, and parent involvement.

Findings from this study revealed that some of the dimensions such as

physical setting, grouping, organization and use of time, and students

participation were more effectively implemented than those such as planning

and evaluation, teacher role, unit approach, and parent involvement.

Elements most effectively involved mainly structural change, whereas those

least implemented tended to involve role change.

Gottfreid (1989) examined the extent to which biology classroom

practices were in alignment with the desired goals of biology education

proposed by Project Synthesis. From the classroom profiles developed, the

researcher found that teachers did not integrate state criteria into their

evaluation of student performance. Other studies also illustrated the

difficulties in implementing science programs. Loucks and Pratt (1979) found

that teachers in an exemplary, district-wide science curriculum had great

difficulty in implementing the curriculum despite intensive staff

development. Sawin (1989), evaluating an elementary science curriculum,

found that all the program components were not implemented at the ideal

level.

Implementation problems, as also confirmed by Sevilla and Marsh

(1992) remain a serious issue in establishing innovative science and math

programs in elementary schools. Brown and McIntyre (1978) argued that

"the vast majority of teachers thought about their teaching primarily in terms
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of content covered and their own or pupils' classroom activities rather in

relation to objectives specified for the course" (p. 21). They also found that

the majority of teachers felt that they had the right to make decisions about

what was taught in their classrooms.

Harms and Yager (1981), summarizing studies on elementary science

program implementation, indicated that in spite of all the curriculum

development over the past 25 years, little change or improvement in the

practice of teaching science in classrooms existed. Singham (1987) in her

study of the differences between the intended and actual implementation of

science process skills in the Primary Science Project in Singapore, found that

only a few process skills were being practiced although teachers appeared to

understand the objectives of the curriculum to be hands-on and activity-

oriented.

These studies have shown that not all innovations were actually

implemented as intended by curriculum developers. A great gulf often

existed between what was intended by the authors of the change and how the

change actually took place (Lambdin & Preston, 1995). An in-depth look at

the implementation process became necessary since the failure of

implementation has been the failing point of many innovations. Numerous

factors have been identified that affect the implementation process. These

factors may support or hinder the implementation process.

In a study of educational change by the Rand Corporation (Berman &

McLaughlin, 1976), several factors were found that supported the
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implementation process. These factors included the provision of timely

feedback to teachers, classroom assistance from local staff, concrete and

extended training, regular meetings focused on practical issues, teacher

participation in project decisions and material development, and principals'

participation in training. Specifically, Berman and McLaughlin found that

high morale of teachers at a school, quality of inservice training, teacher

participation to project decision, active support of principals, and general

support of superintendents all increased the chances of teacher change and

perceived success.

Fullan and Pomfret (1977) derived from the literature four general

factors that influence the process of implementing change: the characteristics

of the innovation especially its explicitness and complexity; the strategies,

inservice training, resource support, feedback mechanisms, and participation;

the characteristics of the adoption process, organizational climate,

environmental support and demographic factors; and the characteristics of

the macrosociopolitical units including incentive system, evaluation and

political complexity. Fullan and Pomfret found evidence that resource

support (time and materials), feedback mechanisms that stimulate interaction

and problem identification, and participation in decision-making all

contribute to successful implementation.

Shroyer (1989) assessed the impact of community, organizational,

professional and procedural factors on the degree of implementation of a

science improvement project in 14 rural and/ or small school districts. He
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reported the following factors as critical to the implementation process:

diversity of groups and persons involved, congruency between the

innovation and the groups and individuals involved; pressure for change;

the means to focus the pressure upon school improvement; and access to

information, support, and resources.

Craig (1990), summarizing literature on the implementation of

educational policies in Sub-Saharan Africa, identified six factors that account

for gaps between educational policy intention and outcomes. The factors

include the policy message, political factors, bureaucratic and administrative

factors, the client population, resource constraints and teachers. According to

Craig, developing countries should give more attention to those factors that

can have potentially important implications for national development. With

respect to teacher role in implementation, Craig stated that "It is obvious that

indiscriminately selected and poorly trained and motivated teachers are not

effective agents of reform" (p. 52).

Finley, Lawrenz, & Heller (1992), in their review of studies related to

the implementation of elementary school math and science curricula,

provided a synthesis of reported key factors that influence implementation.

These factors included: the use of cross-role teams of teachers and

administrators; a shared vision and commitment; a long period of initiation

and awareness development; the use of state curriculum frameworks and

textbook adoption process; the use of mentor and lead teacher; an ongoing

program of technical support; an adequate budget; an administrative support
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for materials and supplies; a knowledgeable and supportive principal that

provides leadership.

The emphasis on teachers' participation is also made in a number of

major reviews of the change literature. Jensen (1989) stated that "staff

participation is vital for successful implementation" (p. 117). Hunkins and

Ornstein (1989) argued that the feeling of ownership, that encourage people to

accept change, results only when people have real opportunities to participate

in the conceptualization of the change and the shaping of it to their particular

school circumstance. Waugh and Punch (1987) reported that personal

participation of the implementing staff is needed to sustain change. When

teachers participate in the development and implementation of an

innovation, they develop a deeper sense of ownership and commitment to

the goals and procedures (Englert et al., 1993).

Other reports confirm that social collaboration and interactions are of

prime importance in the implementation process. Wineburg (1995) studied

22 elementary and middle school teachers as they implemented cooperative

learning structure in their classrooms. Results of the study indicated that

peer coaching encourages teachers to reflect on their teaching, to take risks

and to change, thus facilitating the implementation of cooperative learning

structure in classroom. Similarly, Forgaty (1989) in her study of high school

teachers, identified five constellations of change related behavior. Only one

rare type of individual seemed capable of taking a new idea, internalizing it,

and creating a new structure. All others required feedback, encouragement,
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and support to change. Forgaty suggested an active administrative support of

teachers for a successful change implementation.

Naumann-Etienne (1974), in his study of implementation of open

schools, found that teachers in schools with greater implementation

perceived a more participatory system that included peer communication and

team building. Indeed, it has been reported that improvement efforts are

greatly enhanced when teachers are provided time and encouragement to

work together, sharing ideas, solving problems, creating new materials to

enhance a new curriculum (Loucks, 1983). Mutual support of teachers in a

school is an important factor in a successful implementation (Fullan &

Stiegelbauer, 1991).

Corwin (1983), examining the relationship between the values which

communities place on specific innovations and implementation, found that

community support of the school was correlated positively with

innovativeness. Similarly, Ingvarson and Mackenzie (1988), in their study of

factors affecting the impact of inservice courses for teachers, found that

assistance from external source was significantly related to the level of use of

computer programs and the extent to which teachers assisted each other. Van

Velzen, Loucks-Horsley, & Crandal (as cited in Ingvarson and Mackenzie,

1988) pointed out that "rates and efficacy of real change are increased when

external assistance is available" (p.184).

Teachers' perceived expectations and beliefs also play a key role in the

implementation process. Stein and Wang (1988), investigating teacher's
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characteristics associated with successful change, found evidence of a positive

relationship between teacher success in program implementation,

perceptions of self-efficacy and perceived value of the innovative program.

They claimed that teachers' perception of self efficacy contribute to the

development of intrinsic interest and motivation to effectively implement

and maintain the innovation. Other studies reported the same findings

(Ashton & Webb, 1986; Edmonds, 1979). Thompson (1984) argued further that

failure to recognize that teachers' conceptions might play in shaping their

behavior is likely to result in misguided efforts to improve the quality of

instruction in schools.

Knowledge is also a factor that was found related to the outcome of the

change process. Gross, Giacquinta, and Bernstein (1971), in their sociological

analysis of change, reported that skills and knowledge necessary to perform a

new role, when not present or attended to, promote significant blockage of

change. Smith and Anderson (1984), in their evaluation of an elementary

science program, reported that implementation was hindered by failure to

provide teachers with knowledge that they required. This knowledge

included the subject taught, the conceptions of teaching, and the learning

strategies employed. Other studies also suggest that teachers with adequate

training are able to implement a variety of innovative programs (Joyce &

Showers, 1980; Wang & Gennary, 1983).

Political factors also play a prominent role in the implementation of

innovative programs. Fullan and Pomfret (1977) reported that the political
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context may inhibit the process of identifying the implementation problems.

According to them, "It is unlikely that teachers and other users will feel free

to discuss problems of implementation if sponsors/ or their own immediate

superiors are strong advocates of the innovation, if the emphasis is on rapid

payoff and measurement of outcomes, and if there are minimal support to

aid implementation" (p. 388). Fullan and Pomfret recommended strategies

such as altering the incentive system to support and focus more on

implementation efforts, extending the time frame, decreasing the sense of

urgency, and putting evaluation in the hands of the users.

Several authors have also discussed conditions detrimental to

successful implementation. The following list represents some of the barriers

to the implementation process.

1. Resources are unavailable or inadequate for teacher development

and other aspects of change (Fullan & Miles, 1992; Tumposky, 1987).

2. Staff development emphasizes short-term skills training rather than

being organized around more substantive issues supporting proposed

innovations (Fullan, & Stielgelbauer, 1991; Joyce & Showers, 1980; Tumposky,

1987).

3. Teachers are isolated in their work settings (Flinders, 1988; Lortie,

1975).

4. The program is evaluated early or only summative evaluation is

stressed (Hall, 1992; Tumposky, 1987).
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5. Innovations are adopted for opportunistic reasons rather than to

solve a particular problem, favoring symbols over substances (Berman &

Laughlin, 1976).

6. Administrators, teachers, or parents hold beliefs and priorities that

are incompatible with the envisioned changes (Levin, 1987).

7. Change facilitators' leadership or supervisory roles are not clear

and / or adequate (Fullan & Stielgelbauer, 1991; Hall & Hord, 1987).

8. Goals and means about the adopted change are not clear to

participants (Fullan & Pomfret, 1977; Fullan & Stiegelbauer, 1991).

9. Changes are mandated by superordinates and directed in large units

(Hall, 1992).

10. Curriculum change is not related to organizational structure and

school administration (Scott, 1994).

11. Students hold beliefs about the nature of learning that interfere

with their ability to be full participants in new models teaching (Lampert,

1990).

12. State policies are centralized, not flexible and systemic thinking is

often missing (Khan, 1995).

In summary, factors that appear to influence the implementation

process in educational settings are related to the characteristics of the change,

the strategies used to implement the change, the school environment where

the change is implemented, and the external environment that participates in

school decisions. In reality, these factors work in combination to affect the
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implementation of innovations. The Concerns-Based Adoption Model

(CBAM) was developed in response to the need of a coherent and

comprehensive framework for understanding the implementation process.

The following section provides an overview of the model and its three

dimensions.

The Concerns-Based Adoption Model

Extensive research on the implementation of innovations by the

University of Texas Research and Development Center resulted in the

development of the CBAM (Hall, Wallace, & Dossett, 1973; Hall &

Rutherford, 1976; Hall & Loucks, 1978). The model is based upon the

following four assumptions: (a) change is a process, not an event; (b) change

is accomplished by an individual first, then institutions; (c) change is a highly

personal experience; (d) change entails developmental growth in both

feelings and skills in using the innovation.

The model presents the following dimensions: the Stages of Concern

(SoC) about the innovation which describe the feelings of users toward the

change, the Levels of Use (LoU) of the innovation which describe the

performance of the teacher using a new program, and Innovation

Configurations (IC) which represent the operational patterns of innovations.

The CBAM and its dimensions have been graphically represented in Figure 1.

The change facilitator actions are based on the needs of the individual or

groups of individual. A resource system is made available to help
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individuals change. The nature of these resources and their management are

based upon a concerns-based diagnosis which include the concepts of

concerns, levels of use, and innovation configurations. Concerns are the

feelings, attitudes, thoughts, ideas or reactions an individual have about an

innovation (James & Hord, 1988). Research has shown that a set of

characteristic concerns are common to most innovations and are

developmental. These concerns range from self concerns to concerns related

to task, and to impact concerns. The concerns are organized into seven stages.

As described by Hall and Loucks (1978) the stages of concerns are:

0. Awareness: Little concern about or involvement with the
innovation is indicated.

1. Informational: A general awareness of the innovation and interest
in learning more detail about it is indicated. The person seems to be
unworried about himself/ herself in relation to the innovation. She /he
is interested in substantive aspects of the innovation in a self less
manner such as general characteristics, effects, and requirements for
use.

2. Personal: Individual is uncertain about the demands of the
innovation, and his/her role in relation to the reward structure of the
organization, decision making, and consideration of the potential
conflicts with existing structures or personal commitment. Financial
or status implications of the program for self and colleagues may also
be reflected.

3. Management: Attention is focused on the processes and tasks of
using the innovation and the best use of information and resources.
Issues related to efficiency, organizing, managing, scheduling, and time
demands are utmost.

4. Consequence: 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 outcome.

5. Collaboration: The focus is on coordination and cooperation with
others regarding the use of the innovation.
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6. Refocusing: 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. Individual has definite
ideas about alternatives to the proposed or existing form of the
innovation. (p. 41)

The LoU dimension examines the user's behaviors. These behaviors

represent a spectrum from spending little effort to efforts in orienting the

innovation, to managing the implementation of the innovation, to refining

and integrating the innovation. Eight various levels of user's behaviors are

described and organized in a framework of indices and decision points titled

the LoU chart. These eight levels are:

Level 0: Non-use
State in which the individual has little or no knowledge of the
innovation, no involvement with it, and is doing nothing toward
becoming involved.

DECISION POINT A: Takes action to learn more detailed information
about the innovation.

Level I: Orientation
State in which the individual has acquired or is acquiring information
about the innovation and/ or has explored its value orientation and
what it will require.

DECISION POINT B: Makes a decision to use the innovation by
establishing a time to begin.

Level II: Preparation
State in which the users is preparing for first use of the innovation

DECISION POINT C: Begins first use of the innovation.

Level III: Mechanical use
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 needs of students and
others. The user is primarily engaged in an attempt to master task
required to use the innovation. These attempts often result in disjoint
and superficial use.
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DECISION POINT D-1: A routine pattern of use is established.

Level IVA: Routine
Use of the innovations is stabilized. Few if any changes are being made
in ongoing use. Little preparation or thought is being given to
improve innovation use or its consequences.

DECISION POINT D-2: Changes use of the innovation based on formal or
informal evaluation in order to increase client outcomes.

Level IVB: Refinement
State in which the user varies the use of the innovation to increase the
impact on clients (students or others) within their immediate sphere of
influence. Variations in use are based on knowledge of both short and
long-term consequences for clients.

DECISION POINT E: Initiates changes in use of the innovation based on
input from and in coordination with colleagues for benefit of clients.

Level V: Integration
State in which the user is combining own efforts to use the innovation
with related activities of colleagues to achieve a collective impact on
clients within their common sphere of influence.

DECISION POINT F: Begins exploring alternatives to or major
modifications of the innovation presently in use.

Level VI: Renewal
State in which the user reevaluates the quality of the use of the
innovation, seeks major modifications of, or alternatives to, present
innovation to achieve increased impact on clients, examines new
developments in the field, and explores new goals for self and the
organization. (Hord et al., 1987, p 55)

According to these authors, it should be noted that the LoU dimension

does not focus on attitudes, motivations, or other affective aspects of the user

and does not attempt to explain causality.

The IC focuses on the innovation itself. This dimension was not a part

of the original CBAM. It emerged out of the LoU dimension after researchers

(Hall & Loucks, 1977) found that teachers used very different terms to describe

the use of innovation. Consequently, the IC was developed to assess the



27

implementation of different configurations of an innovation. Developing

the IC entails determining the major components of the innovation.

Components usually include materials, teacher role and student activities.

Each component is subsequently described in terms of its "ideal," "acceptable,"

and "not acceptable" variations of use. "Ideal" use reflects the kind of use the

curriculum developer intended. Heck et al. (1981) reported that IC has been

applicable to different types of activities including research, evaluation, staff

development, and dissemination.

The CBAM dimensions have been successfully used to evaluate the

implementation of many educational innovations. Study areas have

included both science and other disciplines. In their study of teacher concerns

about team teaching and how these concerns were associated with years of

experience with teaming, Hall and Rutherford (1976) used the SoC dimension

of the CBAM. Roberts and Roberts (1986) used the same dimension to match

inservice to the needs of teachers in gifted education. The SoC dimension

was also used to monitor the implementation of a new reading program and

as a basis for ongoing inservice (Pelland and Hu ling-Austin, 1985). Darr

(1985) used the SoC questionnaire to investigate factors affecting the

implementation of a new program for vocational home economics teachers.

Both SoC and IC dimensions of the CBAM model were utilized to

evaluate the adoption and dissemination of early childhood special education

programs (Loucks, 1983). Munger (1990) used SoC and LoU dimensions to

examine the effect of a professional development paradigm on the

implementation of cooperative learning. Hope (1995) used the same

dimensions to monitor the implementation of microcomputer technology in

an elementary school.
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Several studies were reported concerning the implementation of

science programs. Loucks and Me lle (1980) conducted a three-year study of an

elementary science program in a large school district using CBAM

dimensions. They reported that successful implementation takes about three

years and the most successful components of the program being implemented

were those to which principals contributed. The same curriculum project was

the ground for several studies which used the CBAM dimensions. These

studies were related to student achievement (Pratt, Winters, & George, 1980),

staff development programs (Pratt, Melle, Metzdorf, & Loucks, 1980), program

adoption (Me lle & Pratt, 1981).

In their study of the concerns of high school teachers involved in the

implementation of the Intermediate Science Curriculum Study (ISCS), James

& Hall (1981) used the SoC dimension of the CBAM. James and Francq (1988)

reported the use of the IC dimension to gain insight into the implementation

of the elementary program, Science: A Process Approach II (SAPA II).

Teachers' concerns regarding amount of laboratory instruction was evaluated

using the SoC dimension of the CBAM (James, 1991). Sevilla and Marsh

(1992) examined patterns of implementation of an inquiry-oriented

elementary science program named Science for Early Education Development

(SEED) using the CBAM dimensions.

Summary

The first section of this literature review provided an overview of

Benin educational system and current curriculum reforms. A description of

the new science curriculum is also provided in this section. The second

section is a synthesis of research findings on innovation implementation
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with a major emphasis on factors that affect the process. Factors identified

from the entirety of the studies reviewed include the nature of the

innovation, the tactics used to implement it, the school environment where

the innovation is implemented, and the external environment that

participates in school decision. Moreover, this section provided a description

of the conceptual framework used in this study, namely the Concerns-Based

Adoption model.
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Chapter 3

DESIGN AND METHODOLOGY

Introduction

Research has shown that not all innovations or innovation

components are actually implemented (Evan & Scheffer, 1974; Harm & Yager,

1981; Loucks and Pratt, 1979; Sawin, 1989; Sevilla & Marsh, 1992). In order for

an implementation to be successful, change facilitators need to diagnose the

concerns of their clients as well as the level of use of the innovation and to

direct their intervention toward resolution of the diagnosed needs (Hall &

Loucks, 1978).

The focus of this study was to evaluate the current status of the

implementation of third and fourth grade new science curriculum and to

provide information for decision making. A descriptive design was used to

describe the characteristic of the phenomena under study, an approach

suggested by Borg et al. (1993). The Concerns-Based Adoption Model (CBAM),

a model designed precisely to evaluate the implementation process in

educational institutions as innovations are adopted, is ideally appropriate to

address research questions in this study. Extensive studies on the

effectiveness of this model have pointed out its usefulness as a tool in

determining both the point of view of participants and the current status of

the implementation of a wide variety of innovations (Hall & Hord, 1987). As
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Broyles (1985) suggested "The instrument can be used at any point during the

individual's relationship with the innovation, from users to expert (p. 366).

Research Participants

Participants in this study included all 57 third and fourth grade teachers

using the new science curriculum. Teachers were distributed across the

country in 12 urban, 12 rural and 6 semi-rural schools. Of the 57 subjects, 18

were females and 39 males. Teachers' years of experience range from one to

29 and most had taught at their current school site between one and five

years.

Procedure

The data collection for this study took place in Benin from March to

early May 1996. The first level of this field research targeted all third and

fourth grade teachers involved in the new curriculum implementation. SoC

questionnaires and demographic pages were sent to all third and fourth grade

teachers in the 30 schools along with an informed consent letter (see

Appendix E) on March 20, a week before prior to the national supervisory

visit across the selected schools. A national supervisory team consisting of

supervisors and school principals was appointed by the Ministry of Education

to visit teachers in their classroom and provide them needed assistance.

Participants were asked in the consent letter to turn in the completed

questionnaire to the members of the national supervisory team visiting their

school.
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The second part of the field research consisted of interviews directed to

a sample of 28 teachers selected from the 30 schools. IC checklists and LoU

dimension were used to structure interviews with the selected sample of

teachers. To ensure that all three categories of schools (rural, semi-rural, and

urban) were proportionally represented in the sample, the researcher

randomly selected half of the schools in each area. Thus, proportional

random samples of six, six, and three schools were drawn respectively from

the urban, rural and semi-rural strata. Of the 28 teachers selected, 12 were

interviewed at a teacher training school where they were participating in a

training for implementing environmental education programs in their

schools. The interviews were conducted during scheduled breaks throughout

each day of the week long training program. The remaining teachers were

interviewed and observed during their regular work hours at their respective

school site. Two teachers were absent and eliminated from the sample. All

the interviews were conducted between April 15 and April 30. Each

interview took between 20 and 30 minutes and was tape recorded.

Instrumentation

The following dimensions of the CBAM were used in this study: the

Stages of Concerns (SoC) about the innovation, the Levels of Use (LoU) of the

innovation, and the Innovations Configurations (IC). Assessment of the

dimensions was done through the SoC questionnaire, the LoU interview, and

the IC checklist. The SoC questionnaire helped to identify teachers' concerns
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with respect to the implementation of the science curriculum. The LoU

interview and the IC checklist were used to pinpoint teachers' use of the

science curriculum and its various components. A demographic page was

used along with the SoC questionnaire.

The SoC Questionnaire

The SoC questionnaire consisted of two parts: an introduction page

and three pages of items (see Appendix A). The introduction page presented

the purpose of the questionnaire and gave detailed instructions for

completion. Thirty-five items were selected to represent the seven

fundamental areas of concerns. As described in Chapter 2, these concerns are

awareness, information, personal, management, consequence, collaboration,

and refocusing. Each of the seven types of concerns is represented by five

statements. Respondents indicated the degree to which each concern was true

on a seven point Likert scale. High numbers indicated high concern, low

numbers low concerns, with zero indicating very low concern or completely

irrelevant items. Raw scores were obtained by summing the responses in any

given category.

Regarding validity and reliability of this instrument, Hall et al (1986)

found that test-retest reliability correlation results ranged from .65 to .86 with

four of the seven correlations above .80. Internal consistency coefficients

ranged from .64 to .83 with six of the seven coefficients above .70. Other

reliability studies were conducted, all providing evidence that the SoC
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questionnaire measured the hypothesized stages of concerns. Evidence

included high item correlation with the stage to which the item was assigned,

decreased correlation between subscales as the distance between them

increased, independence of subscales proven by factor analysis data, and high

degree of correspondence between selected scale scores and interview data

(Bailey & Palsha, 1992).

In the current study, since the respondents' official teaching language is

French, the SoC questionnaire was translated to French. The internal

consistency of the adapted French version of the SoC questionnaire calculated

by KR21 ranges from .57 to .89 with five of the coefficients above .80.

The LoU Interview

The research version of the LoU interview uses a branching format

with specific open-ended questions and follow-up probes (see Appendix C).

Questions focus on each of the eight levels from the LoU dimension. As

described in Chapter 2, LoU levels are: (a) Level 0: Non-use; (b) Level I:

Orientation; (c) Level II: Preparation; (d) Level III: Mechanical use; (e) Level

WA: Routine; (f) Level IVB: Refinement; (g) Level V: Integration; and (h)

Level VI: Renewal.

The validity of the LoU interview procedure was established through

an ethnographic study. The study was conducted using field researchers and

trained interviewers. The field workers rated teachers' level of use of the

innovation using ethnographic procedures and their results were compared
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with interviewers' ratings. The comparison yielded a correlation coefficient

of .98 (Hord et al., 1987).

The IC Checklist

The IC checklist was developed according to a prescribed five step

procedure (Heck et al., 1981). The steps are:

1. Reviewing written materials and interviewing the developers for

innovation components and variations within each component to construct

a preliminary checklist;

2. Interviewing and observing a small number of users and revising

the checklist;

3. Returning to the developers to refine the checklist;

4. Field testing the checklist with a large number of users and making

final changes in the checklist.

The IC checklist used in this study was developed following the

authors' prescribed steps. The section of the new curriculum (Programmes

d'Etudes Enseignement Primaire, 1995) related to the elementary science,

was first reviewed. An interview was conducted with three members of the

science curriculum writing committee. They were asked to list the essential

components of the new science curriculum and possible configurations that

each component could take in classroom. Key components identified

included instructional materials, teaching methodology, teacher role during

learning activities, student grouping, evaluation frequency, and use of

evaluation results. A preliminary checklist was then constructed in outline

form listing key components and a series of statements reflecting

configuration variations under each component.
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The preliminary checklist was revised after the researcher observed

and interviewed eight teachers. The teachers were asked to describe their

perception of the curriculum and its components. These teachers were not

selected in the random sample used for the study. The revision consisted of

minor rewording. This designed checklist was shared again with the

curriculum writing committee and the ideal, acceptable, and unacceptable

variations of components were defined. Figure 2 shows the key components

identified by this process for the science curriculum. A series of open-ended

questions were then developed from the checklist in concert with the

committee for use during the interview (see Appendix D).

No formal study of the reliability of the IC checklist was conducted

because each checklist is developed in a particular environment and is

innovation-specific. The validity of the IC checklist used in this study was

assured through the field testing of the instrument and the consensus of

curriculum developers. Heck et al. (1981) stated that it must be assumed that

self-reporting is a reliable and valid measure of descriptive data that captures

the overall idea of what an innovation is like.

The Demographic Questionnaire

The demographic questionnaire was developed to obtain information

regarding area of schooling, gender, age, total years of experience, years of

experience in current school, and grade level taught (see Appendix B).

Information from this instrument was used to partition data from the

SoC questionnaire to more carefully analyze different subgroups of the

teachers.
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Data Analysis

Data analysis addressed the following categories: (a) teachers' concerns

about the new curriculum and interactions among concerns and teacher

variables such as years of experience, gender, grade level taught, area of

schooling; (b) levels of use of the new curriculum; (c) degree of

implementation of curriculum components and relationship between levels

of use and degree of implementation.

Teachers' Concerns

A total of 57 SoC questionnaires were returned with four of them

incomplete. Thus, 53 SoC questionnaires were analyzed to address teachers'

concerns regarding the curriculum. Hall et al. (1986) indicated that the

simplest interpretation of the SoC questionnaire is to identify the stage at

which each individual received the highest score (Peak Stage Score

Interpretation). Teachers' concerns were assessed using this technique. As

prescribed by these authors, responses to the five statements representing

each concern were summed to obtain seven raw scales scores. Individual raw

scale scores were converted in percentiles scores, using the SoC Raw Score-

Percentile Conversion Chart provided in the SoC questionnaire manual (see

Appendix F). Frequency count of all individuals high on each stage were

calculated. In addition, a group profile presenting the mean scores for each

stage was constructed. Mean scores were also calculated taking into account

the following demographic variables: years of experience, gender, grade level,
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and area of schooling. Group profiles were developed across these different

categories and compared.

Levels of Use

Levels of use of the new curriculum were determined using

information from interviews. A total of 26 interviews were conducted and

tape recorded. Individual responses were processed as described in the

branching format of the LoU interview (see Appendix G) to obtain an overall

LoU rating. To assure reliability, the researcher re-rated the first three

interviews and from then on each fourth interview a week later. All of the

re-rated eight interviews received the same rating as previously identified.

Degree of Implementation of Curriculum Components.

The technique described above regarding the LoU interview was used

to process and codify teachers' responses on the extent to which the different

components of the curriculum were implemented to assure reliability.

Individual responses were analyzed using the criteria established by

curriculum developers to determine the range of ideal, acceptable, and non

acceptable use of the new curriculum. Percentages of teachers using a

particular practice were computed for each component within variation

range. These percentages were then used to profile how each component was

used by teachers. Data from IC checklists were also partitioned according to
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teachers' level of use to investigate whether teachers with a higher level of

use better implemented the curriculum components.
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Chapter 4

ANALYSIS OF DATA

Introduction

The present study examined the degree of implementation of Benin's

elementary new science curriculum. This chapter presents an analysis of the

data gathered in the study. The research questions guiding this study were

the followings:

1. What are teachers' perceived concerns regarding the new

curriculum?

2. To what extent are teacher demographic variables such as gender,

years of experience, area of schooling (rural, semi- rural, and urban), grade

level taught related to teachers' perceived concerns?

3. What are teachers' levels of use with respect to the new science

curriculum?

4. What are the components of the curriculum and to what extent are
these components being implemented?

The analysis is organized in three sections: (a) teachers' concerns about

the science curriculum and interactions between concerns and variables such

as years of experience, gender, grade level taught, area of schooling; (b)

teachers' levels of use of the new curriculum; (c) the degree of

implementation of the curriculum components. Raw data were analyzed

using the Microsoft Excel software. The results for each of these sections are

discussed in detail.
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Teachers' Concerns

Teachers' concerns were assessed using "Peak Stage Score

Interpretation" (Hall, George, & Rutherford, 1986). This procedure consists of

identifying the highest percentile stage scores for each individual. Percentile

scores represent the intensity of concerns at each stage. An individual highest

percentile score represents his or her most intense concern. Raw scores

collected in this study were converted in percentile scores (see Appendix H),

using the SoC Raw Score-Percentile Conversion Chart (Hall et al., 1986). The

stages that received the highest percentile score were identified for each

individual and frequency count of all individuals that are high on each stage

was calculated. Table 1 shows the number and percent of teachers with high

concerns at each stage.

Table 1
Distribution of SoC Scores

N=53

Stages of Concerns Number Percent
Stage 0: Awareness 2 4
Stage 1: Information 16 30

Stage 2: Personal 9 17

Stage 3: Management 10 19

Stage 4: Consequence 0 0

Stage 5: Collaboration 13 24

Stage 6: Refocusing 0 0

Stage 1&2: Information and Personal 1 2

Stage 1&5: Information and Collaboration 2 4
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The results described in Table 1 indicate that teachers' concerns about

the new science curriculum were in general high in information, personal,

management and collaboration areas. Of the 53 teachers, 16 (30%) had high

scores at Stage 1 (Information). This high informational score reflects intense

concerns about what the innovation is and what its use involves. Nine (17%)

teachers showed high personal concerns (Stage 2). Individuals with these

concerns are interested in status, reward, and effects of the innovation on

themselves. Ten (19%) participants expressed high concerns at Stage 3

(Management). Individuals at this stage have concerns about organization,

management, time, and logistical aspects of the innovation. Thirteen (24%)

individuals had high scores at Stage 5 (Collaboration), indicating concerns of

coordination and cooperation with others in the use of the innovation. Two

(4%) individuals had a high score at Stage 0 (Awareness). According to Hall &

Loucks (1977), a high score at Stage 0 for users of an innovation indicates a

lack of concern about the innovation. Some participants had the same high

score at two different stages. Two (4%) teachers showed both informational

and collaboration concerns (Stages 1 and 5). One teacher had high concerns at

both Stages 1 (Information) and 2 (Personal). Concerns in the areas related to

the consequences of using the curriculum and its impact on students (Stage 4

and Stage 6) were relatively less intense.

Individual percentile scores were also aggregated in order to have an

overall picture of teachers' concerns. Mean scores and standard deviations

calculated for each stage are provided in Table 2. A group profile was

constructed by plotting mean scores on a graph (Figure 3). Error bars were

added to the graph to demonstrate variability trends. Since teachers were not

at the same stage of concerns, a large variability was expected for each stage.

Information, personal, and collaboration concerns were high whereas



44

awareness, consequence and refocusing concerns were less intense.

Management concerns were moderate in intensity.

Table 2
Distribution of Mean SoC Scores and Standard Deviations

N=53

Stages of Concerns Mean SD

Stage 0: Awareness 66 18

Stage 1: Information 84 19

Stage 2: Personal 83 16

Stage 3: Management 72 22

Stage 4: Consequence 59 17

Stage 5: Collaboration 86 16

Stage 6: Refocusing 54 25

Concern profiles were also constructed with respect to demographic

variables such as years of experience, gender, area of schooling , grade level

taught. Regarding years of experience, teachers were grouped into three

categories. The categories were 1-10 years, 11-20 years, 21-30 years. Figure 4.2

shows the concern profile constructed for each of the categories. Three

categories were also considered for the variable area of schooling: urban,

rural and semi-rural. Criteria for this classification are based on factors such

as population density, economic activities, presence and quality of

communication infrastructures. Means and standard deviation were

calculated for each category across all the variables. These means were also
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graphically represented to depict group profiles. Table 3 shows the mean

scores and standard deviation in relation to teachers' years of experience and

Figure 4, the group profile.

Table 3
Distribution of Mean SoC Scores and Standard Deviations/ Years of

Experience

Stages of Concerns
1-10 years

N= 9
11-20 years

N= 38
21-29 years

N= 6

Mean SD Mean SD Mean SD

Stage 0: Awareness 59 21 68 18 65 11

Stage 1: Information 88 12 84 19 75 25

Stage 2: Personal 85 12 83 17 78 18

Stage 3: Management 61 18 75 22 70 24

Stage 4: Consequence 62 13 59 18 57 13

Stage 5: Collaboration 81 15 85 17 95 2

Stage 6: Refocusing 44 23 56 24 58 25

The concern profiles constructed with regard to teachers' years of

experience (Figure 4.2) showed some differences. Teachers with 1-10 years of

experience have more intense informational and personal concerns than the

other groups. Management concerns are less intense in this group. The 11-20

year of experience group expressed more intense management concerns.

Concerns related to informational, personal, and collaboration areas are

moderate among these teachers. The group that had taught for more than 20

years showed higher collaboration concerns than the other groups. In

addition, management concerns were less intense among teachers of this
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group. Moreover, personal concerns were more intense than information for

this group. This pattern was described by Hall et al. (1986) as indicating a

potential resistance to information about change.

Table 4 displays the mean SoC scores and standard deviations

categorized by sex. The concern profiles constructed from these mean scores

for male teachers and female teachers (Figure 5) also showed similar patterns

to the whole group profile (Figure 3) with high information, personal, and

collaboration concerns, moderate management concerns, and low awareness,

consequence, and refocusing concerns. However, the two profiles showed

slight differences from each other. Female teachers had more intense

awareness and management concerns than males. Male teachers expressed

more intense personal, informational, and collaboration concerns than

females. Both groups expressed consequence and refocusing concerns in a

similar manner.

Table 4
Distribution of Mean SoC Scores and Standard Deviations/ Sex

Stages of Concerns Females
N= 15

Males
N= 38

Mean SD Mean SD

Stage 0: Awareness 72 16 64 19

Stage 1: Information 80 19 85 19

Stage 2: Personal 79 16 84 16

Stage 3: Management 76 19 71 23

Stage 4: Consequence 58 17 60 17

Stage 5: Collaboration 83 23 87 13

Stage 6: Refocusing 54 27 55 24
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Table 5 shows the mean scores and standard deviations according to

areas of schooling. The group profiles constructed for teachers' areas of

schooling (Figure 6) displayed similar patterns to the ones described earlier

(Figures 3, 4, and 5) with high information, personal, and collaboration

concerns and low consequence and refocusing concerns. However, some

differences were observed among the categories. Teachers in rural areas had

slightly more intense information and collaboration concerns than the

others. Awareness and personal concerns were more intense among teachers

in semi-rural areas. Management concerns were higher among teachers in

urban areas but relatively lower among the semi-rural group. Both rural and

semi-rural group expressed more concerns in consequence and refocusing

areas than the urban group.

Table 5
Distribution of Mean SoC Scores and Standard Deviations/ Areas of Schooling

Stages of Concerns : Semi-rural
N= 10

Rural
N= 23

Urban
N= 20

Mean SD Mean SD Mean SD

Stage 0: Awareness 72 9 67 20 63 18

Stage 1: Information 82 15 86 19 82 20

Stage 2: Personal 87 9 85 16 78 18

Stage 3: Management 66 19 71 25 76 19

Stage 4: Consequence 61 8 61 18 55 18

Stage 5: Collaboration 84 13 87 15 84 20

Stage 6: Refocusing 61 24 57 25 49 24
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The last group of profiles concerned the grade level taught (Figure 7).

Mean SoC scores used to construct these profiles are presented in Table 6.

These two profiles showed the same configuration as the previous ones with

high information, personal, and collaboration concerns, moderate

management concerns, and low consequence and refocusing concerns.

Overall, individuals teaching at the third grade level showed slightly more

intense concerns in the areas of information, personal, management, and

collaboration. Awareness and refocusing concerns were also relatively higher

among teachers of that group. Both groups expressed consequence concerns

with the same intensity.

Table 6
Distribution of Mean SoC Scores and Standard Deviations/ Grade Level

Taught

Stages of Concerns
Grade 3
N= 28

Grade 4
N= 25

Mean SD Mean SD

Stage 0: Awareness 68 20 65 16

Stage 1: Information 85 19 82 18

Stage 2: Personal 85 15 80 17

Stage 3: Management 75 21 69 24

Stage 4: Consequence 59 15 59 19

Stage 5: Collaboration 89 13 82 19

Stage 6: Refocusing 56 22 52 27
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Levels of Use

The Level of Use (LoU) defines operationally what the user is doing in

relation to the innovation (Hord et al., 1987). Levels of Use 0 (Non use), I

(Orientation), and II (Preparation) represent nonuser levels. Level III

(Mechanical) through VI (Renewal) are user levels. A sample of 26 teachers

were interviewed and their responses given an overall LoU rating (Hall et al.,

1975). Table 7 presents the number and percent of teachers at each level of use

with the new science curriculum.

Table 7
Distribution of LoU Scores

N =26

Number Percent
0LoU 0: Non use 0

LoU I: Orientation 0 0

LoU II: Preparation 0 0

LoU III: Mechanical Use 19 73

LoU IVA: Routine Use 5 19

LoU IVB: Refinement 2 8

LoU V: Integration 0 0

LoU VI: Renewal 0 0

Of the 26 teachers interviewed, 19 (73%) were found at the level of

mechanical use (Level III) of the curriculum. Some of these teachers
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expressed concerns about organizing instructional materials as well as time

for instruction. Others reported having difficulty with the mastery of either

some science concepts or the prescribed teaching methodology. As one

teacher indicated:

There are too many guidelines to follow. Lesson planning
always takes all my time.

Five (19%) teachers had reached a higher level of routine use (Level

IVA) in their use of the science curriculum. These teachers had settled into a

stable pattern of use and were not planning to make any further changes in

the future. Of the five teachers, four had between 10-15 years of experience,

indicating that this group is less resistant to the innovation. All of them

reported a productive collaboration either with peers or principals.

Two teachers (8%) were found at the refinement level. They reported

sometimes making modifications in the program to meet perceived students'

needs. Modifications mostly focused on the reduction of concepts to be taught

and amount of information given to students during a class period. As one

teacher responded:

This program is taking me more time than planned in the guide.
Sometimes I teach one lesson in two class periods because the
lesson is too long for the students.

During the interview, most of the participants emphasized the lack of

material and/ or support as major barriers to the implementation process. As

one teacher indicated:
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We were told that the national supervisory team will visit our
schools at least twice a term to answer our concerns. This is
almost the third term and I only saw them once.

Another teacher responded:

Materials are not available. We have not received the teaching
aids yet. I just do what I can.

Degree of Implementation of Curriculum Components

Degree of implementation data were drawn from the Innovation

Configuration (IC) checklist. The IC checklist provided opportunity to report

how the teachers were actually implementing the key components of the

science curriculum. Data were reported on a table showing the key

components of the science curriculum and the ideal, acceptable and

unacceptable variations of implementation as defined by developers (see

Chapter 3). Frequencies were calculated and superimposed upon each

variation. Table 8 shows the degree of implementation of the key

components of the curriculum.

As shown in the Table 8, two of the components were reported by the

majority of teachers to be implemented at the ideal level: instructional

materials and student's grouping. All the teachers were using the guide

provided to them in their classroom. More than 80% of them reported

organizing students in small flexible heterogeneous groups. Components

implemented by more than two thirds of the teachers at the acceptable level

included, evaluation frequency and teacher role during learning activities.
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Approximately two thirds of the teachers showed unacceptable patterns of

use with respect to teaching methodology and use of evaluation results.

Table 8
Innovation Configurations for Science Curriculum Components

N=26

Key Components Ideal Acceptable Not
acceptable

Instructional materials 26 0
(100%) (0%)

Teaching methodology 6 20
(23%) (77%)

Teacher role during 8 18 0
learning activities (31%) (69%) (0%)

Student grouping 21 5 0
(81%) (19%) (0%)

Evaluation frequency 8 18 0
(31%) (69%) (0%)

Use of evaluation 10 16
results (38%) (62%)

Data from IC checklists were also partitioned according to teachers'

level of use with an anticipation that teachers with a higher level of use

implemented better the curriculum components. Two groups of teachers

were then created: teachers at LoU III (mechanical) and teachers at LoU IVA-

IVB as only five teachers were at the routine level of use (WA) and two at the
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refinement level (IVB). Table 9 shows the innovation configuration of

teachers at LoU III.

Table 9
Innovation Configurations of LoU III Teachers

N=19

Key Components Ideal Acceptable Not
acceptable

Instructional materials 19 0
(100%) (0%)

Teaching methodology 3 16
(16%) (84%)

Teacher role during 4 15 0
learning activities (21%) (79%) (0%)

Student grouping 15 4 0
(79%) (21%) (0%)

Evaluation frequency 3 16 0
(16%) (84%) (0%)

Use of evaluation 6 13
results (32%) (68%)

The pattern showed by teachers at LoU III is similar to that of the

overall group. The majority of teachers at this level showed ideal patterns of

use for instructional materials and students grouping key components.

Further, teacher role during learning activities and use of evaluation results

were shown to be implemented at an acceptable level by more than two thirds

of the teachers. Teaching methodology and use of evaluation results were
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not implemented at an acceptable level by more than two thirds of the

teachers in this group.

Table 10 shows the extent to which LoU IVA-IVB teachers

implemented the new science curriculum key components.

Table 10
Innovation Configurations of LoU IVA-IVB Teachers

N=7

Key Components Ideal Acceptable Not
acceptable

Instructional materials 7 0
(100% (0%)

Teaching methodology 3 4
(43%) (57%)

Teacher role during 4 3 0
learning activities (57%) (43%) (0%)

Student grouping 6 1 0
(86%) (14%) (0%)

Evaluation frequency 5 2 0
(71%) (29%) (0%)

Use of evaluation 4 3
results (57%) (43%)

The majority of teachers in this group showed, in general, acceptable to

ideal patterns of use. Components implemented at the ideal level by the

majority of these teachers included instructional materials, teacher role

during learning activities, student grouping and evaluation frequency. About

half of these teachers showed ideal patterns of use for the least implemented
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components: teaching methodology and use of evaluation results. These

teachers were better able to implement the key components of the science

curriculum as compared to teachers at the mechanical level of use (LoU III).

Summary

The data collected in this study enabled the identification of some

patterns among teachers using the new programs. These patterns can be

summarized as follows:

1. With respect to teachers' concerns, informational, personal,

management, and collaboration concerns were much higher in intensity than

those of awareness, consequence and refocusing. The highest peaks were at

the information, personal and collaboration stages. The intensity of concerns

seemed to vary depending on teachers' years of experience, sex, grade level

taught, and area of schooling.

2. A large number of the teachers (73%) were found at a mechanical

level. Few teachers have reached the higher levels of routine (19%) and

refinement (8%).

3. Regarding the extent to which key components of the curriculum

were implemented, the majority of teachers showed ideal or acceptable

patterns of use for components such as instructional materials, student

grouping, teacher role during learning activities, and evaluation frequency.

The components that teachers were least successful in implementing were

related to instructional methods and use of evaluation results. Teachers at
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higher levels of routine and refinement implemented the key components

better than teachers found at the mechanical level of use.
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Chapter 5

DISCUSSION AND CONCLUSIONS

The purpose of this study was to evaluate the implementation of

Benin third and fourth grade new science curriculum. This evaluation was

done through the three dimensions of the Concern-Based Adoption Model

(CBAM), a model shown effective in assessing the implementation of new

programs. The Stages of Concerns dimension was used to elucidate teachers'

concerns about the new curriculum. The Levels of Use dimension focused

on the degree of teachers' use of the curriculum. The Innovation

Configuration dimension helped identify the key components of the new

curriculum and the extent to which each was implemented in the classroom.

Methods used included questionnaire administration, individual interviews

and classroom observations. Findings are discussed in this chapter along

with study limitations. Study implications and recommendations for future

research are also presented.

Discussion

The discussion of the findings is presented in relationship to each of

the research questions. Research question one was: What are teachers'

perceived concerns regarding the new curriculum? The Stage of Concerns

survey indicated that teachers' concerns were high in informational,

personal, and collaboration areas but low in the areas related to the

curriculum impact on students, specifically those of consequence and
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refocusing. Focus was also on management concerns but at a lesser degree.

According to concern theory, it is characteristic of new users to have high

information and personal concerns about an innovation; this characteristic

indicates some interest in learning more about the curriculum (Hall et al.,

1986). Although the collaboration stage is considered as a higher stage in the

Stages of Concern conceptual framework, several participants expressed

collaboration concerns. Because the new curriculum entailed a new

instructional style that teachers were not familiar with, sustained training

and coordination between teachers is required. It is thus reasonable to see

high collaboration concerns among teachers.

Research question two was: To what extent are teacher demographic

variables such as years of experience, gender, area of schooling, grade level

taught related to teachers' perceived concerns regarding the new curriculum?

Concern profiles developed for subgroups of teachers across all these

variables showed some differences. More experienced teachers showed less

intense informational and personal concerns. Female teachers had more

intense management concerns than male teachers. Information and personal

concerns were more intense among individuals teaching in rural areas. The

new science curriculum seemed more complex to third grade teachers than

fourth grade teachers. Hall & Rutherford (1976), investigating the existence of

relationships between years of experience with teaming and Stages of

Concern, indicated that the more years of experience teachers have with

teaming, the less intense their concerns are about it, particularly in the self
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concern areas of awareness, information and personal. Similarly, Todd (1993)

found that experienced users of computer technology had more intense

concerns about the impact stages of use than did inexperienced users.

However, other studies found no evidence to support relationships between

demographic variables and concerns (Fa lvo, 1990; Skowron, 1993). Thus,

future research is needed to ascertain whether differences observed in the

current study are significant.

Research question three was: What are teachers' levels of use with

respect to the new science curriculum? The Levels of Use interview

confirmed that teachers' concerns were predominantly related to acquiring

information and managing resources since a large number were still

operating at a mechanical level. Even those teachers who were at the Level of

Use where they begin to modify curriculum to fit the need of their students

(Refinement) were simply reducing the number of concepts to be taught in a

class period. Research on Levels of Use shows that it often takes a minimum

of a year for users of an innovation to move beyond mechanical use (Hall et

al., 1975). These authors also indicated that for most innovations, only a few

users reach level IVB (Refinement) and in rare instances will a user reach

level VI (Renewal). Thus, it is understandable that most teachers were at a

mechanical level of use.

During the Level of Use interview participants were asked to describe

what they perceived as strengths and weaknesses of the curriculum. Most

teachers were positive about the curriculum, considering it to be effective in
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fostering student active participation and learning. The teacher guide was

also perceived as a valuable resource for teachers with useful guidelines for

lesson planning and well defined learning objectives. Teachers also pointed

out that the guidelines for lesson planning are purposeful and related to the

skills, knowledge and attitude to be taught. However, participants reported

several difficulties: the difficulty of some concepts for students, the problem

of covering too many concepts in the available teaching time, work overload

due to multiple guidelines, and the need for more information on evaluation

techniques and planning skills. The need for greater availability of resource

materials and for the opportunity to increase parent awareness of the concepts

in the curriculum were also stressed. Specific suggestions for revising the

guide included the provision of sample activities and the reduction of

concepts to be taught in a class period.

Research question four was: What are the components of the

curriculum and to what extent are these components being implemented?

Innovation Configurations provided a more focused view of the curriculum

components and the implementation process. Curriculum key components

identified by the curriculum writing committee included instructional

materials, teaching methodology, teacher role during learning activities,

student grouping, evaluation frequency, and use of the evaluation results.

The extent to which these components were implemented was examined

through interview and classroom observations. The majority of teachers

showed ideal or acceptable patterns of use for less demanding components
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such as instructional materials, student grouping, and evaluation frequency.

The components that teachers were least successful in implementing are the

ones involving role change. Although teachers were requested to implement

the curriculum exactly as it was designed and written, several of them had

difficulty following the prescribed teaching methodology, diagnosing student

deficiency and providing help on an individual basis. A number of factors

were identified that may account for the low degree of implementation of the

new teaching strategy. These factors included the poor preparation of teachers

and insufficient on-site assistance to them, the unavailability of materials and

supplies, the lack of motivation among teachers, and students' lack of French

language skills.

Particular emphasis has been put on the importance of training and

other forms of personal interactions and support. As Fullan and Pomfret

(1977) noted "Research has shown time and time again that there is no

substitute for the primacy of personal contact among implementers, and

between implementers and planners/ consultants, if the difficult process of

unlearning old roles and learning new ones is to occur" (p. 391). Most

participants in this study recognized that training designed to prepare them

for their new role in the classroom was not sufficient. In fact, attention was

not particularly devoted to broaden teachers' knowledge in science and to

foster their understanding of the new instructional approach during the two

week training. Coupled with this concern was the low academic standard of

teachers who were to implement the curriculum. They were typically
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graduates of secondary school lower level with two or three years training in

a teacher training school. Therefore, they had less training for teaching,

especially natural science. Moreover, on-site assistance consisted of

infrequent visits that most teachers described as inquisitorial rather than

supportive. According to Hunkins and Ornstein (1989), strict monitoring

procedures and rules are not conducive to change.

Several studies identified the lack of resources and materials as

barriers to implementation (Fullan &Pomfret, 1977; Hunkins and Ornstein,

1989; Fullan & Miles, 1992). As Hall (1992) stated "Development and

implementation must be recognized and supported in terms of what they

really require and cost"(p. 900). In this case, schools were not provided with

needed equipment and materials and did not have sufficient funds to afford

them. In addition, teaching aids that should accompany the teacher's guide

were not provided to teachers as of May 1996.

The lack of motivation was expressed by several participants in this

study. Although persuaded that the new curriculum was more beneficial to

their pupils than the old one, some of the teachers still doubted that putting

such innovation in practice was worth the effort because they believed that

the needed resources would never arrive. Others pointed out that the

financial reward given to them was not tangible enough to compensate the

work load required by the new curriculum. Waugh and Punch (1987) pointed

out that when teachers receive little incentive and support, their reactions to

planned changes are negative.
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Pupils' often limited comprehension of French language constituted

another detrimental factor to the new learning approach. As one teacher

stated:

I understand that I should be a guide. But, due to students'
limited experience with French language, I usually find myself
being directive sometimes.

In the Benin educational system, French is the only medium of instruction

except in pre-schools where instruction is in national languages. Since third

and fourth grade pupils are in their initial years of schooling, they still have

difficulty writing and speaking in French. In addition, students have been

molded in a cultural system in which they are not encouraged to ask

questions and to freely express their thoughts. Thus, pupils rather than being

encouraged by the new style, were often reluctant to ask or answer questions.

It should be emphasized once again that teacher-structured materials

along with teacher support through training and school visiting were

planned to make the implementation more effective. Evidence showed that

efforts were not sufficient to support the implementation. Each of the factors

identified above posed a threat to the successful implementation of the new

curriculum.

Limitations of the Study

This study presents a number of limitations listed below. First, the

sample utilized in this study was limited to third and fourth grade teachers

implementing the new science curriculum. These teachers are not

representative of all teachers teaching new programs nor all elementary

teachers in general. Therefore any generalization to other teachers or to the
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implementation of other programs may not be made based on the results of

this study.

Second, the study was done at a time when a national supervisory

team was visiting the innovative teachers in their classroom. The presence

of these supervisors may have influenced the way in which some participants

responded to questions. They might have perceived the whole study as an

evaluation of their performance and reported their degree of use higher than

is actually the case.

Another limitation was related to the research procedure. Since it was

not possible to observe all the teachers in their classroom due to time

constraint, those who were interviewed may have misrepresented the extent

to which all teachers were implementing curriculum components.

The instruments used in this study, particularly the Stages of Concerns

questionnaire and the Level of Use interview may also have been a problem.

Since these instruments were translated in French, there is a possibility of

idea distortions. In addition, it was not possible to do the pilot testing of these

two instruments due to time and funding limitations. These elements may

have interfered with actual results.

Recommendations for Future Research

Much remains to be known and understood in order to make

substantial progress in implementing the new science curriculum. First, data

obtained in this study represent teachers' concerns, level of use, and

innovation configuration at a particular point in time. Thus, further research

is needed to establish the change of teachers over time. Moreover, since

teachers involved in the implementation of the new curriculum have



70

expressed different concerns, it is recommended that an intervention model

that attends to the most intense concerns of each individual be used to

increase the teachers' performance. It would be thus worthwhile to

investigate the effects of these interventions on teacher change.

Findings indicated a possible relationship between levels of use and

degree of implementation of curriculum components. Teachers at a higher

level of use showed more acceptable patterns of use regarding the least

implemented curriculum components. It would be helpful to explore the

relationship between the extent of use and student learning outcomes as well

as the effect of the new curriculum on student achievement. These studies

will not only yield information on the effectiveness of the new programs, but

also guide the decision making process regarding the focus of interventions.

Equally important is the need to replicate the study with other grade

levels and subject areas in order to assess the influence of demographic

variables on curriculum implementation. While the effects of these variables

were not conclusively proven in the current study, the trends in the data

were strong enough to suggest an additional study of these variables as

potential factors influencing the implementation process.

Implications of the Study

Since the major goal of the present study was to provide information

to help make informed decisions about further implementation of the new

science curriculum, findings from the study have implications for further

actions. The Stage of Concern and Level of Use data indicated that many

teachers were having informational, personal, management, and

collaboration concerns about the new science curriculum. From the
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Innovation Configuration data, it was found that several teachers were not

teaching the curriculum as indicated in the guide and were not providing

individual assistance to their students. This finding coupled with the

teachers' stated need for more training and support suggested that not enough

opportunities are provided for teachers to internalize and to effectively

implement the curriculum. Therefore, consideration should be given to the

question of teacher training. Staff development efforts should help teachers

gain a substantial knowledge of the materials and methods relevant to the

new teaching approach. Training is also needed to develop teachers' skills

and knowledge in evaluation technique. Interventions should be structured

based on the diagnosed concerns and needs of individual teacher.

According to Craig (1991), "Most reform can be put into practice only if

teachers understand them, sympathize with them, and have mastered the

requisite skills" (p. 51). It was apparent from many of the classroom

observations that teachers' instructional skills needed improvement. Staff

development programs must therefore emphasize both planning skills to

generate ideas on student activities and teaching skills necessary for teachers

to assume their role in classrooms.

Efforts should also be directed toward establishing a more facilitating

and more supporting environment to stimulate teachers. Being more

motivated, teachers are more likely to implement the new curriculum

properly and with an open mind. Therefore, an effective leadership training

should be provided to principals and other supervisory staff to assist them in

their role as key facilitators of change. Moreover, resources should be

allocated to increase opportunities for interactions between teachers and

supervisors as well as among teachers themselves.
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Teachers' were also constrained by the lack of teaching materials.

Teaching aids essential for the new curriculum implementation need to be

developed and made available to teachers. Financial support should also be

provided to schools for the acquisition of proper science materials and

equipment.



73

BIBLIOGRAPHY

Ashton, P. T., & Webb, R. B. (1986). Making a difference: Teacher sense of
efficacy and student achievement. New York: Longman.

Bayley, D. B., & Palsha, S. A. (1992). Qualities of the stages of concern
questionnaire and implications for educational innovations. Journal
of Educational Research, 85(4), 226-232.

Berman, P., & McLaughlin, M. W. (1976). Implementation of educational
innovation. The Educational Forum, 40(3), 345-370.

Borg, W. R., Gall, J. P., & Gall, M. D. (1993). Applying educational research.
New York: Longman.

Brown, S., & McIntyre, D. (1978). Factors influencing teachers' responses to
curriculum innovations. British Education Research journal, 4(1),
19-23.

Broyles, I., & Tillman, M. (1985). Relationships of inservice training
components and changes in teacher concerns regarding innovations.
Journal of Educational Research, 78(6), 364-371.

Corwin, R. (1983). Reform and organizational survival-The teacher corps as
an instrument of educational change. New York: Wiley.

Craig, J. (1990). Comparative African experiences in implementing
educational policies (World Bank Discussion Papers No 83).
Washington, DC: The World Bank.

Darr, A. D. (1985). Factors affecting the implementation of a new curriculum
by classroom teachers. Paper presented at the Midwestern Educational
Research association meeting, Chicago, IL.

Edmonds, R. R. (1979). Effective schools for the urban poor. Educational
Leadership, 36, 15-27.

Englert, C. S., Tarrant, K. L., & Rozendal, M. S. (1993). Educational
innovations; Achieving curricular change through collaboration.
Education and Treatment of Children, 16(4), 441-473.

Evan, W., & Scheffer, J. (1974). Degree of implementation; A first
approximation. Paper presented at the American Educational Research
Association meeting, Chicago, IL.



74

Fa lvo, J. M. (1990). An analysis of language teachers' concerns regarding new
technologies: The case of Minnesota teachers of Spanish assessing
satellite video technology to deliver authentic cultural materials
(Doctoral dissertation, The University of Nebraska-Lincoln, 1990).
Dissertation Abstracts International, 52-03A, 0827.

Finley, F., Lawrenz, F., & Heller, P. (1992). A summary of research in science
education-1990. Science Education, 76(3), 239-254.

Flinders, D. J. (1988). Teacher isolation and the new reform. Journal of
Curriculum and Supervision, 4, 17-29.

Forgaty, R. (1989). From training to transfer: The role of creativity in the adult
learner. Unpublished doctoral dissertation, Loyola University of
Chicago.

Fullan, M. (1982). The meaning of educational change. New York: Teacher's
College Press.

Fullan, M. (1992). Visions that blind. Educational Leadership, 49(5), 19-20.

Fullan, M., & Miles, M. (1992). Getting reform right: What works and what
doesn't. Phi Delta Kappan, 73(10), 744-752.

Fullan, M., & Pomfret, A. (1977). Research on implementation and
instruction implementation. Review of Educational Research, 47(2),
355-397.

Fullan, M., & Stiegelbauer, S. (1991). The new meaning of educational
change. New York: Teachers College Press.

Gottfried, S. S. (1988). A case study of the alignment of textbook-centered vs
multiple reference biology classrooms with the biology education
desired state (Doctoral dissertation, The University of Connecticut,
1988). Dissertation Abstracts International, 50-02A, 0405.

Gross, N., Chiacquinta, J. B., & Bernstein, M. (1971). Implementing
organizational innovations. New York: Basic Book.

Hall, G. E. (1992). The local educational change process and policy
implementation. Journal of Research in Science Teaching, 29(8),
877- 904.

Hall, G. E., George, A. A., & Rutherford, W. A. (1986). Measuring stages of
concerns about the innovation: A manual for use of the SoC



75

questionnaire. Austin, TX: Southwest educational Development
Laboratory.

Hall, G. E., & Hord, S. M. (1987). Change in schools. Albany: State University
of New York Press.

Hall, G.E., & Loucks, S. F. (1977). A developmental model for determining
whether the treatment is actually implemented. American Educational
Research Journal, 14(3), 263-276.

Hall, G. E., & bucks, S. F. (1978). Teacher concerns as a basis for facilitating
and personalizing staff development. Austin: Research and
Development Center for Teacher education, University of Texas.

Hall, G. E. , Loucks, S. F., Rutherford, W. L., & Newlove, B. W. (1975). Levels
of use of the innovation: A framework for analyzing innovation
adoption. Journal of Teacher Education, 26(1), 52-56.

Hall, G. E., & Rutherford, W. R. (1976). Concerns of teachers about
implementing team teaching. Educational Leadership, 34(3), 226-233.

Hall, G. E., Wallace, R. C., & Dossett, W. A. (1973). A developmental
conceptualization of the adoption process within educational
institutions. Austin, TX: The University of Texas Research and
Development Center for Teacher Education.

Harm, N. C., & Yager, R. E. (1981). What research says to the science teacher
(Vol.3). Washington, DC: National Science Teachers Association.

Heck, S., Stiegelbauer, S. M., Hall, G. E., & Loucks, S. F. (1981). Measuring
innovation configurations: Procedures and applications. (R & D
Report No. 3108). Austin: The University of Texas.

Hope, W. C. (1995). Microcomputer technology: Its impact on teachers in an
elementary school (Doctoral Dissertation, Florida State University,
1995). Dissertation Abstracts International, 56-03A, 0779.

Hord, S. , Rutherford, W. L., Huling-Austin, L., & Hall, G. E. (1987). Taking
charge of change. Alexandria, VA: Association for Supervision and
Curriculum Development.

Huberman, A. M. (1992). Critical introduction. In M. Fullan, (Ed.), Successful
school improvement: The implementation perspective (pp. 1-20).
Buckingham: Open University Press.



76

Huberman, A. M., & Miles, M. B. (1986). Rethinking the quest for school
improvement: Some findings from the DESSI study. In A. Lieberman
(Ed.), Rethinking school improvement (pp. 61-81). New York:
Teacher's College Press.

Hunkins, F. P., & Ornstein, A. C. (1989). Curriculum innovation and
implementation. Education and Urban Society, 22(1), 105-114.

Ingvarson, L., & Mackenzie, D. (1988). Factors affecting the impact of
inservices courses for teachers: Implications for Policy. Teaching and
Teacher Education 4(2), 139-155.

James, R. K. (1991). The concerns of secondary science teachers about required
amounts of laboratory instruction. School Science and Mathematics, 91,
73-76.

James, R. K., & Francq, E. (1988). Assessing the implementation of a science
program. School Science and Mathematics, 88(4), 149-159.

James, R. K., & Hall, G. (1981). A study of the concerns of science teachers
regarding an implementation of ISCS. Journal of Research in Science
Teaching, 18(6), 479-487.

James, R. K., & Hord, S. M. (1988). Implementing elementary science
programs. School Science and Mathematics, 88(4), 315-334.

Jensen, K. (1989). A study of state mandated educational change: Unpublished
doctoral dissertation, Loyola University of Chicago.

Joyce, B. R., & Showers, B. (1980). Improving inservice training: The
message of research. Educational Leadership, 37(3), 379-385.

Khan, B. H. (1995). Obstacles encountered during stages of educational change
process. Educational Technology, 32(2), 43-46.

Lambdin, D. V., & Preston, R. V. (1995). Caricatures in innovation: Teacher
adaptation to an investigation-oriented middle school mathematics
curriculum. journal of Teacher Education 46(2), 130-140.

Lampert, M. (1990). When the problem is not the problem and the solution is
not the answer: Mathematical knowing and teaching. American
Educational Research journal, 27(1), 29-63.

Levin, H. M. (1987). Accelerated school for disadvantaged students.
Educational Leadership, 45, 19-21.



77

Lortie, D. C. (1975). Schoolteacher: A sociological study. Chicago: University
of Chicago Press.

Loucks, S. F. (1983). The Concerns-based adoption model (CBAM) (Series
Paper Number 2). Chapel Hill: North Carolina University, Technical
Assistance Development System.

Loucks, S. F., & Lieberman, A. (1983). Curriculum implementation. In R. S.
Brandt, & N. S. Olson (Eds.), ASDC 1983 Yearbook: Fundamental
Curriculum Decisions. Alexandria, VA: Association for Supervision
and Curriculum Development.

Loucks, S. F., & Me lle, M. (1980). Implementation of a district-wide science
curriculum. Paper presented at the American Educational Research
Association meeting, Boston, MA.

Loucks, S. F., New love, B. W., & Hall, G. E. (1976). Measuring levels of use of
the innovation: A manual for trainers, interviewers, and raters.
Austin, TX: The University of Texas Research and Development
Center for Teacher Education.

Loucks, S. F., & Pratt, H. (1979). A concerns-based approach to curriculum
change. Educational Leadership, 37, 212-215.

Melle, M., & Pratt, H. (1981). Documenting program adoption in a district-
wide implementation effort: The three-year evolution from
evaluation to an instrumental improvement plan. Paper presented at
the American Educational Research Association meeting, Los
Angeles, CA.

Ministere de 1' Education Nationale, (1990). Actes generaux de l' education.
Porto-Novo: CNPMS.

Munger, L. K. (1991). Analysis of the effect of a professional development
paradigm on the implementation of cooperative learning (Doctoral
dissertation, Iowa State University, 1991). Dissertation Abstracts
International, 51-11A, 3584.

Naumann-Etienne, M. (1974). Bringing about open education: Strategies for
innovation. Unpublished doctoral dissertation, University of
Michigan.

Obanya, P. (1995). Cases studies of curriculum innovations in Western Africa.
International Review of Education 41(5), 315-336.



78

Ogunniyi, M. B. (1986). Two decades of science education in Africa. Science
Education 70(2), 111-122.

Pelland, R., & Huling-Austin, L. (1985). Installing new reading programs: A
business education application of stages of concern to mediate staff
development efforts. Paper presented at the American Educational
Research Association meeting, Chicago, IL.

Pratt, H., Melle, M., Mertzof, J., & Loucks, S. (1980). The design and
utilization of a concerns-based staff development program for
implementing a revised science curriculum. Paper presented at the
American Educational Research Association meeting, Los Angeles,
CA.

Pratt, H., Winter, S., & George, A. (1980). The effects of a concerns-based
implementation plan on the achievement of elementary science
students. Paper presented at the American Educational Research
Association meeting, Boston, MA.

Roberts, J. L., & Roberts, R. (1986). Differentiating inservice through teacher
concerns about education for the gifted. Gifted Child Quaterly, 30,
107-109.

Sawin, R. J. (1989). A study of the concerns of teachers, the degree of
implementation and the interventions used in regard to the Texas
State Board of Education rules for curriculum in elementary science.
(Doctoral Dissertation, Texas A&M University, 1989). Dissertation
Abstracts International, 50-06A, 1550.

Scott, F. B. (1994). Integrating curriculum implementation and staff
development. The Clearing House 67(3), 157-160.

Sevilla, J., & Marsh, D. D. (1992). Inquiry-oriented science programs: New
perspectives on the implementation process. Paper presented at the
annual meeting of the American Educational Research Association,
San Francisco, CA.

Shoemaker, B. J. E. (1993). An evaluation study of the implementation of an
integrated curriculum model in selected elementary schools in Eugene,
Oregon (Doctoral dissertation, University of Oregon, 1993). Dissertation
Abstracts International 54-10A, 3673.

Shroyer, M. G. (1988). Community organization, professional and procedural
factors that influence rural science teachers as leaders of district
improvement project (Doctoral dissertation, Kansas State University,
1988). Dissertation Abstracts International 48-08A, 1973.



79

Singham, J. K. (1989). An investigation of the science process skills in the
intended and implemented science program of Singapore (Doctoral
dissertation, University of Liverpool, United Kingdom, 1989).
Dissertation Abstracts International, 49-11A, 3321.

Skowron, J. E. (1993). Case study of the implementation of the Illinois goal
assessment program in a suburban elementary school (Doctoral
dissertation, Northern Illinois University, 1993). Dissertation Abstracts
International, 54-08A, 2836.

Smith, E. L., & Anderson, C. W. (1984). Plants as producers: A case study of
elementary science teaching. Journal of Research in Science Teaching,
21 685-698.

Stein, M. K., & Wang, M. C. (1988). Teacher development and school
improvement: The process of teacher change. Teaching and Teacher
Education, 4(2), 171-187.

Tambara, L. Y. (1994). Elementary teachers' concerns and needs with respect to
the degree of support and facilitation when implementing a hands-on
science program (Doctoral dissertation, University of Southern
California, 1994). Dissertation Abstracts International, 56-03A, 0791.

Thompson, A. G. (1984). The relationship of teachers' conceptions of
mathematics and mathematics teaching to instructional practice.
Educational Studies in Mathematics, 15, 105-127.

Todd, N. I., (1993). Faculty concerns as gateways to teacher competency with
computer technologies. (ERIC Document Reproduction Service No ED
362 209).

Tumposky, N. R. (1987). Staff development and curriculum implementation.
The Educational Forum, 51(2), 185-194.

Wang, M. C., & Gennary, P. (1983). Analysis of the design, implementation
and effects of a data-based staff development program. Teacher
Education and Special Education, 6, 211-226.

Waugh, R. F., & Punch, K. F. (1987). Teacher receptivity to system wide
change in the implementation stage. Review of Educational Research,
57(3), 237-254.

Wineburg, M. S. (1995). The process of peer coaching in the implementation
of cooperative learning structures. Paper presented at the annual
meeting of the American Educational Research Association, San
Francisco, CA.



80

APPENDICES



81

APPENDIX A

Stages of Concern Questionnaire

The purpose of this questionnaire is to determine what people who are using or thinking
about using various programs are concerned about at various times during the innovation
adoption process. The items were developed from typical responses of school and college
teachers who ranged from no knowledge at all about various programs to many years in using
them. Therefore, a good part of the items on this questionnaire may appear to be of little
relevance or irrelevant to you at this time. For the completely irrelevant items, please circle
"0" on the scale. Other items will represent those concerns you do have, in varying degrees of
intensity, and should be marked higher on the scale.

For example:

This statementis very true of me at this time 0 1 2 3 4 5 60
0 5This statement is somewhat true of me now 0 1 2 3

This statement is not at all true of me at this time 0 0 2 3 4 5

This statement seems irrelevant to ire 0 1 2 3 4 5

6 7

6 7

6 7

Please respond to the items in terms of your present concerns, or how you feel about your

involvement or potential involvement with the new science curriculum intitled "Champ de
formation: Education scientifique et technologique" We do not hold to any definition of this
innovation, so please think of it in terms of your own perception of what it involves. Since this
questionnaire is used for a variety of innovations, the name "Champ de formation: Education
scientifique et technologique" never appears. However, phrases such as " the innovation,"
"this approach," and the "new system" all refer to the "Champ de formation: Education
scientifique and technologique". Remember to respond to each items in terms of your present
concerns about your involvement or potential involvement with the new science curriculum.

Thank you for taking your time to complete this task.
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0 1 2 3 4 5 6 7

Irrelevant Not true of me now Somewhat true of me now Very true of me now

1. I amconcerned about student's attitudes toward 0 1 2 3 4 5 6 7

this innovation.

2. I now know of some other approaches that might 0 1 2 3 4 5 6 7

work better.

3. I don't even know what the innovation is. 0 1 2 3 4 5 6 7

4. I amconcerned about not having enough time 0 1 2 3 4 5 6 7

to organize myself each day.

5. I would like to know to help other faculty in 0 1 2 3 4 5 6 7

their use of the innovation.

6. I have a very limited knowledge about the 0 1 2 3 4 5 6 7

innovation.

7. I would like to know the effect of reorganization 0 1 2 3 4 5 6 7

on my professional status.

8. I amconcerned about conflict between my interests 0 1 2 3 4 5 6 7

and myresponsibilities.

9. I amconcerned about revising my use of the 0 1 2 3 4 5 6 7

innovation.

10. I would like to develop working relationships 0 1 2 3 4 5 6 7

with both our faculty and outside faculty using
this innovation.

11. I amconcerned about how this innovation affects 0 1 2 3 4 5 6 7
students.

12. I am not concerned about this innovation. 0 1 2 3 4 5 6 7

13. I would like to know who will make the decisions 0 1 2 3 4 5 6 7

in the new system.

14. I would like to discuss the possibility of using 0 1 2 3 4 5 6 7

the innovation.



0 1 2 3 4 5 6 7

Irrelevant Not true of me now Somewhat true of me now Very true of me now

15. I would like to know what resources are available
if we decide to adopt this innovation.

16. I amconcerned about my inability to manageall the
innovations requires.

17. I would like to know how my teaching or
administration is supposed to change.

18. I would like to familiarize other departments or
persons with the progress of this new approach.

19. I amconcerned about evaluating my impact on students.

20. I would like to revise the innovation's instructional
approach.

21. I am completely occupied with other things.

22. I would like to modify our use of the innovation based
on the experiences of our students.

23. Although I don't know about this innovation,
I am concerned about things in the area.

24. I would like to excite my students about their part
in this approach.

25. I amconcerned about timespent working with non
academic problems related to this innovation.

26. I would like to know what the use of the innovation
will require in the immediatefuture.

27. I would like to coordinate my efforts with others to
maximize the innovation's effects.

28. I would like to have more information on time and
energy commitmentsrequired by this innovation.

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7
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0 1 2 3 4 5 6 7

Irrelevant Not true of me now Somewhat true of me now Very true of me now

29. I would like to know what other faculty are doing in
this area.

30. At this time, I am not interested in learning about
this innovation.

31 I would like to determinehow to supplement,
enhance, or replace the innovation.

32. I would like to use feedback from students to
change the program.

33. I would like to know how myrole will change
when I amusing the innovation.

34. Coordination of tasks and people is taking too
muchof my time.

35. I would like to know how this innovation is
better than what we have now.

84

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

Note. From "Measuring stages, of concerns about the innovation: A manual for use of
the SoC questionnaire" by Hall, G. E., George, A. A., & Rutherford, W. A., 1986,
Austin, TX: Southwest Educational Development Laboratory, 1986.



85

APPENDIX B

Demographic Page

PLEASE COMPLE IE THE FOLLOWING:

1. Schools District Province

2. Female Male

3. Age: 20-29 30-39 40-49 50-59

4. Grade level taught:

5. Total year teaching:

6. Degree earned:
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APPENDIX C

Levels of Use Interview

0 -II/ III -IV Are you currently using "Education Scientifique et
Technologique (EST)"? If yes, turn page. If no, continue.

NO

Have you ever used it in the past? If so, when? Why did you
stop? If yes, go to PAST USERS (Below). If, no continue.

0/I-II Have you made the decision to use EST in the future?

I-II If so, when will you begin use?

Knowledge Can you describe EST for me as you see it?

Acquiring information Are you currently looking for any information about EST?
What kind? For what purposes?

Knowledge What do you see as the strengths and weaknesses of EST
in your situation?

Assessing At this point of time, what kinds of questions are you asking
about EST? Gives examples if necessary.

Sharing Do you ever talk with others about EST? What do you share?

Planning What are you planning with respect to EST? Can you tell me
about any preparation or plans you have been making for the
use of EST?

Final question Can you summarize for me where you see yourself right now in
relation to the use of EST?

PAST USERS

1. Can you describe for me how you organized your use of EST? What problems you found, what

its effects appeared to be on students?

2. When you assess EST at this point in time, what do you see as the strengths and weaknesses?

( Return to other non use questions).



Open-ended

Assessing/ Knowledge

Acquiring information

LoU V

Sharing

Assessing

III/IVA/IVB

Planning/Status Reporting

III/ V/ VI
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YES

Please describe for me how you use "Education Scientifique et
Technologique (EST)".

What do you see as the strengths and weaknesses of EST
in your situation?

Are you currently looking for any information about EST?
What kind? For what purposes?

Do you work with others in your use of EST? Do you meet
on a regular basis? Have you made any changes in your use
of EST based on this coordination?

If yes, go to LoU Probes (below).

Do you ever talk with others about EST? What do you tell
them?

Are you doing any evaluation either formally and
informally, that would affect your use of EST? Have you
received any feedback from students that would affect the
way you are using EST? What have you done with the
information you got?

Have you made any changes recently in how you use EST?
What? Why? How recently? Are you considering making
any changes?

As you look ahead to later this year, what plans do you
have in relation to your use of EST?

Are you considering or planning to make major
modifications or replace EST at this time?

LoU V Probes

1. Please describe for me how you work together. (What things do you share with each other?)

2. What do you see as the effects of this collaboration?

3. Are you looking for any particular kind of information in relation to this collaboration?

4. Do you talk with others about your collaboration? If so, what do you share with them?

5. Have you done any formal or informal evaluation of how your collaboration is working?

6. What plans do you have for this effort in the future?



APPENDIX D

Innovation Configuration Questions

1. Instructional materials

Initial question: What materials do you use to plan your science lesson?

Probes: Do you use ?

2. Teaching methodology

Initial question

Probes:

Describe for me how you use the guide to conduct your science

lesson.

Do you follow all the guidelines? What guidelines do you

follow the most? the least? Why?

3. Teacher role during learning activities

Initial question

Probes

4. Student grouping

Initial question:

Probes:

88

Could you describe for me the role you take in your classroom?

If facilitator, (or guide)what does this role mean to you?

Do you take this role most of the time? If not, could you describe

the circumstances under which you change the role?

How do you group your students?

On what basis? Do your group change? How often?

5. Evaluation frequency

Initial question: How often do you evaluate your students?

Probes Do you evaluate ?
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6. Use of evaluation results

Initial question: Could you describe for me how you handle evaluation results?

Probes: How do you provide remedial assistance to students? Is this

assistance always available to each student who needs help? If

not, on what basis do you provide this assistance?
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APPENDIX E

Consent Letter

Adjoke Eliane Kouton
Department of Science and Math Education
Corvallis, Oregon 97330
USA
March 19%

Dear teacher:
I am a student at Oregon State University in the U.S.A. I am conducting a study about the
status of the implementation of third and fourth grade new science curricula in Benin. The
purpose of the study is to collect data about your concerns and the degree to which you are
implementing the curriculum components. You are asked to give us your own perceptions about

the curriculum based on your own experience. The enclosed questionnaire and a brief personal

interview are the major instruments for collecting this information. Your participation in the
study is voluntary. Only a small sample of teachers will receive the questionnaire, so your
participation is vital to the success of the study .

We assure you that your individual responses to both the questionnaire and the interview will
be kept confidential. The questionnaire will be given a code number so that you cannot be
identified by name. The same code number will be used for information recorded during the
interview. The results will be reported in a way that all responses will be anonymous. Your
questionnaire will be maintained in locked files and only the researcher will have access to it.

If you choose to participate in this study, your completed questionnaire will be collected by the
national supervisory team who will visit your school.

Thank you for your help. We appreciate your cooperation in helping to provide more

appropriate recommendation for the implementation of the new curriculum.

Sincerely yours,

Adjoke Eliane Kouton

Margaret Niess,

Major Professor in Charge of Research
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APPENDIX F

Raw Score-Percentile Conversion Chart for Stages of Concern Questionnaire

Five item
Raw Scale Stage Stage

Percentiles for
Stage Stage Stage Stage Stage

Score Total 0 1 2 3 4 5 6
0 10 5 5 2 1 1 1
1 23 12 12 5 1 2 2
2 29 16 14 7 1 3 3
3 37 19 17 9 2 3 5
4 46 23 21 11 2 4 6
5 53 27 25 15 3 5 9
6 60 30 28 18 3 7 11
7 66 34 31 23 4 9 14
8 72 37 35 27 5 10 17
9 77 40 39 30 5 12 20

10 81 43 41 34 7 14 22
11 84 45 45 39 8 16 26
12 86 48 48 43 9 19 30
13 89 51 52 47 11 22 34
14 91 54 55 52 13 25 38
15 93 57 57 56 16 28 42
16 94 60 59 60 19 31 47
17 95 63 63 65 21 36 52
18 96 66 67 69 24 40 57
19 97 69 70 73 27 44 60
20 98 72 72 77 30 48 65
21 98 75 76 80 33 52 69
22 99 80 78 83 38 55 73
23 99 84 80 85 43 59 77
24 99 88 83 88 48 64 81
25 99 90 85 90 54 68 84
26 99 91 87 92 59 72 87
27 99 93 89 94 63 76 90
28 99 95 91 95 66 80 92
29 99 96 92 97 71 84 94
30 99 97 94 97 76 88 96
31 99 98 95 98 82 91 97
32 99 99 96 98 86 93 98
33 99 99 96 99 90 95 99
34 99 99 97 99 92 97 99
35 99 99 99 99 96 98 99

Note. From " Measuring stages of concerns about the innovation: A manual for use of
the SoC questionnaire" by Hall, G.E., George, A. A., & Rutherford, W. A., 1986, Austin,
TX: Southwest Educational Development Laboratory.
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APPENDIX H

Teachers' Percentile Scores

Subject tt Awareness Information Personal Management Consequence Refocusing
1 86 84 85 90 33 52
2 53 75 72 73 30 60
3 95 84 89 65 19 47
4 93 84 91 69 59 26
5 91 99 96 69 59 30
6 66 63 85 65 54 17
7 46 97 95 88 54 84
8 66 96 99 52 66 26
9 66 27 31 95 66 38
10 66 34 45 2 66 69
11 46 66 92 60 43 14
12 84 57 48 77 21 17
13 66 34 39 52 63 6

14 66 99 87 90 76 81

15 77 98 99 97 96 94
16 66 96 80 56 71 65
17 72 75 96 85 43 69
18 86 84 91 80 71 90
19 95 63 85 99 71 84
20 46 98 76 60 63 26
21 37 97 78 65 33 38
22 72 88 91 98 59 52
23 60 72 85 47 66 81
24 66 88 80 47 59 73
25 46 84 72 60 33 38
26 91 96 85 99 71 65
27 23 90 87 52 38 69
28 53 88 96 47 66 30
29 86 98 95 83 48 60
30 93 90 85 98 43 57
31 60 97 96 95 76 47
32 60 88 57 30 71 9
33 66 30 39 60 66 30
34 66 54 87 47 66 34
35 84 88 67 95 71 92
36 53 96 87 94 54 77
37 84 97 80 77 54 69
38 66 91 78 77 43 60
39 60 99 85 94 71 81
40 72 98 96 95 90 92
41 77 90 96 98 54 77
42 81 72 80 34 66 9

43 37 88 94 80 86 69
44 66 95 85 98 33 84
45 10 95 97 65 86 52
46 86 99 96 97 86 81
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Subject # Awareness Information Personal Management Consequence Refocusing
47 60 80 76 80 66 52
48 53 90 76 98 54 73
49 46 99 99 56 54 26
50 53 97 91 34 54 38
51 72 99 94 47 63 69
52 84 98 97 90 63 65
53 66 91 96 60 59 38




