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TEACHERS' STAGES OF CONCERN ABOUT A SCHOOL-WIDE EDUCATIONAL REFORM 

by 

Norbert Ogbonna Aneke 

Committee Chair: Curtis R. Finch 

Vocational and Technical Education 

(ABSTRACT) 

This study sought to verify the stages of concern theory according to Hall, Wallace, 

and Dossette (1973), using a school-wide educational reform. Furthermore, changes in 

teachers' concern profiles as a function of education levels, teaching areas, hours of reform- 

related training, and adoption-proneness were studied. In particular, teachers' concern 

profiles about implementing the High Schools That Work (HSTW) reform in Virginia were 

studied. 

One thousand two hundred and seven teachers in 19 sites implementing the HSTW 

reform in Virginia participated in the study. Of the purposive sample of 1207 teachers to 

whom study questionnaires were forwarded by mail, 674 responded and returned their 

questionnaires. The questionnaire consisted of three sections: the Stages of Concern 

section (Hall, Wallace, & Dossette, 1973), the Adoption-proneness section (Oscarson, 

1977), and the demographic information section. Data were analyzed, using descriptive 

statistics and multivariate analysis of variance procedures (a = .05). 

Results revealed that teachers with no HSTW reform experience (N = 131) had 

highest concern at the personal stage, followed by teachers in their first year of experience 

(N = 207), and teachers in their second year of experience (N = 230). Teachers in their 

third year of experience (N = 70) revealed the least concern at the personal stage. There



was significant change in teachers’ concern associated with amount of experience F(21, 

1880) = 12.32, p= .00 (p <.05). Teachers with more experience had peak concerns at the 

consequences and collaboration stages while teachers with less experience had peak 

concern at the personal stage. Results agreed with the theory which states that as 

experience in reform use increases, concern moves from informational and personal stages 

to consequences and collaboration stages. 

Change in teachers’ concern as a function of education level was significant F(28, 

2502) = 2.09, p= .001 (p < .05). Teachers with doctoral degrees, followed by those with 

30 credit hours above the master's degree, revealed more collaboration concern than 

teachers with associate, bachelor’s, and master's degrees. Concern change due to teaching 

area was not significant F(7, 630) = 1.81, p = .08 (p > .05). The concern profiles of 

vocational and academic teachers were parallel and coincident, but not level. Teachers’ 

concern change as a function of hours of related training was significant F(14, 1256) = 

12.12, p = .00 (p< .05). Teachers with no reform-related training had peak concern at the 

personal stage while those with more than 15 hours of training had peak concerns at the 

collaboration and consequences stages. Teachers who had 15 hours or less of training had 

lower personal concern than those who had no training, but higher than those who had 

more than 15 hours of training. Teachers’ concern as a function of adoption-proneness was 

significant F(7, 630) = 14.53, p= .00 (p < .05). While all the teachers revealed similar 

informational, personal, and management concerns, teachers who were more adoption- 

prone had more intense concem at the consequences and collaboration stages.
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TEACHERS' STAGES OF CONCERN ABOUT A SCHOOL-WIDE EDUCATIONAL REFORM 

Chapter One 

Introduction 

Background of the Study 

Concerns organization members have about innovation, reform, or change relate to 

the influence of interaction between individual members and the organizational 

environment (Lewis & Seibold, 1993). According to Lewis and Seibold (1993), rules and 

resources that organization members use to sustain their organization affect their concern 

and how they perceive innovation, reform, or change. These organizational environments 

influence the perceptions, feelings, and concern of users about reform and innovation 

(Lewis & Seibold, 1993). Specialization, administrative intensity, and implementation 

activities, as well as work units and divisions, influence the adoption process. Variation in 

users’ characteristics such as education, experience, age, and expertise contribute to 

variation in their innovation perceptions and concerns. In addition, users' characteristics 

and perceptions ultimately relate to their involvement in innovation use. 

Innovation users' interactions with an organization's internal and external 

environments affect their perceptions (Lewis and Seibold, 1993). Perceptions that users 

have about an innovation, in turn, can influence their concerns about implementation. 

Furthermore, their personal characteristics can influence the concerns they have about 

innovation implementation. Irrespective of whether users' concerns are caused by the 

environment or users’ personal characteristics, these concerns appear in stages. According 

to Hall, Wallace, & Dossett (1973), concerns that users or intended users have about an



innovation or reform appear in patterns. The patterns of users' concerns are identified in 

stages and intensity according to the "Stages of Concern Theory". This theory considers 

the persons using an educational innovation in terms of their concerns about the 

innovation. 

The Stages of Concern Theory (SoC) describes "the feelings, perspectives, and 

attitudes of individuals as they consider, approach, and implement use of an innovation" 

(Hall, 1979, p. 204). It is based on the hypothesis that individuals placed in a new 

situation requiring interaction with others are initially guided by personal concern and the 

demands that new situations make upon them. As personal concern becomes resolved, 

individuals shift to concern about the nature of the task and concern about quality of task 

performance. Ultimately, as concern about each stage becomes satisfied, concern shifts to 

the next higher stage until concern about impact the innovation has on others is reached. 

Stages of Concern about an innovation move developmentally and progressively 

from self-oriented concerns, to task-oriented concerns, and ultimately to impact-oriented 

concerns. According to Hall (1979, p. 204), for a non-user or beginning user of an 

innovation, concerns about what the innovation is and what it means for users (stages 1, 2, 

and 3) are intense. As implementation takes place, management (stage 4) concerns 

increase, while informational and personal concerns begin to decrease. As experience in 

the use of the innovation increases, gradual increase in intensity of impact (stages 4, 5, and 

6) concerns is gained. The seven stages of concern that progress from awareness, through 

informational, personal, management, consequences, collaboration, to refocusing are 

identifiable in educational innovations (See Figure 1) (Hall, Wallace, & Dossett, 1973, p.



36; Rogers & Mahler, 1994, p. 16). The SoC Theory is based on the assumption that it is 

difficult to manipulate a person's concern and expect an innovation to be implemented 

efficiently and effectively (Hall, 1979; Rogers, 1992). 

  

0 Awareness: little or no concern about or involvement 

with the innovation is indicated. 

1. Informational: A general awareness of the innovation 
and interest in learning more about the innovation. 

2. Personal: Individual indicates uncertainty about the 
demands of the innovation and his/her role with the 

innovation. 

3. Management: Attention focuses on the processes and 

tasks of using the innovation and the best use of 
resources. 

4, Consequences: Attention focuses on the impact of the 
innovation on students in their immediate sphere of 
influence. 

5. Collaboration: The focus is on coordination and 

cooperation with others regarding the use of the 

innovation. 

6. Re-focusing: The focus is on exploration of more 

universal benefits from the innovation, including the 
possibilities of major changes. 
  

Figure 1. Stages of Concern about change and innovation. 

Several of the studies discussed in chapter two have identified stages of concern 

profiles of teachers and others working in educational institutions (Rogers, 1992; Rogers 

& Mahler, 1994; Kimpston, 1987; Kimpston & Anderson, 1988; Long, 1994). Some of



these concerns are also related to what Oscarson (1977) called personal perceptions 

towards the actual adoption of an idea, concept, or practice (adoption proneness) of 

these teachers. Considered in relation to a school-wide educational reform, identification 

of teachers’ stages of concern can assist in the selection of intervention approaches that 

facilitate reform implementation. 

Identifying teachers whose characteristics condition them to be more prone to 

adopt educational innovations has the potential to provide useful information about 

educational reform and the innovation adoption process. Furthermore, identifying the 

concerns teachers have about an innovation can facilitate its use even more. Imposing 

innovation use without considering users' concerns can result in psychological stress 

among the innovation users (Sink, Morris, & Johnston, 1995, p. 10, Chapter 4). Such 

psychological stress compromises decision making ability, inhibits clear-self perception, 

and builds a resistant, closed attitude toward the reform or innovation process. Stressful 

conditions caused by the concerns teachers may have about a reform must be dealt with 

before the process can proceed efficiently and effectively. 

This study focused directly on validating the Stages of Concern Theory, using a 

school-wide education reform. The Stages of Concern Theory proposes that concerns of 

innovation or reform users appear in overlapping categories. These categories of concerns 

appear in logical progression as users gain experience and skill in using the reform and 

innovation (Hall, George & Rutherford, 1977, p. 13). Concerns of users, in effect, vary 

according to their knowledge and experience with the reform. It is appropriate to validate



the SoC theory, using a school-wide educational reform and innovation that has exposed 

users to varying duration and levels of experience. 

School-wide educational reform is characterized by certain factors which appear to 

distinguish it from other educational reforms, according to Murphy (1992) . A school- 

wide reform is designed to: 

1. involve all school personnel in the reform process, 

2. focus on both the reform process, and reform outcomes, 

3. involve educators within the entire school in professional development activities 

that focus on achieving the reform outcomes, and 

4, include all educators in designing and implementing active strategies to achieve 

the reform outcomes. 

School-wide reform is analogous to what Murphy (1992) referred to as wave two reform. 

As contrasted with earlier wave one reforms that emphasized keeping school restructuring 

to a minimum and seeking a quick fix, Murphy indicated that wave two reform employs 

change "to capitalize on the energy and creativity of individuals at the school level" (p. 6). 

Wave two reform recognizes that significant education reform demands the involvement 

of all key players: teachers, principals, superintendents, state officials, parents, students, 

and others. 

Educational Reform and Innovation 

In some respects, education reform and innovation became necessary because of 

political and industrial leaders' concerns that school graduates lacked mathematics,



science, and communications competencies needed in the workplace (National 

Commission on Excellence, 1983). This concern is a consequence of continuous 

technological development and the resulting upward-shift in job skills requirements 

(Bailey, 1990). As the proportion of high skill jobs grow and low skill jobs decline, skill 

requirements shift up even when there are no changes in the job content (Bailey, 1990, 

p.7). Those “students isolated from the real world in low-level academic courses and 

narrow-based vocational courses find it difficult to leap from high school to meaningful 

employment and additional education" (Bottoms, 1993, p. 4). 

As a consequence of technological changes, additional and more complex skills 

and knowledge are required to perform successfully in the workplace. Future workers 

will, therefore, need skills and knowledge that should enable them to adapt to changing 

technology and associated job skills. Educational leaders have responded to these 

concerns by undertaking various educational reforms and innovations. These educational 

reforms and innovations, to some degree, evolved from a philosophical base. 

Since the era of Dewey's social equality, and Snedden and Prosser's social 

efficiency (Wirth, 1972), education reform has been a focus of ideological debate. Both 

schools of thought saw the need for education reform but for different purposes. Dewey 

and his followers felt that education should facilitate realization of the country's 

democratic promises and warned against narrow utilitarianism in education, which 

promotes "pseudo-reforms of utilitarian trade training" (Wirth, 1972, p. 173). Education 

reform may eventually lead to economic benefits, but should not compromise individual 

liberty.



Snedden and Prosser, on the other hand, saw education as the means of meeting 

social efficiency and life adjustment needs. To them, training in trades and businesses was 

a legitimate obligation of public education. Differentiated programs should be created to 

match the capacities of children's different classifications. Separate education should then 

provide separate preparation to different children on the basis of these classifications. 

Since this ideological dialogue took place between Dewey and Prosser and 

Snedden, leaders in politics, education, and industry have continued to respond to social 

efficiency and equality through various educational programs and opportunities. As the 

concerns these leaders had about knowledge, skills, and technological society change, 

education reform and innovation processes continue today. For instance, leaders 

responded to the industrial revolution by incorporating the practices and habits of industry 

into the educational system (Baker, Boser, & Householder, 1992). Furthermore, the 

Smith-Hughes Act (Wirth, 1972), the more recent Perkins I Legislation (American 

Vocational Association, 1990, p. 66), and the School-to-Work Transition Act (Hoerner & 

Wehrley, 1994) were efforts by educators and political leaders to respond to workplace 

skill requirements. The Southern Regional Education Board (SREB) has been responding 

to these skill and knowledge needs through various reform activities (Bottoms, 1993). 

In 1987, the SREB created a region-wide schools reform titled "High Schools That 

Work" (HSTW) (Bottoms, 1995). The reform was established in response to the skills 

and knowledge needed by students to prepare them for participation in the nation's high 

technology workplace. The reform also aims at improving students! capacity for 

continuous learning as technology changes. As a school-wide reform, HSTW focuses on



changing school structure from the departmentalized management of instruction to an 

integrated arrangement. The boundaries between subjects and programs are being 

eliminated and cooperation and collaboration among all teachers are increasingly being 

encouraged. 

The HSTW reform currently being implemented in the Commonwealth of Virginia 

aims, in part, at creating integrated academic and vocational curriculum and eliminating 

the general education track (Jorgensen, 1995). Integration of vocational and academic 

subjects may be defined as "the organization of the best curricular and pedagogical 

practices of academic and vocational education into a single ‘integrated' experience" 

(Bodilly, Ramsey, Stasz, & Eden, 1992, p.4). Teachers of science, mathematics, English 

and communications, social studies, and vocational subjects work together in developing 

and implementing the HSTW through integrated academic and vocational studies. 

The High Schools That Work reform requires interaction and collaboration among 

teachers who teach in a variety of areas. Successful implementation of this reform also 

requires teachers to work together and to support the processes. To enhance 

implementation, interventions such as "staff development workshops, materials, and time 

to work together" are provided to teachers (Jorgensen, 1995, p.2). However, successful 

implementation of educational reform may depend on relating interventions to teachers’ 

stages of concern about the reform (Hall, Wallace, & Dossett, 1973). Consequently, the 

stages of concern that teachers have about the integration of vocational and academic 

subjects are important factors in the implementation of the HSTW reform.



While the HSTW reform was established in 1987 by the Southern Regional 

Education Board (Bottoms, 1995), implementation in the Commonwealth of Virginia 

began at various periods since then. Some high schools began implementation in 1987, 

while others began using the reform in 1995. Several high schocls joined the reform 

process between 1987 and 1995. Asa result of joining the reform movement at different 

years, high school teachers using the HSTW reform have different levels of skills and 

experiences relating to the reform. Users' different experience levels facilitated verification 

of the Stages of Concern Theory (Hall, George & Rutherford, 1977). The HSTW reform 

is, therefore, appropriate for verifying the SoC Theory because it is a school-wide reform, 

and teachers using the reform have varying levels of experience. 

Statement of the Problem 

The Stages of Concern Theory (Hall, Wallace, & Dossett, 1973) describes the 

developmental progression of teachers' concerns as they gain experience in the use of an 

educational reform. This theory has been studied among teachers using teaming, 

instructional modules, and those implementing technology education (Hall, George & 

Rutherford, 1977; Hall & Rutherford, 1976). The concern profiles have also been studied 

among teachers using educational computing and multi-media technology in their 

classsrooms (Maney, 1994; Wedman & Heller, 1984). However, the SoC theory had not 

been studied among teachers having varied experience in the use of a school-wide 

education (HSTW) reform in the Commonwealth of Virginia. In addition, whether 

teachers’ stages of concern profiles varied according to some characteristics of teachers



using a school-wide education reform was not clear. Among all the teacher 

characteristics (variables) indicated in the literature, the present study included education 

level, teaching area, months of reform-related experience, hours of reform-related 

training, and adoption-proneness. These variables revealed consistent relationships to 

teachers’ stages of concern. 

When this theory was verified, the concern of teachers using a school-wide 

educational (HSTW) reform was better understood. Consequently, teachers' concern 

profiles as they use a school-wide educational reform could be altered because appropriate 

interventions can then be applied. Appropriate intervention can, ultimately, result in 

effective use of resources and in reducing some reform concern-related difficulties among 

teachers implementing school-wide education reforms. 

One of these difficulties, according to Schmidt, Finch, Faulkner, Isom, Magee, and 

Fox, (1992, p.15), is the lack of communication among teachers of vocational and 

academic subjects in secondary institutions prior to the reform process. Lack of 

communication may result from the total separation between academic and vocational 

education in today's high schools (Rosenstock, 1991, p. 435). Yet, integration of 

vocational and academic studies is an important HSTW reform process. The problem is 

that educational reform may not be effective and efficient if teachers’ concern profiles are 

not known. Countering the factors that can delay effective implementation of educational 

reform depends largely on addressing teachers’ concerns about the reform (Hall, Wallace 

& Dossett, 1973). 

10



The Purpose of the Study 

The purpose of this study was to validate the Stages of Concern Theory 

according to Hall, Wallace, and Dossett (1973). This required the study of the change in 

teachers’ stages of concern as a function of their experience levels in using a school-wide 

education reform. The concern profiles of teachers grouped according to teaching areas, 

education level, reform related training, and adoption proneness as they implement a 

school-wide reform or innovation were also studied. 

Research Questions 

Several questions were generated to guide the study: 

1, Do stages of concern according to Hall, Wallace, and Dossett (1973) vary 

among teachers as a funtion of levels of experience in the use of a school-wide 

education (HSTW) reform? 

2. Do the concern profiles of teachers change when teachers are grouped 

according to teaching area, education level, hours of HSTW quality workshops 

attended, and adoption proneness as they implemented the HSTW reform? 

Assumption. 

The fundamental assumption in the study was that HSTW reform training 

provided to teachers using the reform was of uniform quality. 

11



Delimitations. 

This research only studied the stages of concern of users, using the self-response 

SoCQ. The ethnographic study method (observing and interviewing users) employed in 

the SoCQ development was not used. Therefore, results and interpretation were treated 

as hypotheses to be confirmed by the respondents. This study, therefore, focused on 

users' self-reported concerns about their involvement in the HSTW reform based on 

selected characteristics. Data were not subjected to correlational or factor analyses. The 

study result would be generalizable only to teachers in high schools where the HSTW 

reform was being implemented and who participated in the study. 

Definition of Terms 

To facilitate understanding of the terms used in this study, the following are 

definitions of terms as used in this research: 

Innovation. Any process or product that is new to the user (Hall, 1979). 

Innovation "can range from teaching/ learning strategies, to scheduling arrangements and 

individualized instructional system" (Finch & McGough, 1991, p. 181), and to the 

integration of academic and vocational subjects. Innovation is the creative process of 

changing products and processes in response to strengths, weaknesses, threats, 

opportunities, challenges, and prevailing competition (Sink and Tuttle, 1989). 

Concern. Represents descriptions of the various motivations perceptions, 

attitudes, and feelings experienced by persons in relation to an educational innovation 

(Hall, 1979). 

12



Concern Intensity. Refers to depth of concern on each stage represented by 

teachers’ score on the concern questionnaire, and having a possible maximum intensity of 

35 and a minimum of 0 on the y axis of the concern continuum. 

Concern peak. The highest concern intensity represented at a point for each 

teacher group. 

Stages of Concern. Levels of "concern" expressed by persons in relation to an 

educational innovation. These levels include 0-awareness, 1-informational, 2-personal, 3- 

management, 4-consequences, 5-collaboration, and 6-refocusing (Rogers and Mahler, 

1994). 

Intervention. An action taken or event applied to facilitate the use of an 

innovation (Bennis, 1993, p. 134). 

Change. The view of the SoC theory is that change is a process of altering the 

state of condition or product, and not a one time event. Change is a developmental 

process in the use of an innovation (Hall, Wallace, & Dossett, 1973). 

Reform. The act of retaining most or all characteristics of an existing state while 

changing the positions or functions of the characteristics with the aim of achieving better 

results through improved processes (Andrew & Grubb, 1995). 

Implementation. According to Dennison and Echternacht (1993), 

implementation is all of the events, actions, and decisons involved in putting a reform, 

innovation, or change to use. Implementers are responsible for applying the intervention. 

13



Subject. A composite unit of knowledge organized for purposes of teaching and 

learning within an educational institution. Some examples of subjects include 

mathematics, English, the sciences, electrical-electronics, and social studies. 

Summary 

Teachers’ perceptions and concerns about educational reform are influenced by the 

school environment and their personal characteristics. According to the Stages of 

Concern Theory (Hall, George & Rutherford, 1977), concerns appear in categories and 

intensity. Such concerns can be reduced by studying the concern profiles of teachers using 

an education reform and by applying appropriate intervention. The profiles of teachers 

were studied according to different teacher characteristics. 

It was appropriate to use the HSTW reform in verifying SoC theory because 

teachers using the reform cover a wide range of experience levels. The reform is school- 

wide, and has been in use between 1987 and 1995 in the Commonwealth of Virginia. The 

SoC theory is based on the developmental conceptualization of reform adoption process, 

according to users’ skill and experience with the reform. Verifying the theory, using 

teachers’ experience levels facilitated understanding of teachers’ concern profiles. Several 

studies related to teachers’ stages of concern about educational reform, and professional 

and personal characteristics associated with the concerns will be discussed in chapter two. 
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Chapter Two 

Literature Review 

Introduction 

Many professional opinions and studies address the implementation of educational 

reforms and types of reforms. Studies have been conducted showing stages of concern 

profiles of teachers implementing educational reforms. A synthesis of these studies and 

opinions is presented in this chapter. 

The Educational Resource Information Center (ERIC), VTLS, and Dissertation 

Abstracts International data-bases were searched to identify literature relating to 

educational reforms and teachers’ stages of concern about educational reforms. 

Dissertations, journal articles, studies published by various statutory research bodies, and 

textbooks were located and reviewed. 

In this literature review presentation, the conceptual frameworks of the Stages of 

Concern Theory are synthesized with a view to identifying variables that relate to this 

study. Research reports and professional discussions about education innovations and 

reforms are synthesized. The SREB High Schools That Work (HSTW) reform being 

implemented in secondary institutions in the Commonwealth of Virginia is also described. 

15



Conceptual Framework 

Organization members often develop concerns about the use of reforms and 

innovations. These concerns are seen as appearing in stages and being of differential 

intensity as the reform and innovation use continues. The influence of organizational 

environment on reform and innovation users' concerns will be overviewed. How the 

concerns of reform and innovation users grow out of the influence of organizational 

environments is outlined. Then, the Stages of Concern (SoC) Theory by Hall, Wallace 

and Dossett (1973) is reviewed. Finally, the seven stages within the SoC theory is 

discussed. 

Innovations and reforms take place within dynamic systems of an organization 

(Lewis & Seibold, 1993). New technologies first alter tasks and skills, and these 

changes, in turn, create opportunities and pressures for modifying the organization 

structure (Barley, 1990). Structures are the rules and resources that organization 

members use to create and sustain the systems. The structures are produced and 

reproduced through members’ use of rules and resources. Structures exist within the 

organizational systems maintained by members' interaction processes. Thus, “It is the 

users’ involvement- their interaction and emergent understandings and symbolic 

representations - that serve as the crucible within which innovation takes place (Lewis & 

Seibold, 1993, p. 326). 

Innovation related information sources may widen or change as users participate 

in innovation activities. Participation will also initially modify tasks, skills, and other 

roles. Learning new methods of work, or using new models and concepts, are likely to 

16



be resisted if they are perceived to be threatening to the established models and concepts 

(Glaser, Abelson, & Garrison, 1983). Furthermore, variation in users’ characteristics 

(education, experience, age, expertise) can influence variation in users’ innovation 

perception. Users' perception will ultimately be related to their involvement in 

implementation (Lewis & Seibold, 1993; Glasser, Abelson, & Garrison, 1983). 

Users of reforms and innovations are considered part of the whole organization 

system. As reform and innovation are considered, these users develop some concerns. 

These concerns are influenced by personal and organizational characteristics, hence 

innovation users’ concerns vary. The concerns are identified as appearing in stages and 

intensity among reform users according to the Stages of Concern Theory (Hall, Wallace, 

& Dossett, 1973). 

Stages of Concern Theory 

The SoC theory is based on the developmental conceptualization of adoption 

process within an educational institution (Hall, Wallace, & Dossett, 1973). The theory 

states that: 

"When an individual encounters a new situation that requires interaction with others, 

his behavior is initially governed by concerns about himself and the demands that the 

situation makes on him. As these self-concerns become resolved, the individual moves 

to concerns about the nature of the task and on the task performance. Ultimately, the 

individual becomes concerned about the impact he is making upon others and strives 

to optimize his efforts for others" (Hall, Wallace, & Dossett, 1973, p.6). 
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The theory presupposes that users of an innovation are egocentric at first. Users 

ask more questions about what the innovation entails and how it will affect them. When 

information about the above questions is obtained, then further questions are asked about 

tasks related to the innovation. After the personal and task concerns are resolved, users 

then become concerned about the innovation's impact on students and other teachers. As 

innovation implementers gain information and become more trained and educated about an 

innovation, their concerns move higher on the concern continuurn. On the basis of the 

above theory, effective implementation of innovations is facilitated by identifying the seven 

stages of concern (awareness, informational, personal, management, consequences, 

collaboration, and refocusing) and applying appropriate intervention (Hall, 1979). 

Awareness Concerns (Stage-0). 

The awareness concerns indicate lack of knowledge, information, and implications 

of the innovation for the non-user or beginning user (Hall, 1979). However, intense 

awareness concems may indicate that the user is so knowledgeable about the innovation 

that much of his or her time and effort are on other more important activities. The 

interpretation of this stage of concerns rests more on knowledge of the innovation users' 

personal and professional characteristics. Only then would the change agent be able to 

make decisions on correct intervention. 
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�I�n�f�o�r�m�a�t�i�o�n� �C�o�n�c�e�r�n�s� �(�S�t�a�g�e�-�1�)�.� 

�A�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �s�t�a�g�e� �o�f� �c�o�n�c�e�r�n�,� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r� �i�s� �a�w�a�r�e� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n� 

�a�n�d� �h�a�s� �b�e�c�o�m�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �l�e�a�r�n�i�n�g� �m�o�r�e� �a�b�o�u�t� �i�t�.� �A�n� �i�n�t�e�n�s�e� �i�n�f�o�r�m�a�t�i�o�n� �s�t�a�g�e� �o�f� 

�c�o�n�c�e�r�n� �i�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� �i�n�t�e�r�e�s�t� �i�n� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �o�r� �r�e�a�d�i�n�e�s�s� �t�o� 

�i�m�p�l�e�m�e�n�t� �i�t�.� �I�t� �i�s� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� �r�e�a�d�i�n�e�s�s� �t�o� �l�e�a�r�n� �m�o�r�e� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �t�h�e� 

�m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �i�n�d�i�c�a�t�i�o�n� �o�f� �t�h�e� �t�r�a�i�n�i�n�g� �t�y�p�e� �a�n�d� �n�e�e�d�.� �A�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l� �(�1�9�7�9�)� �a�n�d� 

�H�a�l�l� �a�n�d� �R�u�t�h�e�r�f�o�r�d� �(�1�9�7�6�)� �p�r�e�s�e�n�t�i�n�g� �g�e�n�e�r�a�l� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n�,� 

�e�x�p�l�a�i�n�i�n�g� �t�h�e� �s�i�m�i�l�a�r�i�t�i�e�s� �w�i�t�h� �c�u�r�r�e�n�t� �p�r�a�c�t�i�c�e�s�,� �a�n�d� �o�u�t�l�i�n�i�n�g� �e�x�p�e�c�t�a�t�i�o�n�s� �i�n� �u�s�i�n�g� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n� �a�r�e� �a�p�p�r�o�p�r�i�a�t�e� �i�n�t�e�r�v�e�n�t�i�o�n� �t�o� �f�a�c�i�l�i�t�a�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� 

�p�r�o�v�i�d�i�n�g� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �e�n�t�h�u�s�i�a�s�t�i�c� �u�s�e�r�s� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �t�o� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�e�a�c�h�e�r�s� 

�h�a�v�i�n�g� �i�n�t�e�n�s�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�c�e�r�n� �w�i�l�l� �f�a�c�i�l�i�t�a�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e�s�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� 

�t�e�a�c�h�e�r�s� �c�a�n� �h�e�l�p� �t�h�o�s�e� �h�a�v�i�n�g� �i�n�t�e�n�s�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�c�e�r�n� �i�n� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�r�o�c�e�s�s�.� 

�P� �n�a�l� �C�o�n�c�e�r�n�s� �(�S�t�a�g�e�-�2� 

�P�e�r�s�o�n�s� �w�h�o� �s�h�o�w� �a�n� �i�n�t�e�n�s�e� �s�t�a�g�e� �2� �c�o�n�c�e�r�n� �r�e�g�a�r�d� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�s� �a� �t�h�r�e�a�t� �t�o� 

�t�h�e�m�.� �A� �h�i�g�h� �c�o�n�c�e�r�n� �a�t� �t�h�i�s� �s�t�a�g�e� �m�a�y� �h�a�v�e� �r�e�s�u�l�t�e�d� �f�r�o�m� �s�c�h�o�c�l� �e�n�v�i�r�o�n�m�e�n�t� �o�r� 

�p�e�r�s�o�n�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �(�H�a�l�l�,� �1�9�7�9�)�.� �I�t� �m�a�y� �a�l�s�o� �b�e� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� �s�e�l�f� �d�o�u�b�t�s� �i�n� �r�e�l�a�t�i�o�n� 

�t�o� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� �C�o�n�c�e�r�n� �a�t� �t�h�i�s� �s�t�a�g�e� �i�s� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �p�o�t�e�n�t�i�a�l� �c�o�n�f�l�i�c�t�s� �a�n� 

�i�n�n�o�v�a�t�i�o�n� �m�a�y� �h�a�v�e� �w�i�t�h� �t�h�e� �e�x�i�s�t�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e�.� �I�t� �s�t�e�m�s� �f�r�o�m� �w�h�a�t� �M�a�r�s�h� 

�a�n�d� �J�o�r�d�a�n�-�M�a�r�s�h� �(�1�9�8�6�)� �c�a�l�l�e�d� �a�b�s�e�n�c�e� �o�f�  ��a�w�a�r�e�n�e�s�s� �o�f� �t�h�e� �r�i�s�k�s� �i�n�v�o�l�v�e�d�"� �i�n� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n� �(�p�.� �4�3�)�.� �T�h�i�s� �s�t�a�g�e� �i�s� �v�e�r�y� �s�e�n�s�i�t�i�v�e� �a�n�d� �r�e�q�u�i�r�e�s� �c�a�u�t�i�o�n� �a�n�d� �t�a�c�t� �o�n� �t�h�e� �p�a�r�t� �o�f� 

�t�h�e� �c�h�a�n�g�e� �a�g�e�n�t� �w�h�i�l�e� �w�o�r�k�i�n�g� �w�i�t�h� �t�h�e� �u�s�e�r�s� �h�a�v�i�n�g� �t�h�i�s� �c�o�n�c�e�r�n�.� 
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�H�a�n�d�l�i�n�g� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �r�e�q�u�i�r�e�s� �i�n�i�t�i�a�l�l�y� �p�r�o�v�i�d�i�n�g� �p�e�r�s�o�n�a�l� �s�u�p�p�o�r�t� �a�n�d� �n�o�t� 

�p�u�s�h�i�n�g� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �I�t� �r�e�q�u�i�r�e�s� �c�l�a�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n�'�s� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �c�u�r�r�e�n�t� 

�p�r�a�c�t�i�c�e� �a�n�d� �s�t�r�e�s�s�i�n�g� �p�e�r�s�o�n�a�l� �r�e�l�e�v�a�n�c�e� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �m�a�y� �h�a�v�e�.� �T�h�e�r�e� �i�s� �t�h�e� �n�e�e�d� �t�o� 

�"�l�e�g�i�t�i�m�i�z�e� �t�h�e� �e�x�p�r�e�s�s�i�o�n� �o�f� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s�"� �t�o� �i�n�c�r�e�a�s�e� �s�u�p�p�o�r�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� 

�t�h�e� �r�e�f�o�r�m� �a�s� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�r�e� �a�p�p�l�i�e�d� �t�o� �r�e�s�o�l�v�e� �s�u�c�h� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �(�p�.�2�0�6�)�.� 

�M�a�n�a�g�e�m�e�n�t� �C�o�n�c�e�r�n�s� �(�S�t�a�g�e�-�3�)�.� 

�T�e�a�c�h�e�r�s� �h�a�v�i�n�g� �s�t�a�g�e� �3� �c�o�n�c�e�r�n�s� �h�a�v�e� �b�e�g�u�n� �t�o� �u�s�e� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �a�r�e� �h�a�v�i�n�g� 

�p�r�o�b�l�e�m�s� �w�i�t�h� �m�a�n�a�g�e�m�e�n�t�.� �T�h�e� �h�i�g�h� �m�a�n�a�g�e�m�e�n�t� �c�o�n�c�e�r�n�s� �r�e�s�u�l�t� �f�r�o�m� �c�o�n�c�e�r�n�s� �a�b�o�u�t� 

�r�e�s�o�u�r�c�e� �a�p�p�l�i�c�a�t�i�o�n�,� �t�i�m�e� �o�f� �u�s�e�,� �a�n�d� �s�o�m�e�t�i�m�e�s� �t�e�c�h�n�i�q�u�e�s� �o�f� �u�s�e�.� �T�h�e� �u�s�e�r� �m�a�y� �n�o�t� �b�e� 

�e�x�p�e�r�i�e�n�c�e�d� �e�n�o�u�g�h� �t�o� �u�s�e� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �m�a�y� �n�o�t� �a�p�p�r�o�p�r�i�a�t�e�l�y� �c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� 

�f�o�r� �e�f�f�e�c�t�i�v�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�H�a�l�l� �(�1�9�7�9�)� �s�u�g�g�e�s�t�e�d� �s�o�m�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �a�d�d�r�e�s�s� �m�a�n�a�g�e�m�e�n�t� �c�o�n�c�e�r�n�s� �t�h�a�t� 

�t�e�a�c�h�e�r�s� �m�a�y� �h�a�v�e�.� �T�h�e� �c�o�n�c�e�r�n�s� �s�h�o�u�l�d� �b�e� �a�c�k�n�o�w�l�e�d�g�e�d� �a�n�d� �a�n�s�w�e�r�s� �t�o� �s�p�e�c�i�f�i�c� 

�q�u�e�s�t�i�o�n�s� �p�r�o�v�i�d�e�d�.� �W�a�y�s� �o�f� �c�o�o�r�d�i�n�a�t�i�n�g� �r�e�f�o�r�m� �f�u�n�c�t�i�o�n�s� �w�i�t�h� �o�t�h�e�r� �t�e�a�c�h�i�n�g� �f�u�n�c�t�i�o�n�s� 

�s�h�o�u�l�d� �b�e� �e�x�p�l�a�i�n�e�d� �i�n� �o�r�d�e�r� �t�o� �p�r�e�v�e�n�t� �t�h�e� �r�e�f�o�r�m� �f�r�o�m� �b�e�i�n�g� �s�e�e�n� �a�s� �a�n� �a�d�d�e�d� 

�r�e�s�p�o�n�s�i�b�i�l�i�t�y�.� �A� �m�o�d�e�l� �f�o�r� �e�f�f�e�c�t�i�v�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �s�u�c�c�e�s�s�f�u�l� 

�a�n�d� �u�n�s�u�c�c�e�s�s�f�u�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�h�o�u�l�d� �b�e� �s�h�a�r�e�d� �w�i�t�h� �t�e�a�c�h�e�r�s�.� �I�n� �o�r�d�e�r� �t�o� �e�n�h�a�n�c�e� 

�i�n�f�o�r�m�a�t�i�o�n� �s�h�a�r�i�n�g� �d�u�r�i�n�g� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �t�h�e� �e�n�t�h�u�s�i�a�s�t�i�c� �i�m�p�l�e�m�e�n�t�e�r�s� �s�h�o�u�l�d� �b�e� 

�i�d�e�n�t�i�f�i�e�d� �a�n�d� �p�a�i�r�e�d� �w�i�t�h� �t�h�o�s�e� �w�h�o� �a�r�e� �n�o�t� �a�s� �e�n�t�h�u�s�i�a�s�t�i�c�.� 
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�C�o�n�s�e�q�u�e�n�c�e� �C�o�n�c�e�r�n�s� �(�S�t�a�g�e�-�4�)�.� 

�T�e�a�c�h�e�r�s� �a�t� �t�h�e� �s�t�a�g�e� �4� �c�o�n�c�e�r�n� �l�e�v�e�l� �a�r�e� �t�h�i�n�k�i�n�g� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n�'�s� �i�m�p�a�c�t� �o�n� 

�s�t�u�d�e�n�t�s� �a�n�d� �h�o�w� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �c�a�n� �b�e� �u�s�e�d� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t� �i�m�p�a�c�t� �(�H�a�l�l�,� �1�9�7�9�)�.� 

�T�h�e�y� �a�r�e� �c�o�n�c�e�r�n�e�d� �a�b�o�u�t� �h�o�w� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �c�h�a�n�g�e� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �f�o�r� �t�h�e� �b�e�n�e�f�i�t� �o�f� �t�h�e� 

�s�t�u�d�e�n�t�s�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�v�e� �t�h�i�s� �s�t�a�g�e� �o�f� �c�o�n�c�e�r�n� �a�r�e� �u�s�u�a�l�l�y� �i�d�e�n�t�i�f�i�e�d� �a�s� �a�d�o�p�t�i�o�n�-� 

�p�r�o�n�e�,� �a�n�d� �a�r�e� �r�e�a�d�i�l�y� �p�r�e�p�a�r�e�d� �t�o� �w�o�r�k� �w�i�t�h� �t�h�e� �c�h�a�n�g�e� �a�g�e�n�t� �t�c� �i�m�p�l�e�m�e�n�t� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n�.� �L�i�t�t�l�e� �a�s�s�i�s�t�a�n�c�e� �f�r�o�m� �t�h�e� �c�h�a�n�g�e� �a�g�e�n�t�,� �i�n� �t�e�r�m�s� �o�f� �w�r�i�t�t�e�n� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� 

�i�n�t�e�r�e�s�t�i�n�g� �t�o�p�i�c�s� �r�e�l�a�t�i�n�g� �t�o� �t�h�e� �r�e�f�o�r�m�,� �s�e�n�d�i�n�g� �t�e�a�c�h�e�r�s� �t�o� �w�o�r�k�s�h�o�p�s�,� �a�n�d� 

�a�c�k�n�o�w�l�e�d�g�i�n�g� �t�h�e� �t�e�a�c�h�e�r�s�'� �p�o�t�e�n�t�i�a�l�s� �w�i�l�l� �f�a�c�i�l�i�t�a�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�C�o�l�l�a�b�o�r�a�t�i�o�n� �C�o�n�c�e�r�n�s� �(�S�t�a�g�e�-�5�)�.� 

�R�e�f�o�r�m� �a�g�e�n�t�s �� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �t�h�a�t� �t�e�a�c�h�e�r�s� �m�a�y� �h�a�v�e� 

�a�b�o�u�t� �i�n�n�o�v�a�t�i�o�n� �u�s�e� �i�s� �i�m�p�o�r�t�a�n�t�,� �e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �t�h�e� �c�o�n�c�e�p�t� �o�f� �c�o�l�l�a�b�o�r�a�t�i�o�n� �i�s� 

�a�c�c�e�p�t�e�d� �(�H�a�l�l�,� �1�9�7�9�)�.� �T�h�i�s� �s�t�a�g�e� �i�s� �c�r�u�c�i�a�l� �t�o� �t�h�e� �w�h�o�l�e� �c�o�n�c�e�p�t� �o�f� �i�n�t�e�g�r�a�t�i�o�n� �o�f� 

�a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �s�u�b�j�e�c�t�s� �i�n� �s�c�h�o�o�l�s�.� �T�e�a�c�h�e�r�s� �i�n�v�o�l�v�e�d� �i�n� �i�n�t�e�g�r�a�t�i�o�n� �p�r�o�c�e�s�s� 

�r�e�q�u�i�r�e� �c�o�o�p�e�r�a�t�i�o�n� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �s�o�m�e� �m�a�y� �h�a�v�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�i�s� �s�t�a�g�e�.� 

�C�o�n�c�e�r�n�s� �a�t� �t�h�i�s� �s�t�a�g�e� �r�e�l�a�t�e� �t�o� �f�r�u�s�t�r�a�t�i�o�n�s� �e�x�p�r�e�s�s�e�d� �b�y� �t�e�a�c�h�e�r�s� �f�o�r� �n�o�t� �k�n�o�w�i�n�g� �w�h�a�t� 

�o�t�h�e�r� �t�e�a�c�h�e�r�s� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�r�e� �d�o�i�n�g� �i�n� �t�h�e�i�r� �s�u�b�j�e�c�t�s�,� �e�s�p�e�c�i�a�l�l�y� �t�h�o�s�e� �w�i�t�h� 

�w�h�o�m� �t�h�e�y� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �c�o�l�l�a�b�o�r�a�t�e�.� �T�h�e� �c�o�n�c�e�r�n�s� �m�a�y� �b�e� �d�i�f�f�u�s�e�d� �b�y� �h�a�v�i�n�g� 

�c�o�n�c�e�r�n�e�d� �t�e�a�c�h�e�r�s� �m�e�e�t� �t�o� �e�x�c�h�a�n�g�e� �i�d�e�a�s� �o�n� �h�o�w� �b�e�s�t� �t�o� �w�o�r�k� �t�o�g�e�t�h�e�r�.� �F�u�r�t�h�e�r�m�o�r�e�,� 

�a�d�v�o�c�a�c�y� �a�n�d� �p�r�o�m�o�t�i�o�n� �o�f� �c�o�l�l�a�b�o�r�a�t�i�o�n�-�c�o�n�c�e�r�n�s� �s�h�o�u�l�d� �b�e� �e�n�c�o�u�r�a�g�e�d� �a�m�o�n�g� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� �d�e�p�a�r�t�m�e�n�t� �h�e�a�d�s�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �a�l�l� �t�e�a�c�h�e�r�s� �w�h�o� �e�x�p�r�e�s�s� �t�h�i�s� �c�o�n�c�e�r�n�.� 

�2�1



�R�e�f�o�c�u�s�i�n�g� �C�o�n�c�e�r�n�s� �(�S�t�a�g�e�-�6�)�.� 

�T�e�a�c�h�e�r�s� �a�n�d� �e�d�u�c�a�t�i�o�n� �p�r�o�f�e�s�s�i�o�n�a�l�s� �w�i�t�h� �s�t�a�g�e� �6� �c�o�n�c�e�r�n�s� �a�r�e� �k�n�o�w�l�e�d�g�e�a�b�l�e� 

�a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n�,� �b�u�t� �h�a�v�e� �t�h�e�i�r� �o�w�n� �o�p�i�n�i�o�n� �a�b�o�u�t� �t�h�e� �d�i�r�e�c�t�i�o�n� �t�h�e�y� �t�h�i�n�k� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n� �s�h�o�u�l�d� �b�e� �g�o�i�n�g�.� �T�h�e�y� �m�a�y� �a�l�s�o� �h�a�v�e� �o�t�h�e�r� �a�p�p�r�o�a�c�h�e�s� �t�h�e�y� �t�h�i�n�k� �m�i�g�h�t� �h�a�v�e� 

�m�o�r�e� �i�m�p�a�c�t� �o�n� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �t�h�a�n� �t�h�e� �a�p�p�r�o�a�c�h� �a�d�o�p�t�e�d� �b�y� �t�h�e� �c�h�a�n�g�e� �a�g�e�n�t�.� �I�f� �p�e�r�s�o�n�s� 

�h�a�v�i�n�g� �t�h�i�s� �c�o�n�c�e�r�n�s� �a�r�e� �i�n� �p�o�s�i�t�i�o�n�s� �o�f� �a�u�t�h�o�r�i�t�y�,� �t�h�e�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �m�a�y� �b�e� �d�i�f�f�i�c�u�l�t� �a�s� 

�t�h�e�y� �t�e�n�d� �t�o� �o�p�p�o�s�e� �t�h�e� �n�o�r�m�a�l� �p�r�o�c�e�s�s�e�s�.� �T�e�a�c�h�e�r�s� �h�a�v�i�n�g� �s�t�a�g�e� �6� �c�o�n�c�e�r�n�s� �c�a�n� 

�b�e� �h�e�l�p�e�d� �t�o� �d�i�r�e�c�t� �t�h�e�i�r� �e�n�e�r�g�y� �i�n� �m�o�r�e� �p�r�o�d�u�c�t�i�v�e� �a�r�e�a�s�.� �T�h�e�y� �m�a�y� �b�e� �e�n�c�o�u�r�a�g�e�d� �t�o� 

�"�t�a�k�e� �a�c�t�i�o�n�"� �t�o� �a�d�d�r�e�s�s� �t�h�e�i�r� �c�o�n�c�e�r�n�s�.� 

�A�p�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� �T�h�e�o�r�y� 

�H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� �D�o�s�s�e�t�t� �(�1�9�7�3�)� �b�e�g�a�n� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� 

�t�h�e�o�r�y�,� �u�s�i�n�g� �t�h�e� �C�o�n�c�e�r�n� �B�a�s�e�d� �A�d�o�p�t�i�o�n� �M�o�d�e�l� �(�C�B�A�M�)� �t�o� �a�s�s�i�s�t� �e�d�u�c�a�t�i�o�n� 

�p�r�o�f�e�s�s�i�o�n�a�l�s� �i�n� �t�h�e� �c�h�a�n�g�e� �p�r�o�c�e�s�s�.� �T�h�e� �C�B�A�M� �e�m�p�h�a�s�i�z�e�s� �"�t�r�i�a�l� �u�s�e� �o�f� �a�n� �i�n�n�o�v�a�t�i�o�n�,� 

�i�t�s� �i�n�s�t�a�l�l�a�t�i�o�n�,� �a�n�d� �u�l�t�i�m�a�t�e� �i�n�t�e�g�r�a�t�i�o�n� �i�n�t�o� �n�o�r�m�a�l� �o�p�e�r�a�t�i�v�e� �s�t�r�u�c�t�u�r�e� �o�f� �a�n� �i�n�s�t�i�t�u�t�i�o�n�"� 

�(�p�.�4�)�.� �I�t� �i�s� �b�a�s�e�d� �o�n� �F�u�l�l�e�r�'�s� �(�1�9�6�9�)� �f�i�n�d�i�n�g�s� �o�f� �"�d�e�v�e�l�o�p�m�e�n�t�a�l� �s�e�q�u�e�n�c�e� �i�n� �w�h�i�c�h� 

�p�r�o�s�p�e�c�t�i�v�e� �a�n�d� �i�n�-�s�e�r�v�i�c�e� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �a�p�p�e�a�r� �i�n� �d�e�p�e�n�d�a�b�l�e� �p�a�t�t�e�r�n�s� �o�n� �a� 

�c�o�n�t�i�n�u�u�m�"� �(�p�.�5�)�.� �T�h�e� �p�a�t�t�e�r�n� �i�n�d�i�c�a�t�e�s� �s�e�l�f� �c�o�n�c�e�r�n� �f�i�r�s�t�,� �t�h�e�n� �t�a�s�k� �c�o�n�c�e�r�n�,� �a�n�d� �f�i�n�a�l�l�y�,� 

�c�o�n�c�e�r�n� �a�b�o�u�t� �t�h�e� �s�t�u�d�e�n�t�s�.� �F�u�l�l�e�r� �(�1�9�6�9�)� �c�o�n�s�i�d�e�r�e�d� �t�h�e�s�e� �c�o�n�c�e�r�n�s� �a�s� �p�o�t�e�n�t�i�a�l� �n�e�e�d�s� 

�w�h�i�c�h� �p�r�o�v�i�d�e� �b�o�t�h� �t�h�e� �d�i�a�g�n�o�s�i�s� �o�f� �c�h�a�n�g�e� �i�n�h�i�b�i�t�o�r�s�,� �a�n�d� �t�h�e� �i�n�d�i�c�a�t�i�o�n� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n� �t�o� 

�f�a�c�i�l�i�t�a�t�e� �c�h�a�n�g�e�.� 

�2�2



�T�h�e� �w�o�r�k� �b�y� �H�a�l�l�,� �W�a�l�l�a�c�e� �a�n�d� �D�o�s�s�e�t�t� �(�1�9�7�3�)� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� 

�S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�S�o�C�Q�)�.� �I�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �i�d�e�n�t�i�f�i�a�b�l�e� �S�o�C� �e�x�i�s�t� �a�m�o�n�g� 

�t�e�a�c�h�e�r�s� �a�n�d� �p�r�o�f�e�s�s�o�r�s� �w�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �f�a�c�t�o�r� �a�n�a�l�y�s�i�s� �(�H�a�l�l� �&� 

�R�u�t�h�e�r�f�o�r�d�,� �1�9�7�6�)�.� �T�h�e� �f�a�c�t�o�r�s� �c�o�r�r�e�s�p�o�n�d�e�d� �w�i�t�h� �t�h�e� �p�r�e�v�i�o�u�s�l�y� �d�e�f�i�n�e�d� �s�t�a�g�e�s�,� �w�i�t�h� 

�c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �r�a�n�g�i�n�g� �f�r�o�m� �.�6�7� �t�o� �.�9�6�"� �(�p�.�2�3�0�)�.� �H�a�l�l� �a�n�d� �R�u�t�h�e�r�f�o�r�d� �s�t�u�d�i�e�d� 

�t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�i�n�g� �a�n�d� �p�r�o�f�e�s�s�o�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�o�d�u�l�e�s� �a�n�d� 

�c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s� �a�s� �d�e�f�i�n�e�d� �i�n� �t�h�e� �S�o�C� �T�h�e�o�r�y� �e�x�i�s�t� �f�o�r� �t�e�a�c�h�e�r�s� 

�i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�i�n�g� �a�n�d� �f�o�r� �p�r�o�f�e�s�s�o�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�o�d�u�l�e�s�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �e�a�c�h� �s�t�a�g�e� �c�o�r�r�e�l�a�t�e�d� �m�o�r�e� �w�i�t�h� �a�d�j�a�c�e�n�t� �s�t�a�g�e�s� �t�h�a�n� �w�i�t�h� �m�o�r�e� �d�i�s�t�a�n�t� �o�n�e�s�,� 

�i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�d�o�p�t�i�o�n� �p�r�o�c�e�s�s� �i�s� �d�e�v�e�l�o�p�m�e�n�t�a�l�.� 

�R�o�g�e�r�s� �a�n�d� �M�a�h�l�e�r� �(�1�9�9�4�)� �u�s�e�d� �t�h�e� �S�o�C�Q� �t�o� �a�s�c�e�r�t�a�i�n� �l�e�v�e�l� �o�f� �a�c�c�e�p�t�a�n�c�e� �o�f� 

�t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �i�n� �t�h�e� �f�i�e�l�d�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�e�a�c�h�e�r�s� �s�t�u�d�i�e�d� �(�7�6�%�)� �h�a�d� �i�n�t�e�n�s�e� 

�c�o�n�c�e�r�n� �i�n� �t�h�e� �f�i�r�s�t� �3�-�s�t�a�g�e�s� �(�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l�)�,� �i�n�d�i�c�a�t�i�n�g� �t�h�e�i�r� �n�o�n�-� 

�a�c�c�e�p�t�a�n�c�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� �O�n�l�y� �2�3�%� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �l�a�s�t� �f�o�u�r� �s�t�a�g�e�s� 

�(�m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g�)�,� �i�n�d�i�c�a�t�i�n�g� �a�c�c�e�p�t�a�n�c�e�.� 

�T�h�e� �S�o�C� �t�h�e�o�r�y� �i�s� �r�e�l�a�t�i�v�e�l�y� �n�e�w� �(�H�a�l�l�,� �W�a�l�l�a�c�e�,� �&� �D�o�s�s�e�t�t�,� �1�9�7�3�)�,� �b�u�t� �i�t� �h�a�s� �b�e�e�n� 

�a�p�p�l�i�e�d� �e�x�t�e�n�s�i�v�e�l�y� �i�n� �t�h�e� �s�t�u�d�y� �o�f� �t�e�a�c�h�e�r�s� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�s� �t�h�e�y� �u�s�e� �e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m�s� 

�a�n�d� �i�n�n�o�v�a�t�i�o�n�.� �A�p�a�r�t� �f�r�o�m� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �b�a�s�e� �o�f� �t�h�e� �t�h�e�o�r�y�,� �s�e�v�e�r�a�l� �s�t�u�d�i�e�s� �o�f� �t�e�a�c�h�e�r�s� 

�c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�s� �t�h�e�y� �i�m�p�l�e�m�e�n�t� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� �r�e�v�e�a�l�e�d� �d�i�f�f�e�r�e�n�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� 

�f�o�r� �d�i�f�f�e�r�e�n�t� �t�e�a�c�h�e�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �i�n�c�l�u�d�e� �t�e�a�c�h�e�r�s�'� �a�g�e� �a�n�d� 

�e�d�u�c�a�t�i�o�n�,� �a�n�d� �t�e�a�c�h�e�r�s �� �s�c�h�o�o�l�,� �i�n� �t�e�r�m�s� �o�f� �t�y�p�e� �a�n�d� �l�e�v�e�l�.� �O�t�h�e�r� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �d�e�p�e�n�d�e�d� 

�o�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e�,� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �f�u�n�c�t�i�o�n�.� 
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�T�e�a�c�h�e�r�s �� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �(�p�e�r�s�o�n�a�l� �p�e�r�c�e�p�t�i�o�n�s� �t�o�w�a�r�d�s� �t�h�e� �a�c�t�u�a�l� �a�d�o�p�t�i�o�n� �o�f� �a�n� �i�d�e�a�,� 

�c�o�n�c�e�p�t�,� �o�r� �p�r�a�c�t�i�c�e�)� �i�s� �a�l�s�o� �c�a�p�a�b�l�e� �o�f� �i�n�f�l�u�e�n�c�i�n�g� �t�h�e�i�r� �c�o�n�c�e�r�n� �a�n�d� �p�e�r�c�e�p�t�i�o�n� �a�b�o�u�t� 

�r�e�f�o�r�m� �a�n�d� �i�n�n�o�v�a�t�i�o�n� �u�s�e�.� �T�h�e� �s�t�u�d�i�e�s� �r�e�l�a�t�i�n�g� �t�o� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s� �a�r�e� �r�e�v�i�e�w�e�d� �n�e�x�t�.� 

�A�g�e� �a�n�d� �E�d�u�c�a�t�i�o�n�.� 

�I�n� �t�h�e� �R�o�g�e�r�s� �&� �M�a�h�l�e�r� �(�1�9�9�4�)� �s�t�u�d�y�,� �S�o�C� �w�a�s� �a�n�a�l�y�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�h�e� �d�a�t�a� �r�e�v�e�a�l�e�d� �t�h�a�t� �o�n�l�y� �6�.�3�%� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �o�v�e�r� �t�h�e� �a�g�e� �o�f� �5�0� 

�a�c�c�e�p�t�e�d� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�e�a�c�h�e�r�s� �w�i�t�h� �m�o�r�e� �t�h�a�n� �2�5� �y�e�a�r�s� �o�f� 

�t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �i�n�d�i�c�a�t�e�d� �a�c�c�e�p�t�a�n�c�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� �A�n�a�l�y�s�i�s� �o�f� �t�e�a�c�h�e�r�s �� 

�s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�c�c�o�r�d�i�n�g� �t�o� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s� �s�h�o�w�e�d� �t�h�a�t� �o�n�l�y� �2�4�.�5�%� �t�e�a�c�h�e�r�s� �w�i�t�h� 

�b�a�c�h�e�l�o�r�'�s� �d�e�g�r�e�e� �a�n�d� �2�2�.�2�%� �o�f� �t�h�o�s�e� �w�i�t�h� �m�a�s�t�e�r ��s� �d�e�g�r�e�e� �s�h�o�w�e�d� �a�c�c�e�p�t�a�n�c�e� �o�f� 

�t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� 

�A� �s�t�u�d�y� �b�y� �G�l�a�s�e�r�,� �A�b�e�l�s�o�n�,� �a�n�d� �G�a�r�r�i�s�o�n� �(�1�9�8�3�)� �f�o�c�u�s�i�n�g� �o�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� 

�p�l�a�n�n�e�d� �c�h�a�n�g�e� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s�'� �a�g�e� �w�a�s� �a� �d�e�t�e�r�m�i�n�a�n�t� �o�f� �t�h�e�i�r� �r�e�a�d�i�n�e�s�s� �t�o� �a�d�o�p�t� 

�a�n� �i�n�n�o�v�a�t�i�o�n�.� �L�e�w�i�s� �a�n�d� �S�e�i�b�o�l�d� �(�1�9�9�3�)� �s�t�u�d�i�e�d� �s�t�r�u�c�t�u�r�e�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�c�t�i�v�i�t�i�e�s� 

�w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�e�y� �c�a�l�l�e�d� �"�K�e�l�c�o�"� �a�n�d� �f�o�u�n�d� �t�h�a�t� �i�n�t�e�r�a�c�t�i�o�n�,� �t�r�a�i�n�i�n�g�,� �a�n�d� 

�e�d�u�c�a�t�i�o�n� �e�f�f�e�c�t� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�c�t�i�v�i�t�i�e�s� �(�p�.� �3�4�1�)�.� �V�a�r�i�a�t�i�o�n� �i�n� �m�e�m�b�e�r�s�!� �e�d�u�c�a�t�i�o�n� 

�w�i�l�l� �a�f�f�e�c�t� �v�a�r�i�a�t�i�o�n� �i�n� �t�h�e�i�r� �s�o�c�i�a�l�i�z�a�t�i�o�n� �p�r�o�c�e�s�s� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�T�y�p�e� �a�n�d� �L�e�v�e�l� �o�f� �S�c�h�o�o�l�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �L�e�w�i�s� �a�n�d� �S�e�i�b�o�l�d� �(�1�9�9�3�)�,� �p�o�s�i�t�i�o�n� �i�s� �o�n�e� �o�f� �t�h�e� �d�e�t�e�r�m�i�n�a�n�t�s� �o�f� 

�m�e�m�b�e�r�s �� �r�e�a�d�i�n�e�s�s� �t�o� �u�s�e� �a�n� �i�n�n�o�v�a�t�i�o�n�.� �L�e�v�e�l� �o�f� �i�n�n�o�v�a�t�i�o�n� �u�s�e� �v�a�r�i�e�s� �a�c�c�o�r�d�i�n�g� �t�o� 
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�m�e�m�b�e�r�s �� �l�e�v�e�l� �(�w�h�i�c�h� �d�e�t�e�r�m�i�n�e�s� �t�h�e�i�r� �r�e�l�a�t�i�o�n�s�h�i�p�)� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� 

�a�c�c�e�p�t�a�n�c�e� �o�r� �c�o�n�c�e�r�n� �a�b�o�u�t� �i�n�n�o�v�a�t�i�o�n�s� �v�a�r�y� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �t�y�p�e�s� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n� 

�(�G�l�a�s�e�r�,� �A�b�e�l�s�o�n�,� �a�n�d� �G�a�r�r�i�s�o�n�,� �1�9�8�3�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �T�o�r�n�a�t�z�k�y� �a�n�d� �K�l�e�i�n� �(�1�9�8�2�)�,� 

�p�e�r�c�e�p�t�i�o�n� �a�t�t�r�i�b�u�t�e�s� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n� �m�e�m�b�e�r�s� �i�s� �i�n�f�l�u�e�n�c�e�d� �b�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �b�o�t�h� �t�h�e� 

�p�a�r�t�i�c�u�l�a�r� �s�e�t�t�i�n�g� �a�n�d� �a�l�l� �t�h�e� �m�e�m�b�e�r�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �(�p�.� �2�8�)�.� �R�e�s�e�a�r�c�h� �s�t�u�d�i�e�s� �w�i�t�h�i�n� 

�e�d�u�c�a�t�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �a�s� �r�e�v�i�e�w�e�d� �b�e�l�o�w�,� �s�u�p�p�o�r�t� �L�e�w�i�s� �a�n�d� �S�e�i�b�o�l�d� �(�1�9�9�3�)�,� �a�n�d� 

�G�l�a�s�e�r�,� �A�b�e�l�s�o�n�,� �a�n�d� �G�a�r�r�i�s�o�n�,� �(�1�9�8�3�)�.� 

�H�a�l�l� �a�n�d� �R�u�t�h�e�r�f�o�r�d� �(�1�9�7�6�)� �a�d�m�i�n�i�s�t�e�r�e�d� �t�h�e� �S�o�C�Q� �t�o� �t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� 

�t�e�a�m�i�n�g�,� �a�n�d� �p�r�o�f�e�s�s�o�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�o�d�u�l�e�s�.� �W�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� 

�a�n�a�l�y�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �s�c�h�o�o�l�s�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �i�n� �s�c�h�o�o�l� �A� �h�a�d� �h�i�g�h� �c�o�n�c�e�r�n� �i�n� 

�t�h�e� �f�i�r�s�t� �t�h�r�e�e� �s�t�a�g�e�s�,� �b�u�t� �h�a�d� �m�o�r�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �i�n� �s�t�a�g�e� �1� �(�i�n�f�o�r�m�a�t�i�o�n�a�l�)�.� �T�h�e� �m�o�r�e� 

�i�n�t�e�n�s�e� �s�t�a�g�e� �1� �c�o�n�c�e�r�n� �i�n�d�i�c�a�t�e�d� �t�h�e� �d�e�s�i�r�e� �o�f� �s�c�h�o�o�l� �A� �t�e�a�c�h�e�r�s� �t�o� �l�e�a�r�n� �m�o�r�e� �a�b�o�u�t� 

�t�e�a�m�i�n�g�.� �S�c�h�o�o�l� �B�,� �h�o�w�e�v�e�r�,� �s�h�o�w�e�d� �m�o�r�e� �i�n�t�e�n�s�e� �s�t�a�g�e� �2� �(�p�e�r�s�o�n�a�l�)� �c�o�n�c�e�r�n�.� �T�h�e� 

�s�c�h�o�o�l� �B� �t�e�a�c�h�e�r�s �� �r�e�s�p�o�n�s�e� �t�e�n�d� �t�o� �s�h�o�w� �t�h�a�t� �t�h�e�y� �a�r�e� �n�o�t� �r�e�a�d�y� �f�o�r� �t�e�a�m�i�n�g�,� �b�u�t� 

�p�r�e�f�e�r�r�e�d� �t�o� �m�a�i�n�t�a�i�n� �t�h�e�i�r� �p�r�e�s�e�n�t� �m�e�t�h�o�d�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �m�a�n�y� �t�e�a�c�h�e�r�s� �i�n� �s�c�h�o�o�l� �B� �h�a�d� 

�t�r�a�n�s�f�e�r�r�e�d� �f�r�o�m� �a�n�o�t�h�e�r� �s�c�h�o�o�l� �w�h�e�r�e� �t�e�a�m�i�n�g� �h�a�d� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� 

�t�h�e�i�r� �p�e�a�k� �c�o�n�c�e�r�n� �w�a�s� �i�n� �s�t�a�g�e� �5� �(�c�o�l�l�a�b�o�r�a�t�i�o�n�)�,� �a� �c�o�n�c�e�r�n� �w�h�i�c�h�,� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l� �a�n�d� 

�R�u�t�h�e�r�f�o�r�d� �(�1�9�7�6�)�,� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� �S�c�h�o�o�l� �C� �t�e�a�c�h�e�r�s� 

�h�a�d� �s�t�a�r�t�e�d� �t�e�a�m�i�n�g� �o�n�l�y� �t�w�o� �m�o�n�t�h�s� �b�e�f�o�r�e� �t�h�e� �s�t�u�d�y�,� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l� �a�n�d� �R�u�t�h�e�r�f�o�r�d� 

�(�1�9�7�6�)�,� �a�n�d� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �h�a�v�e� �i�n�t�e�n�s�e� �s�t�a�g�e� �1� �(�a�w�a�r�e�n�e�s�s�)� �c�o�n�c�e�r�n�.� �S�c�h�o�o�l� �D� �t�e�a�c�h�e�r�s� 

�h�a�d� �e�x�p�e�r�i�e�n�c�e�d� �5� �y�e�a�r�s� �o�f� �t�e�a�m�i�n�g� �a�n�d� �w�e�r�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �a�s�  ��v�e�t�e�r�a�n� �t�e�a�m�e�r�s�"� �(�p�.�2�3�2�)�.� 

�S�o�m�e� �o�f� �s�c�h�o�o�l� �D� �t�e�a�c�h�e�r�s� �w�e�r�e� �t�h�i�n�k�i�n�g� �o�f� �h�o�w� �t�o� �c�h�a�n�g�e� �t�h�e� �t�e�a�m�i�n�g� �p�r�o�c�e�s�s�.� 
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�W�h�e�n� �d�a�t�a� �o�n� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �w�e�r�e� �a�n�a�l�y�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�y�p�e�s� �o�f� 

�s�c�h�o�o�l�,� �a�c�c�e�p�t�a�n�c�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �w�a�s� �i�n�d�i�c�a�t�e�d� �b�y� �3�8�.�9�%� �o�f� �t�e�a�c�h�e�r�s� �i�n� �j�u�n�i�o�r� 

�h�i�g�h� �s�c�h�o�o�l�,� �2�4�.�2�%� �o�f� �t�e�a�c�h�e�r�s� �i�n� �s�e�n�i�o�r� �h�i�g�h� �s�c�h�o�o�l�,� �a�n�d� �1�3�.�8�%� �o�f� �t�e�a�c�h�e�r�s� �i�n� �g�r�a�d�e� �7�-�1�2� 

�s�c�h�o�o�l�s� �(�R�o�g�e�r�s� �&� �M�a�h�l�e�r�,� �1�9�9�4�)�.� �I�n� �a�l�l� �t�h�e� �a�b�o�v�e� �c�a�s�e�s�,� �t�h�e� �d�a�t�a� �s�h�o�w�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�e�a�c�h�e�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �w�h�e�n� �s�u�b�j�e�c�t�e�d� �t�o� �C�h�i�-�S�q�u�a�r�e� �s�t�a�t�i�s�t�i�c�a�l� 

�p�r�o�c�e�d�u�r�e�s�.� �W�h�e�n� �d�a�t�a� �f�r�o�m� �s�e�n�i�o�r� �a�n�d� �j�u�n�i�o�r� �h�i�g�h� �s�c�h�o�o�l�s� �w�e�r�e� �c�o�m�p�a�r�e�d�,� �j�u�n�i�o�r� �h�i�g�h� 

�s�c�h�o�o�l� �t�e�a�c�h�e�r�s� �r�e�v�e�a�l�e�d� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �s�t�a�g�e� �2� �(�p�e�r�s�o�n�a�l�)�,� �w�h�i�l�e� �s�e�n�i�o�r� �h�i�g�h� �s�c�h�o�o�l� 

�t�e�a�c�h�e�r�s� �r�e�v�e�a�l�e�d� �i�n�t�e�n�s�e� �s�t�a�g�e� �1� �(�i�n�f�o�r�m�a�t�i�o�n�a�l�)� �c�o�n�c�e�r�n�,� �a�g�a�i�n� �i�n�d�i�c�a�t�i�n�g� �n�o�n�-�a�c�c�e�p�t�a�n�c�e� 

�o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �(�R�o�g�e�r�s�,� �1�9�9�2�)�.� 

�A� �s�t�u�d�y� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �m�i�c�r�o�c�o�m�p�u�t�e�r�s� �i�n� �t�h�e�i�r� �c�l�a�s�s�r�o�o�m� �i�n�d�i�c�a�t�e�d� 

�n�o� �d�i�f�f�e�r�e�n�c�e� �w�h�e�n� �d�a�t�a� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �a�  ��m�e�d�i�a�n� �t�e�s�t�"� �(�C�i�c�c�h�e�l�l�i� �&� �B�a�e�c�h�e�r�,� �1�9�8�9�,� �p�.� 

�4�3�)�.� �H�o�w�e�v�e�r�,� �s�o�m�e� �t�r�e�n�d�s� �w�e�r�e� �o�b�s�e�r�v�e�d� �i�n� �t�h�e� �r�e�s�u�l�t�s�.� �A�m�o�n�g� �t�h�e� �h�i�g�h� �s�c�h�o�o�l� 

�t�e�a�c�h�e�r�s�,� �j�u�n�i�o�r� �h�i�g�h� �s�c�h�o�o�l� �t�e�a�c�h�e�r�s�,� �a�n�d� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� �t�e�a�c�h�e�r�s�,� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�e�l�f� 

�c�o�n�c�e�r�n� �w�e�r�e� �o�b�s�e�r�v�e�d�.� �H�i�g�h� �s�c�h�o�o�l� �t�e�a�c�h�e�r�s� �s�h�o�w�e�d� �g�r�e�a�t�e�r� �a�w�a�r�e�n�e�s�s� �c�o�n�c�e�r�n� �t�h�a�n� �t�h�e� 

�j�u�n�i�o�r� �h�i�g�h� �a�n�d� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� �t�e�a�c�h�e�r�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �e�l�e�m�e�n�t�a�r�y� �a�n�d� �j�u�n�i�o�r� �h�i�g�h� 

�s�c�h�o�o�l� �t�e�a�c�h�e�r�s� �s�h�o�w�e�d� �i�n�t�e�n�s�e� �s�t�a�g�e� �3� �(�m�a�n�a�g�e�m�e�n�t�)� �c�o�n�c�e�r�n�.� 

�W�e�d�m�a�n� �a�n�d� �H�e�l�l�e�r� �(�1�9�8�4�)� �s�t�u�d�i�e�d� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �e�d�u�c�a�t�i�o�n�a�l� 

�c�o�m�p�u�t�i�n�g� �a�n�d� �f�o�u�n�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �f�r�o�m� �d�i�f�f�e�r�e�n�t� �s�c�h�o�o�l�s� �h�a�d� �e�q�u�a�l�l�y� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� 

�t�h�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s�.� �T�h�e� �s�t�u�d�y� �r�e�v�e�a�l�e�d� �d�i�f�f�e�r�e�n�t�i�a�l� �c�o�n�c�e�r�n�s� 

�a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�,� �a� �r�e�s�u�l�t� �w�h�i�c�h� �t�h�e� �r�e�s�e�a�r�c�h�e�r�s� �a�t�t�r�i�b�u�t�e�d� �t�o� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e� 

�p�o�s�s�e�s�s�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� �t�h�o�s�e� �s�c�h�o�o�l�s� �w�i�t�h� �h�i�g�h� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�.� �T�h�e� �o�v�e�r�a�l�l� �r�e�s�u�l�t� 

�c�o�n�f�i�r�m�e�d� �t�h�e� �C�B�A�M� �t�h�e�o�r�y� �o�f� �i�n�n�o�v�a�t�i�o�n� �a�d�o�p�t�i�o�n� �b�e�c�a�u�s�e� �t�e�a�c�h�e�r�s� �w�i�t�h� �n�o� �e�x�p�e�r�i�e�n�c�e� 
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�i�n� �e�d�u�c�a�t�i�o�n�a�l� �c�o�m�p�u�t�i�n�g� �s�h�o�w�e�d� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �f�i�r�s�t� �t�h�r�e�e� �s�t�a�g�e�s�.� �T�h�o�s�e� �w�i�t�h� 

�e�x�p�e�r�i�e�n�c�e� �s�h�o�w�e�d� �h�i�g�h�e�r� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�.� �A� �c�o�m�p�a�r�i�s�o�n� �o�f� �t�w�o� 

�s�c�h�o�o�l�s� �b�y� �R�o�g�e�r�s� �(�1�9�9�2�)� �s�h�o�w�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �f�r�o�m� �b�o�t�h� �s�c�h�o�o�l�s� �h�a�v�e� �i�n�t�e�n�s�e� �s�t�a�g�e� �1� 

�(�i�n�f�o�r�m�a�t�i�o�n�a�l�)� �c�o�n�c�e�r�n�.� �O�n�l�y� �2�5�%� �o�f� �t�e�a�c�h�e�r�s� �i�n� �o�n�e� �s�c�h�o�o�l� �s�h�o�w�e�d� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� 

�m�a�n�a�g�e�m�e�n�t� �o�r� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�,� �w�h�i�c�h�,� �a�c�c�o�r�d�i�n�g� �t�o� �R�o�g�e�r�s� �(�1�9�9�2�)�,� �i�n�d�i�c�a�t�e�d� 

�a�c�c�e�p�t�a�n�c�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� 

�I�m�p�l�e�m�e�n�t�a�t�i�o�n� �E�x�p�e�r�i�e�n�c�e�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �W�i�l�t�o�n� �a�n�d� �P�e�s�s�e�m�i�e�r� �(�1�9�8�1�)�,� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n�n�o�t� �b�e� �e�x�p�e�c�t�e�d� �t�o� 

�a�n�s�w�e�r� �e�v�e�r�y� �q�u�e�s�t�i�o�n� �r�e�l�a�t�i�n�g� �t�o� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �o�r� �n�e�w� �k�n�o�w�l�e�d�g�e�.� �H�o�w�e�v�e�r�,� �a�s� 

�l�e�a�r�n�i�n�g� �r�e�l�a�t�i�n�g� �t�o� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �t�a�k�e�s� �p�l�a�c�e�,� �d�i�s�c�r�i�m�i�n�a�n�t� �a�t�t�r�i�b�u�t�e�s� �a�n�d� �o�b�j�e�c�t�s� �a�r�e� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �"�e�v�o�k�e�d� �s�e�t�"�,� �t�h�e� �n�e�w� �t�e�c�h�n�o�l�o�g�y�,� �t�h�e�r�e�b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �i�n�d�i�v�i�d�u�a�l�'�s� 

�"�p�e�r�c�e�p�t�i�v�e� �m�a�p�"� �(�p�.� �1�6�3�)�.� �A�s� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �g�r�o�w�s�,� �d�i�s�c�r�i�m�i�n�a�t�i�o�n� �i�s� 

�e�x�p�e�c�t�e�d� �t�o� �i�m�p�r�o�v�e�.� �S�t�u�d�i�e�s� �t�h�a�t� �r�e�v�e�a�l� �t�h�a�t� �v�a�r�i�a�t�i�o�n�s� �i�n� �e�d�u�c�a�t�i�o�n�,� �t�r�a�i�n�i�n�g�,� �a�n�d� 

�e�x�p�e�r�i�e�n�c�e� �a�f�f�e�c�t� �v�a�r�i�a�t�i�o�n�s� �i�n� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �i�n�n�o�v�a�t�i�o�n�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �b�e�l�o�w�.� 

�A�n�a�l�y�s�i�s� �o�f� �d�a�t�a� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s �� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�e�a�m�i�n�g� �s�h�o�w�e�d� 

�t�h�a�t� �t�h�e� �m�o�r�e� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �t�e�a�c�h�e�r�s� �h�a�d� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�i�n�g�,� �t�h�e� �l�e�s�s� �i�n�t�e�n�s�e� �t�h�e�i�r� 

�c�o�n�c�e�r�n� �a�b�o�u�t� �t�e�a�m�i�n�g� �(�H�a�l�l� �a�n�d� �R�u�t�h�e�r�f�o�r�d� �(�1�9�7�6�)�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �n�o� �t�e�a�m�i�n�g� 

�e�x�p�e�r�i�e�n�c�e� �h�a�d� �h�i�g�h�e�r� �S�o�C� �a�t� �t�h�e� �s�t�a�g�e�s� �1�,� �2�,� �a�n�d� �3� �(�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� 

�p�e�r�s�o�n�a�l�)�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �i�n�t�e�n�s�i�t�y� �v�a�r�i�a�t�i�o�n� �i�n� �t�h�e� �c�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� 

�t�e�a�m�i�n�g�,� �H�a�l�l� �a�n�d� �R�u�t�h�e�r�f�o�r�d� �(�1�9�7�6�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �"�t�r�a�i�n�i�n�g� �i�n�p�u�t� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� 

�w�i�l�l� �n�o�t� �b�e� �r�e�l�e�v�a�n�t� �u�n�t�i�l� �a�f�t�e�r� �t�w�o� �t�o� �t�h�r�e�e� �c�y�c�l�e�s� �o�f� �u�s�e�"� �(�p�.� �2�3�3�)�.� �O�n�l�y� �t�h�e�n� �c�a�n� 
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�i�n�t�e�r�v�e�n�t�i�o�n� �b�e� �r�e�l�e�v�a�n�t� �t�o� �t�h�e� �m�o�s�t� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n�s�.� �P�e�r�i�o�d�i�c� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �c�o�n�c�e�r�n� 

�a�b�o�u�t� �a�n� �i�n�n�o�v�a�t�i�o�n� �i�s� �a�p�p�r�o�p�r�i�a�t�e� �b�e�c�a�u�s�e� �a�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�r�o�g�r�e�s�s�e�s�,� �u�s�e�r�s �� �c�o�n�c�e�r�n�s� 

�c�h�a�n�g�e� �(�J�a�m�e�s� �&� �H�a�l�l�,� �1�9�8�1�)�.� 

�F�e�n�n�e�l� �(�1�9�9�2�)� �c�o�n�d�u�c�t�e�d� �a� �s�t�u�d�y� �t�h�a�t� �i�n�v�e�s�t�i�g�a�t�e�d� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �t�e�a�c�h�e�r�s �� 

�p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l�-�c�u�l�t�u�r�a�l� �l�i�n�k�a�g�e�s� �i�n� �t�h�e� �s�c�h�o�o�l�s� �a�n�d� �t�h�e�i�r� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �a�b�o�u�t� �i�m�p�l�e�m�e�n�t�i�n�g� �p�r�o�v�i�n�c�i�a�l�l�y� �m�a�n�d�a�t�e�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�h�a�n�g�e�s� �i�n�t�o� �t�h�e�i�r� 

�c�l�a�s�s�r�o�o�m� �t�e�a�c�h�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� �r�e�s�u�l�t� �s�h�o�w�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �i�n� �s�c�h�o�o�l�s� �w�h�e�r�e� �h�i�g�h� 

�d�e�g�r�e�e� �o�f� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �e�x�i�s�t� �a�m�o�n�g� �t�e�a�c�h�e�r�s�,� �w�h�e�r�e� �p�r�i�n�c�i�p�a�l� �e�x�e�r�t� �l�e�s�s� �i�n�f�l�u�e�n�c�e� �o�n� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n�s�,� �w�h�e�r�e� �t�e�a�c�h�e�r�-�p�r�i�n�c�i�p�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n� �a�b�o�u�t� �i�n�s�t�r�u�c�t�i�o�n� �i�s� �l�e�s�s�,� �a�n�d� 

�w�h�e�r�e� �t�h�e�r�e� �i�s� �l�e�s�s� �s�t�a�f�f� �c�o�n�f�l�i�c�t�,� �h�a�v�e� �m�o�r�e� �p�o�s�i�t�i�v�e� �r�e�s�p�o�n�s�e� �t�o�w�a�r�d� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�p�r�o�c�e�s�s� �i�n� �t�h�e�i�r� �s�c�h�o�o�l�s�.� �S�u�c�h� �t�e�a�c�h�e�r�s� �a�l�s�o� �h�a�v�e� �l�o�w�e�r� �r�e�f�o�c�u�s�i�n�g� �c�o�n�c�e�r�n�.� �C�o�l�l�a�b�o�r�a�t�i�o�n� 

�a�n�d� �d�i�s�c�r�e�t�i�o�n� �a�r�e� �b�o�t�h� �p�o�s�i�t�i�v�e� �a�n�d� �n�e�c�e�s�s�a�r�y� �f�a�c�t�o�r�s� �t�o� �t�h�e� �s�u�c�c�e�s�s� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�p�r�o�c�e�s�s�.� 

�A� �s�t�u�d�y� �o�f� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�b�o�u�t� �i�m�p�l�e�m�e�n�t�i�n�g� �b�e�n�c�h�m�a�r�k� �t�e�s�t�i�n�g� 

�r�e�v�e�a�l�e�d� �t�h�a�t� �a�f�t�e�r� �t�w�o� �y�e�a�r�s� �o�f� �i�m�p�l�e�m�e�n�t�i�n�g� �b�e�n�c�h�m�a�r�k� �t�e�s�t�i�n�g�,� �o�n�l�y� �8�%� �o�f� �t�h�e� �t�e�a�c�h�e�r�s� 

�w�e�r�e� �a�t� �t�h�e� �0�,� �1�,� �a�n�d� �2� �(�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l�)� �l�e�v�e�l�s� �o�f� �c�o�n�c�e�r�n�,� �a�n�d� 

�3�2�.�3�%� �w�e�r�e� �a�t� �s�t�a�g�e� �4� �(�c�o�n�s�e�q�u�e�n�c�e�s�)� �c�o�n�c�e�r�n� �(�K�i�m�p�s�t�o�n� �&� �A�n�d�e�r�s�o�n�,� �1�9�8�8�)�.� �S�i�m�i�l�a�r�l�y�,� 

�p�r�i�n�c�i�p�a�l�s� �w�e�r�e� �n�o� �l�o�n�g�e�r� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e�,� �b�u�t� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �l�e�v�e�l�s� �(�p�.� �3�2�8�)�.� �S�u�c�h� �c�h�a�n�g�e�s� �i�n� �i�n�t�e�n�s�i�t�y� �o�f� �c�o�n�c�e�r�n� 

�r�e�s�u�l�t�e�d� �f�r�o�m� �e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �u�s�e� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n�s�.� �C�h�a�n�g�e�s� �i�n� �S�o�C� �i�n�t�e�n�s�i�t�y� �c�a�n� �t�h�u�s� 

�b�e� �i�m�p�r�o�v�e�d� �t�h�r�o�u�g�h� �t�r�a�i�n�i�n�g�.� 
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�T�e�a�c�h�i�n�g� �E�x�p�e�r�i�e�n�c�e�.� 

�M�a�n�e�y� �(�1�9�9�4�)� �c�o�n�d�u�c�t�e�d� �a� �s�t�u�d�y� �w�h�i�c�h� �s�o�u�g�h�t� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �m�u�l�t�i�m�e�d�i�a� 

�t�e�c�h�n�o�l�o�g�y� �w�a�s� �a�d�o�p�t�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� �s�e�l�e�c�t�e�d� �p�u�b�l�i�c� �h�i�g�h� �s�c�h�o�o�l�s�.� �V�a�r�i�a�t�i�o�n� �e�x�i�s�t�i�n�g� 

�b�e�t�w�e�e�n� �a�d�o�p�t�e�r�s� �a�n�d� �n�o�n�a�d�o�p�t�e�r�s� �o�f� �m�e�d�i�a� �t�e�c�h�n�o�l�o�g�y� �r�e�l�a�t�e�d� �t�o� �y�e�a�r�s� �o�f� �t�e�a�c�h�i�n�g� 

�e�x�p�e�r�i�e�n�c�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �s�c�h�o�o�l�s� �t�h�a�t� �a�d�o�p�t�e�d� �m�e�d�i�a� �t�e�c�h�n�o�l�o�g�y� �t�e�n�d�e�d� 

�t�o� �h�a�v�e� �a�d�o�p�t�i�n�g� �p�r�i�n�c�i�p�a�l�s� �t�h�a�n� �s�c�h�o�o�l�s� �t�h�a�t� �d�i�d� �n�o�t�.� �A� �s�t�u�d�y� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �a�b�o�u�t� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �i�n� �N�o�r�t�h� �C�a�r�o�l�i�n�a� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �t�h�e� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�t�a�t�e� �h�a�d� �p�o�s�i�t�i�v�e� �f�e�e�l�i�n�g�s� �a�b�o�u�t� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� 

�(�L�i�n�n�e�l�l�,� �1�9�9�1�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �a�u�t�h�o�r� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�h�o� �c�o�n�s�i�d�e�r�e�d� �t�h�e�m�s�e�l�v�e�s� 

�t�o� �b�e� �"�e�x�p�e�r�i�e�n�c�e�d� �o�r� �i�n�t�e�r�m�e�d�i�a�t�e� �u�s�e�r�s� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�"� �s�h�o�u�l�d� �w�o�r�k� �w�i�t�h� 

�n�o�v�i�c�e� �a�n�d� �n�o�n�u�s�e�r� �t�e�a�c�h�e�r�s�.� 

�H�o�u�r�s� �o�f� �T�r�a�i�n�i�n�g�.� 

�S�c�h�a�r�m�a�n�n� �a�n�d� �M�c�L�e�l�l�a�n� �(�1�9�9�2�)� �u�s�e�d� �t�h�e� �S�o�C�Q� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�f�f�e�r�e�n�t�i�a�l� 

�e�f�f�e�c�t� �o�f� �a� �o�n�e�-�w�e�e�k� �i�n�t�e�n�s�i�v�e� �w�o�r�k�s�h�o�p� �o�n� �a�c�c�e�p�t�a�n�c�e� �o�f� �a� �n�e�w� �c�o�n�c�e�p�t� �c�a�l�l�e�d� �s�c�i�e�n�c�e�,� 

�t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �s�o�c�i�e�t�y� �(�S�T�S�)�.� �T�h�e� �s�u�b�j�e�c�t�s� �c�o�n�s�i�s�t�e�d� �o�f� �e�x�p�e�r�i�e�n�c�e�d� �s�c�i�e�n�c�e� �t�e�a�c�h�e�r�s� 

�t�r�a�i�n�e�d� �m�o�r�e� �t�h�a�n� �5� �y�e�a�r�s� �e�a�r�l�i�e�r� �a�n�d� �s�c�i�e�n�c�e� �e�d�u�c�a�t�i�o�n� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t�s� �t�r�a�i�n�e�d� �i�n� �t�h�e� 

�1�9�9�0�'�s�.� �T�h�e� �r�e�s�u�l�t�s� �s�h�o�w�e�d� �a� �s�h�i�f�t� �f�r�o�m� �t�h�e� �f�i�r�s�t� �3�-�s�t�a�g�e�s� �(�c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� 

�a�n�d� �r�e�f�o�c�u�s�s�i�n�g�)� �o�f� �c�o�n�c�e�r�n�s� �a�f�t�e�r� �t�h�e� �w�o�r�k�s�h�o�p� �a�b�o�u�t� �S�T�S�.� �T�h�e� �c�o�n�c�l�u�s�i�o�n� �p�o�i�n�t�s� �t�o� �t�h�e� 

�i�m�p�a�c�t� �o�f� �i�n�-�s�e�r�v�i�c�e� �w�o�r�k�s�h�o�p� �o�n� �a�c�c�e�p�t�a�n�c�e� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n�.� �T�h�e� �a�u�t�h�o�r�s� 

�s�t�r�e�s�s�e�d� �t�h�a�t� �f�u�r�t�h�e�r� �t�r�a�i�n�i�n�g� �a�b�o�u�t� �t�h�e� �n�e�w� �c�o�n�c�e�p�t� �w�o�u�l�d� �f�a�c�i�l�i�t�a�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�v�e�n� 

�m�o�r�e� �t�h�a�n� �t�a�k�i�n�g� �r�e�g�u�l�a�r� �g�r�a�d�u�a�t�e� �c�o�u�r�s�e�s�.� 
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�A� �s�t�u�d�y� �b�y� �B�r�o�y�l�e�s� �a�n�d� �T�i�l�l�m�a�n� �(�1�9�8�5�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �i�n�t�e�n�s�i�t�y� �o�f� �t�e�a�c�h�e�r�s �� 

�c�o�n�c�e�r�n�s� �a�b�o�u�t� �a�n� �i�n�n�o�v�a�t�i�o�n� �b�e�f�o�r�e� �a�n�d� �a�f�t�e�r� �i�n�n�o�v�a�t�i�o�n�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �w�a�s� �t�a�k�e�n�.� �T�h�e� 

�S�o�C� �r�e�s�u�l�t� �w�a�s� �a�n� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�r�a�i�n�i�n�g� �i�n� �t�h�i�s� �i�n�s�t�a�n�c�e�.� �T�h�e� �r�e�s�u�l�t� 

�s�h�o�w�e�d� �t�h�a�t� �t�h�e� �i�n�t�e�n�s�i�t�y� �o�f� �s�t�a�g�e�s� �0�,� �1�,� �a�n�d� �2� �(�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l�)� 

�c�o�n�c�e�r�n�s� �w�e�r�e� �g�r�e�a�t�l�y� �r�e�d�u�c�e�d� �a�f�t�e�r� �t�h�e� �t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�.� �M�o�d�e�r�a�t�e� �i�n�t�e�n�s�i�t�y� �o�f� �c�o�n�c�e�r�n� 

�e�x�i�s�t�e�d� �f�o�r� �s�t�a�g�e� �3� �(�m�a�n�a�g�e�m�e�n�t�)� �c�o�n�c�e�r�n�.� �O�n�l�y� �s�l�i�g�h�t� �i�n�t�e�n�s�i�t�y� �o�f� �c�o�n�c�e�r�n� �e�x�i�s�t�e�d� �f�o�r� 

�s�t�a�g�e�s� �4� �a�n�d� �5� �(�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n�)� �c�o�n�c�e�r�n�s�.� �T�h�e� �r�e�s�u�l�t� �r�e�f�l�e�c�t�e�d� �t�h�e� 

�c�o�n�t�e�n�t� �o�f� �t�h�e� �t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n� �w�h�i�c�h� �c�o�n�c�e�n�t�r�a�t�e�d� �o�n� �m�a�k�i�n�g� �t�h�e� �t�r�a�i�n�e�e�s� �a�w�a�r�e� �o�f� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n�,� �p�r�o�v�i�d�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �t�o� �t�h�e�m�,� �a�n�d� �s�h�o�w�i�n�g� �w�h�a�t� 

�p�e�r�s�o�n�a�l� �b�e�n�e�f�i�t�s� �a�r�e� �t�h�e�r�e� �f�o�r� �t�h�e�m�.� �T�h�e� �r�e�s�u�l�t� �a�l�s�o� �r�e�f�l�e�c�t�e�d� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �i�n�t�e�n�s�i�t�y� �o�f� 

�s�t�a�g�e�s� �3�,� �4�,� �5�,� �a�n�d� �6� �(�m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �r�e�-�f�o�c�u�s�i�n�g�)� 

�c�o�n�c�e�r�n�s� �b�e�c�o�m�e� �m�o�r�e� �o�b�v�i�o�u�s� �a�f�t�e�r� �w�o�r�k�s�h�o�p� �p�a�r�t�i�c�i�p�a�n�t�s� �h�a�d� �s�o�m�e� �e�x�p�e�r�i�e�n�c�e� 

�i�n�n�o�v�a�t�i�o�n� �u�s�e�.� 

�K�n�o�w�l�e�s� �(�1�9�8�1�)� �d�e�s�i�g�n�e�d� �a� �p�r�e�-�p�o�s�t� �t�e�s�t� �f�o�r� �t�e�a�c�h�e�r�s� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �a�n� �i�n�-�s�e�r�v�i�c�e� 

�p�r�o�g�r�a�m� �t�o� �t�r�a�i�n� �t�h�e�m� �t�o� �i�n�d�i�v�i�d�u�a�l�i�z�e� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �a�c�c�o�r�d�i�n�g� �t�o� �s�p�e�c�i�f�i�e�d� 

�r�e�g�u�l�a�t�i�o�n�s�.� �B�e�f�o�r�e� �t�h�e� �t�r�a�i�n�i�n�g�,� �t�e�a�c�h�e�r�s� �h�a�d� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n�s� �a�t� �s�t�a�g�e�s� �0�-�a�w�a�r�e�n�e�s�s�,� �1�-� 

�i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �2�-�p�e�r�s�o�n�a�l� �l�e�v�e�l�s�.� �A�f�t�e�r� �s�e�v�e�n� �w�e�e�k�s� �o�f� �t�r�a�i�n�i�n�g�,� �t�h�e� �p�o�s�t�-�t�e�s�t� �s�h�o�w�e�d� 

�i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �s�t�a�g�e�s� �3�-�m�a�n�a�g�e�m�e�n�t�,� �4�-�c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� �5�-�c�o�l�l�a�b�o�r�a�t�i�o�n�.� �T�h�e� 

�r�e�s�u�l�t�s� �s�u�p�p�o�r�t�e�d� �t�h�e� �t�h�e�o�r�y� �o�f� �t�h�e� �C�B�A�M� �a�p�p�r�o�a�c�h� �t�o� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n� �a�d�o�p�t�i�o�n�.� 

�3�0



�S�o�C� �A�c�c�o�r�d�i�n�g� �t�o� �P�r�o�f�e�s�s�i�o�n�a�l� �F�u�n�c�t�i�o�n�.� 

�S�t�u�d�i�e�s� �b�y� �K�i�m�p�s�t�o�n� �(�1�9�8�7�)� �a�n�d� �K�i�m�p�s�t�o�n� �&� �A�n�d�e�r�s�o�n� �(�1�9�8�8�)� �f�o�c�u�s�e�d� �o�n� �t�h�e� 

�s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �o�f� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�i�n�c�i�p�a�l�s� �a�b�o�u�t� �b�e�n�c�h�m�a�r�k� �t�e�s�t�i�n�g� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� 

�d�e�g�r�e�e� �o�f� �i�n�v�o�l�v�e�m�e�n�t�,� �t�h�e�i�r� �k�n�o�w�l�e�d�g�e� �o�f� �b�e�n�c�h�m�a�r�k� �t�e�s�t�i�n�g�,� �a�n�d� �t�h�e� �n�a�t�u�r�e� �o�f� �s�t�a�f�f� 

�d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �t�h�e�y� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n�.� �A� �h�i�g�h� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�i�n�c�i�p�a�l�s� 

�r�e�p�o�r�t�e�d� �s�i�m�i�l�a�r� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� �F�o�r� �i�n�s�t�a�n�c�e�,� �8�9�.�6�%� �o�f� �t�h�e� �t�e�a�c�h�e�r�s� �a�n�d� �8�8�.�5�%� �o�f� �t�h�e� 

�p�r�i�n�c�i�p�a�l�s� �i�n�i�t�i�a�l�l�y� �i�n�d�i�c�a�t�e�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �0�,� �1�,� �2�,� �(�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� 

�p�e�r�s�o�n�a�l�)� �l�e�v�e�l�s�.� 

�D�e�n�n�i�s�o�n� �a�n�d� �E�c�h�t�e�r�n�a�c�h�t� �(�1�9�9�3�)� �f�o�u�n�d� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �a�b�o�u�t� �t�e�c�h�n�i�c�a�l� �p�r�e�p�a�r�a�t�i�o�n� �(�t�e�c�h� �p�r�e�p�)� �b�e�t�w�e�e�n� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �a�c�a�d�e�m�i�c� 

�e�d�u�c�a�t�o�r�s�,� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �a�n�d� �g�u�i�d�a�n�c�e� �c�o�u�n�s�e�l�o�r�s�.� �T�h�e� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� 

�e�d�u�c�a�t�o�r�s� �h�a�d� �m�o�r�e� �c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �t�h�a�n� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� �g�u�i�d�a�n�c�e� 

�c�o�u�n�s�e�l�o�r�s�.� �A�l�s�o� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�o�r�s� �h�a�d� �m�o�r�e� �c�o�n�c�e�r�n� �f�o�r� �t�e�c�h� �p�r�e�p� �m�a�n�a�g�e�m�e�n�t� 

�d�e�m�a�n�d�s� �t�h�a�n� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� �c�o�u�n�s�e�l�o�r�s�,� �w�h�i�l�e� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �w�e�r�e� �m�o�r�e� �c�o�n�c�e�r�n�e�d� 

�a�b�o�u�t� �c�o�l�l�a�b�o�r�a�t�i�o�n� �e�f�f�o�r�t�s�.� �W�h�e�n� �d�a�t�a� �b�e�t�w�e�e�n� �s�e�c�o�n�d�a�r�y� �a�n�d� �p�o�s�t�s�e�c�o�n�d�a�r�y� �v�o�c�a�t�i�o�n�a�l� 

�a�n�d� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s�,� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� 

�r�e�v�e�a�l�e�d� �i�n� �f�o�u�r� �(�p�e�r�s�o�n�a�l�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g�)� �o�f� �t�h�e� �s�e�v�e�n� 

�s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� �S�e�c�o�n�d�a�r�y� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� 

�p�e�r�s�o�n�a�l�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e�s�.� 

�T�h�e� �S�o�C� �p�r�o�f�i�l�e�s� �o�f� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s�,� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�,� �a�n�d� 

�g�u�i�d�a�n�c�e� �c�o�u�n�s�e�l�o�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�c�h� �p�r�e�p� �w�e�r�e� �s�t�u�d�i�e�d� �b�y� �L�o�n�g� �(�1�9�9�4�)�.� �T�h�e� �r�e�s�u�l�t�s� 

�s�h�o�w�e�d� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �t�e�c�h� �p�r�e�p� �a�m�o�n�g� �t�h�e�s�e� �p�r�o�f�e�s�s�i�o�n�a�l�s�.� 
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�A�d�m�i�n�i�s�t�r�a�t�o�r�s� �s�h�o�w�e�d� �h�i�g�h�e�s�t� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �a�n�d� �t�h�e� �n�e�x�t� 

�h�i�g�h�e�s�t� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e�.� �A�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �s�h�o�w�e�d� �h�i�g�h�e�s�t� �p�e�a�k� 

�c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �a�n�d� �t�h�e�i�r� �n�e�x�t� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�.� 

�V�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �h�a�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �a�n�d� �s�e�c�o�n�d� �i�n�t�e�n�s�e� 

�c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e� �s�t�a�g�e�.� �C�o�u�n�s�e�l�o�r�s� �h�a�d� �t�h�e�i�r� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�,� �f�o�l�l�o�w�e�d� �b�y� �t�h�e� �s�e�c�o�n�d� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e� �s�t�a�g�e�.� 

�T�h�e� �s�t�u�d�y� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �p�r�a�c�t�i�t�i�o�n�e�r�s� �h�a�v�e� �s�i�m�i�l�a�r� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�b�o�u�t� �t�e�c�h� 

�p�r�e�p� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �(�L�o�n�g�,� �1�9�9�4�)�.� 

�T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �d�e�s�c�r�i�b�e�s� �t�h�e� �f�e�e�l�i�n�g�s� �a�n�d�  ��a�t�t�i�t�u�d�e�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �a�s� 

�t�h�e�y� �c�o�n�s�i�d�e�r�,� �a�p�p�r�o�a�c�h�,� �a�n�d� �i�m�p�l�e�m�e�n�t� �u�s�e� �o�f� �a�n� �i�n�n�o�v�a�t�i�o�n�"� �w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� 

�(�H�a�l�l�,� �1�9�7�9�,� �p�.� �2�0�4�)�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �i�s� �t�h�e�  ��i�n�d�i�v�i�d�u�a�l�'�s� 

�p�e�r�c�e�p�t�i�o�n� �t�o�w�a�r�d� �t�h�e� �a�c�t�u�a�l� �a�d�o�p�t�i�o�n� �o�f� �a�n� �i�d�e�a�,� �c�o�n�c�e�p�t�,� �o�r� �p�r�a�c�t�i�c�e�"� �(�O�s�c�a�r�s�o�n�,� �1�9�7�7�.� 

�p�.� �3�0�)�.� �I�n�n�o�v�a�t�i�o�n� �u�s�e�r�s�'� �a�t�t�i�t�u�d�e�s� �a�s� �t�h�e�y� �c�o�n�s�i�d�e�r�,� �a�p�p�r�o�a�c�h�,� �a�n�d� �i�m�p�l�e�m�e�n�t� �u�s�e� �o�f� �a�n� 

�i�n�n�o�v�a�t�i�o�n� �m�a�y� �b�e� �i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n� �t�o�w�a�r�d� �t�h�e� �a�c�t�u�a�l� �a�d�o�p�t�i�o�n� �o�f� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n�.� �A�d�o�p�t�i�o�n�-�p�r�o�n�e�s�s� �i�s� �t�h�e�r�e�f�o�r�e� �o�n�e� �o�f� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �c�o�n�s�i�d�e�r�e�d� �t�o� �r�e�l�a�t�e� 

�t�o� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �o�f� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s�.� 

�A�d�o�p�t�i�o�n� �P�r�o�n�e�n�e�s�s�.� 

�S�t�u�d�i�e�s� �i�d�e�n�t�i�f�i�e�d� �p�e�r�s�o�n�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �t�h�a�t� �c�a�n� �p�r�e�d�i�c�t� 

�t�h�e�i�r� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �T�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �i�n�c�l�u�d�e�d� �a�g�e�,� �n�u�m�b�e�r� �o�f� �j�o�u�r�n�a�l�s� �r�e�a�d�,� 

�a�m�o�u�n�t� �o�f� �t�i�m�e� �s�p�e�n�t� �i�n� �t�h�e� �s�c�h�o�o�l� �d�i�s�t�r�i�c�t�,� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l� �i�n� �t�e�a�c�h�i�n�g� �(�O�s�c�a�r�s�o�n�,� 

�3�2



�1�9�7�7�)�.� �S�u�c�h� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �p�r�e�d�i�c�t�o�r�s� �o�f� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�m�o�n�g� 

�t�h�e� �t�e�a�c�h�e�r�s� �s�t�u�d�i�e�d�.� 

�O�s�c�a�r�s�o�n� �(�1�9�7�7�)� �f�o�u�n�d� �t�h�a�t� �o�l�d�e�r� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �w�e�r�e� �m�o�r�e� �p�r�o�n�e� �t�o� �a�d�o�p�t� �a�n� 

�i�n�n�o�v�a�t�i�o�n� �t�h�a�n� �y�o�u�n�g�e�r� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�.� �H�e�,� �h�o�w�e�v�e�r�,� �e�x�p�l�a�i�n�e�d� �t�h�i�s� �p�o�s�i�t�i�v�e� 

�d�i�s�p�o�s�i�t�i�o�n� �t�o� �a�d�o�p�t�i�o�n� �o�n� �t�h�e� �f�a�c�t� �t�h�a�t� �m�o�s�t� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �j�o�i�n�e�d� �t�h�e� �t�e�a�c�h�i�n�g� 

�p�r�o�f�e�s�s�i�o�n� �a�f�t�e�r� �b�e�i�n�g� �"�e�x�p�o�s�e�d� �t�o� �v�a�r�i�o�u�s� �p�r�a�c�t�i�c�e�s� �a�n�d� �t�e�c�h�n�i�q�u�e�s�"� �i�n� �i�n�d�u�s�t�r�i�e�s� �(�p�.�3�7�)�.� 

�S�u�c�h� �e�x�p�o�s�u�r�e� �t�o� �v�a�r�i�o�u�s� �p�r�a�c�t�i�c�e�s� �g�a�v�e� �t�h�e�m� �s�o�m�e� �a�d�v�a�n�t�a�g�e� �o�v�e�r� �y�o�u�n�g�e�r� �t�e�a�c�h�e�r�s�.� 

�T�h�e� �s�t�u�d�y� �a�l�s�o� �r�e�v�e�a�l�e�d� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� �j�o�u�r�n�a�l�s� �r�e�a�d� �m�o�n�t�h�l�y� �a�n�d� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �T�h�e� �m�o�r�e� �a�c�t�i�v�e� �t�e�a�c�h�e�r�s� �b�e�c�a�m�e� �i�n� �s�e�e�k�i�n�g� �o�u�t� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n�,� 

�t�h�e� �m�o�r�e� �t�h�e�y� �t�e�n�d�e�d� �t�o� �a�d�o�p�t� �a�n� �i�n�n�o�v�a�t�i�o�n�.� �T�h�e� �s�t�u�d�y� �a�l�s�o� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�h�o�s�e� �w�h�o� 

�w�e�r�e� �l�i�k�e�l�y� �t�o� �a�d�o�p�t� �a�n� �i�n�n�o�v�a�t�i�o�n� �a�r�e� �m�o�r�e�  ��v�o�c�a�t�i�o�n�a�l�l�y�'� �m�o�b�i�l�e�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �m�o�r�e� 

�y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h�i�n� �a� �s�c�h�o�o�l� �d�i�s�t�r�i�c�t� �w�e�r�e� �l�e�s�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �t�h�a�n� �t�h�o�s�e� �w�h�o� �h�a�d� 

�f�e�w�e�r� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h�i�n� �t�h�e� �d�i�s�t�r�i�c�t�.� �T�h�e�r�e� �w�a�s� �a�l�s�o� �a� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �t�e�a�c�h�e�r� �s�a�t�i�s�f�a�c�t�i�o�n� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�.� �V�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �w�h�o� �w�e�r�e� �m�o�r�e� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�,� �a�l�s�o� �r�e�v�e�a�l�e�d� �a� �d�e�s�i�r�e� �f�o�r� �m�o�r�e� �i�n�t�e�r�a�c�t�i�o�n� �w�i�t�h� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s�.� �A� 

�s�i�m�i�l�a�r� �s�t�u�d�y� �b�y� �O�s�c�a�r�s�o�n� �a�n�d� �F�i�n�c�h� �(�1�9�8�0�)� �r�e�v�e�a�l�e�d� �t�h�a�t� �s�o�m�e� �t�e�a�c�h�e�r�s� �b�e�l�i�e�v�e�d� �i�n� 

�s�t�r�o�n�g�e�r� �i�n�f�l�u�e�n�c�e� �b�y� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �o�n� �a� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�'�s� �c�l�a�s�s�r�o�o�m� �p�r�o�c�e�d�u�r�e�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �y�o�u�n�g�e�r� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �w�h�o� �r�e�a�d� �m�o�r�e� �p�r�o�f�e�s�s�i�o�n�a�l� �p�u�b�l�i�c�a�t�i�o�n�s� 

�s�c�o�r�e�d� �h�i�g�h�e�r� �i�n� �t�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y�.� �A�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�n�d� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �s�e�e�m� �t�o� �h�a�v�e� �s�o�m�e� �r�e�l�a�t�i�o�n�s�h�i�p� �w�h�i�c�h� �i�s� �n�o�t� �v�e�r�y� �c�l�e�a�r�.� 

�I�d�e�n�t�i�f�y�i�n�g� �t�h�e� �c�o�n�c�e�r�n�s� �t�e�a�c�h�e�r�s� �h�a�v�e� �a�b�o�u�t� �e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m� �a�n�d� �i�n�n�o�v�a�t�i�o�n� �c�a�n� 

�f�a�c�i�l�i�t�a�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �M�a�n�d�a�t�i�n�g� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�i�t�h�o�u�t� �c�o�n�s�i�d�e�r�i�n�g� �t�h�e� �c�o�n�c�e�r�n�s� �o�f� 
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�t�e�a�c�h�e�r�s� �r�e�s�u�l�t� �i�n� �p�s�y�c�h�o�l�o�g�i�c�a�l� �s�t�r�e�s�s�e�s� �a�m�o�n�g� �s�o�m�e� �t�e�a�c�h�e�r�s�.� �P�s�y�c�h�o�l�o�g�i�c�a�l� �s�t�r�e�s�s�e�s� 

�r�e�l�a�t�e� �t�o� �t�h�e� �i�m�p�a�c�t� �o�f� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �t�e�a�c�h�e�r�s �� �u�n�a�w�a�r�e�n�e�s�s�,� �l�a�c�k� �o�f� �i�n�f�o�r�m�a�t�i�o�n�,� �o�r� �f�e�a�r� 

�o�f� �t�h�e� �u�n�k�n�o�w�n� �a�b�o�u�t� �t�h�e� �r�e�f�o�r�m� �(�S�i�n�k�,� �M�o�r�r�i�s�,� �&� �J�o�h�n�s�t�o�n�,� �1�9�9�5�)�.� �S�u�c�h� �s�t�r�e�s�s�e�s� �m�u�s�t� 

�b�e� �d�e�a�l�t� �w�i�t�h� �t�o� �e�n�a�b�l�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�s�p�o�n�s�e� �t�o� �c�h�a�n�g�e� �t�o� �c�o�n�t�i�n�u�e� �a�s� �t�h�e� �n�e�e�d�s� �a�r�i�s�e�.� �"�I�f� 

�t�h�e� �i�n�n�o�v�a�t�i�o�n� �i�s� �a� �p�o�s�i�t�i�v�e� �o�n�e� �a�n�d� �t�h�e�r�e� �i�s� �s�u�p�p�o�r�t� �f�o�r� �i�t�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� 

�c�o�n�c�e�r�n� �p�r�o�f�i�l�e� �p�l�o�t�t�e�d� �o�v�e�r� �t�i�m�e� �s�h�o�u�l�d� �h�a�v�e� �t�h�e� �f�o�r�m� �o�f� �a� �p�r�o�g�r�e�s�s�i�v�e� �w�a�v�e� �m�o�t�i�o�n� �f�r�o�m� 

�l�e�f�t� �t�o� �r�i�g�h�t �� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �i�n� �F�i�g�u�r�e� �2� �(�H�a�l�l�,� �G�e�o�r�g�e� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�,� �p�.�4�3�)�.� 
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�S�u�c�c�e�s�s�f�u�l� �u�s�e� �o�f� �a� �r�e�f�o�r�m� �p�r�o�c�e�s�s� �c�a�n� �b�e� �e�a�s�i�e�r� �w�h�e�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �a�r�e� 

�c�o�n�s�i�d�e�r�e�d� �b�e�f�o�r�e� �a�p�p�l�y�i�n�g� �i�n�t�e�r�v�e�n�t�i�o�n�s�.� �T�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �a�r�e� �i�m�p�o�r�t�a�n�t� �b�e�c�a�u�s�e� �t�h�e�y� 

�m�a�k�e� �p�r�i�m�a�r�y� �c�o�n�t�a�c�t� �w�i�t�h� �s�t�u�d�e�n�t�s� �i�n� �c�l�a�s�s�r�o�o�m�s�.� �I�n� �t�h�e� �S�o�u�t�h�e�r�n� �R�e�g�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� 

�B�o�a�r�d� �(�S�R�E�B�)� �S�i�t�e� �D�e�v�e�l�o�p�m�e�n�t� �G�u�i�d�e� �(�S�D�G�)� �#�4� �(�1�9�9�4�)�,� �l�e�s�s� �e�m�p�h�a�s�i�s� �i�s� �p�l�a�c�e�d� �o�n� 

�t�e�a�c�h�e�r�s�'� �p�e�r�s�o�n�a�l� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �c�o�n�c�e�r�n�s�.� �Y�e�t�,� �R�o�b�e�r�t�'�s� �(�1�9�9�4�)� �s�t�u�d�y� �r�e�v�e�a�l�e�d� �t�h�a�t� 

�f�a�c�t�o�r�s� �i�m�p�e�d�i�n�g� �i�n�t�e�g�r�a�t�i�o�n� �o�f� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �t�e�c�h� �p�r�e�p� �p�r�o�c�e�s�s� 

�h�i�n�g�e� �o�n� �t�e�a�c�h�e�r�s�.� �S�o�m�e� �t�e�a�c�h�e�r�s� �f�e�e�l� �v�u�l�n�e�r�a�b�l�e� �t�o� �c�h�a�n�g�e� �a�n�d� �f�e�e�l� �t�h�a�t� �t�h�e� �s�e�c�u�r�i�t�y� �o�f� 

�t�h�e�i�r� �t�e�a�c�h�i�n�g� �s�u�b�j�e�c�t� �i�s� �t�h�r�e�a�t�e�n�e�d�.� �T�h�e� �u�n�w�i�l�l�i�n�g�n�e�s�s� �t�o� �w�o�r�k� �w�i�t�h� �o�t�h�e�r� �t�e�a�c�h�e�r�s� �f�r�o�m� 

�d�i�f�f�e�r�e�n�t� �d�e�p�a�r�t�m�e�n�t�s� �o�r� �o�t�h�e�r� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s� �i�s� �a�n�o�t�h�e�r� �f�a�c�t�o�r� �t�h�a�t� �i�m�p�e�d�e� �i�n�t�e�g�r�a�t�i�o�n�,� 

�a�c�c�o�r�d�i�n�g� �t�o� �R�o�b�e�r�t�s� �(�1�9�9�4�)�.� �O�t�h�e�r� �f�a�c�t�o�r�s� �i�n�c�l�u�d�e� �t�e�a�c�h�e�r�s�'� �u�n�a�w�a�r�e�n�e�s�s� �o�f� �w�h�a�t� �t�e�c�h� 

�p�r�e�p� �i�s�,� �r�e�g�a�r�d�i�n�g� �p�l�a�n�n�i�n�g� �f�o�r� �t�e�c�h� �p�r�e�p� �a�s� �a�n� �a�d�d�i�t�i�o�n�a�l� �t�a�s�k� �t�o� �n�o�r�m�a�l� �d�u�t�i�e�s�,� �a�n�d� 

�i�m�p�r�o�p�e�r�l�y� �t�r�a�i�n�e�d� �n�e�w� �t�e�a�c�h�e�r�s� �(�B�r�a�g�g�,� �L�a�y�t�o�n�,� �&� �H�a�m�m�o�n�s�,� �1�9�9�4�)�.� 

�P�o�l�i�c�i�e�s� �m�a�n�d�a�t�e� �t�e�a�c�h�e�r�s� �w�i�t�h� �v�a�r�y�i�n�g� �b�a�c�k�g�r�o�u�n�d�s� �a�n�d� �c�o�n�c�e�r�n�s� �t�o� �w�o�r�k� 

�t�o�g�e�t�h�e�r� �d�u�r�i�n�g� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�.� �L�e�v�e�l�s� �o�f� �s�u�c�c�e�s�s�,� �t�h�e�r�e�f�o�r�e�,� �a�r�e� 

�l�i�k�e�l�y� �t�o� �b�e� �d�i�c�t�a�t�e�d� �b�y� �t�h�e� �s�t�a�g�e�s� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �a�b�o�u�t� �s�u�c�h� �r�e�f�o�r�m�.� �I�d�e�n�t�i�f�y�i�n�g� �s�u�c�h� 

�c�o�n�c�e�r�n�s� �c�a�n� �f�a�c�i�l�i�t�a�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �r�e�f�o�r�m�.� 

�I�n� �s�p�i�t�e� �o�f� �t�h�e� �m�a�n�y� �v�a�r�i�a�b�l�e�s� �t�h�a�t� �a�r�e� �r�e�l�a�t�e�d� �t�o� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �a�b�o�u�t� �r�e�f�o�r�m� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �e�d�u�c�a�t�i�o�n� �i�n�n�o�v�a�t�i�o�n�s� �a�n�d� �r�e�f�o�r�m�s� �c�o�n�t�i�n�u�e�.� �C�o�n�t�i�n�u�a�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� 

�r�e�f�o�r�m�s� �i�s� �m�e�a�n�t� �t�o� �e�n�s�u�r�e� �c�o�n�t�i�n�u�e�d� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �f�o�r� �t�h�e� �n�a�t�i�o�n�'�s� 

�e�c�o�n�o�m�y�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �l�e�a�d�e�r�s� �c�o�n�t�i�n�u�e� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e�s�e� �n�e�e�d�s� �b�y� �p�r�o�v�i�d�i�n�g� �f�o�r� �t�h�e� 

�v�a�r�i�o�u�s� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s�.� �S�u�c�h� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s� �a�r�e� �g�u�i�d�e�d� �b�y� �i�d�e�o�l�o�g�i�e�s� 

�c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �s�o�c�i�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �d�i�s�c�u�s�s�e�s� 
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�e�d�u�c�a�t�i�o�n�a�l� �r�e�s�p�o�n�s�e�s� �t�o� �c�h�a�n�g�e� �i�n� �r�e�s�p�e�c�t� �o�f� �t�h�e� �o�r�i�g�i�n� �o�f� �t�h�e� �t�h�o�u�g�h�t� �t�o� �r�e�f�o�r�m� 

�e�d�u�c�a�t�i�o�n�.� �A�n� �o�v�e�r�v�i�e�w� �o�f� �r�e�c�e�n�t� �r�e�f�o�r�m�s� �s�u�c�h� �a�s� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�,� �t�e�c�h� �p�r�e�p�,� �a�n�d� 

�s�c�h�o�o�l� �t�o� �w�o�r�k� �w�i�l�l� �b�e� �m�a�d�e�.� �T�h�e� �H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k� �(�H�S�T�W�)� �r�e�f�o�r�m�,� �w�h�i�c�h� �w�i�l�l� 

�b�e� �u�s�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y�,� �i�s� �a�l�s�o� �b�e� �r�e�v�i�e�w�e�d�.� 

�E�d�u�c�a�t�i�o�n� �R�e�s�p�o�n�s�e�s� �t�o� �C�h�a�n�g�e� 

�E�d�u�c�a�t�i�o�n� �r�e�f�o�r�m� �c�o�n�t�i�n�u�e�s� �t�o� �c�o�n�c�e�r�n� �e�d�u�c�a�t�i�o�n� �l�e�a�d�e�r�s�.� �S�o�m�e� �l�e�a�d�e�r�s� �c�o�n�s�i�d�e�r� 

�D�e�w�e�y�'�s� �s�o�c�i�a�l� �e�q�u�a�l�i�t�y� �t�h�r�o�u�g�h� �e�d�u�c�a�t�i�o�n�.� �O�t�h�e�r�s� �c�o�n�s�i�d�e�r� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �S�n�e�d�d�e�n� �a�n�d� 

�P�r�o�s�s�e�r�'�s� �s�o�c�i�a�l� �e�f�f�i�c�i�e�n�c�y� �a�s� �t�h�e� �m�a�i�n� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n�.� �M�o�s�t� �c�o�n�t�e�m�p�o�r�a�r�y� 

�E�d�u�c�a�t�o�r�s�,� �h�o�w�e�v�e�r�,� �c�o�n�s�i�d�e�r� �e�c�o�n�o�m�i�c� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �s�o�c�i�a�l� �e�q�u�a�l�i�t�y� �i�n� �e�d�u�c�a�t�i�o�n�a�l� 

�r�e�f�o�r�m�s� �(�W�i�r�t�h�,� �1�9�7�2�)�.� �S�o�m�e� �o�f� �t�h�e� �r�e�f�o�r�m�s� �i�n�c�l�u�d�e� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�,� �T�e�c�h� �P�r�e�p�,� �t�h�e� 

�S�c�h�o�o�l� �t�o� �W�o�r�k� �S�y�s�t�e�m�,� �a�n�d� �t�h�e� �H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k�.� �M�o�s�t� �o�f� �t�h�e�s�e� �r�e�f�o�r�m�s� �h�a�v�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �w�h�i�c�h� �d�i�f�f�e�r�e�n�t�i�a�t�e� �t�h�e�m� �f�r�o�m� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m�.� 

�T�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �i�s� �o�n�e� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s� �b�y� �e�d�u�c�a�t�o�r�s� �t�o� �p�r�e�p�a�r�e� �s�t�u�d�e�n�t�s� �t�o� 

�l�i�v�e� �i�n� �t�h�e� �h�i�g�h� �t�e�c�h�n�o�l�o�g�y� �w�o�r�l�d�.� �T�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �p�r�o�v�i�d�e�s� �s�t�u�d�e�n�t�s� �w�i�t�h� �t�h�e� 

�k�n�o�w�l�e�d�g�e� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �r�e�s�o�u�r�c�e�s�,� �u�s�i�n�g� �s�y�s�t�e�m�a�t�i�c� �a�p�p�r�o�a�c�h� �(�S�a�v�a�g�e� 

�&� �S�t�e�r�r�y�,� �1�9�9�0�)�.� �S�c�h�o�o�l� �s�u�b�j�e�c�t�s� �a�r�e� �o�r�g�a�n�i�z�e�d� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �t�h�e� �r�e�a�l�i�t�y� �o�f� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �w�o�r�l�d� �b�e�y�o�n�d� �t�h�e� �s�c�h�o�o�l� �(�O�a�k�s� �&� �P�e�d�r�a�s�,� �1�9�9�2�)�.� �T�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �i�s� 

�e�m�p�h�a�s�i�z�e�d� �o�n� �a� �c�o�u�r�s�e� �b�y� �c�o�u�r�s�e� �b�a�s�i�s� �a�t� �t�h�e� �j�u�n�i�o�r� �h�i�g�h� �s�c�h�o�o�l� �l�e�v�e�l� �a�n�d� �t�h�e�r�e�f�o�r�e� �m�a�y� 

�n�o�t� �b�e� �r�e�g�a�r�d�e�d� �a�s� �a� �s�c�h�o�o�l�-�w�i�d�e� �r�e�f�o�r�m�.� 

�A�n�o�t�h�e�r� �r�e�s�p�o�n�s�e� �b�y� �p�o�l�i�t�i�c�a�l� �a�n�d� �e�d�u�c�a�t�i�o�n�a�l� �l�e�a�d�e�r�s� �i�s� �T�e�c�h� �P�r�e�p� �w�h�i�c�h� �p�r�o�v�i�d�e�s� 

�f�o�r� �i�n�t�e�g�r�a�t�i�o�n� �o�f� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �s�u�b�j�e�c�t�s� �(�H�o�e�r�n�e�r�,� �C�l�o�w�e�s�,� �&� �I�m�p�a�r�a�,� �1�9�9�1�)�.� 
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�T�h�e� �p�r�o�g�r�a�m� �p�r�o�v�i�d�e�s� �f�o�r� �a�n� �a�r�t�i�c�u�l�a�t�i�o�n� �a�g�r�e�e�m�e�n�t� �w�i�t�h�i�n� �a� �c�o�n�s�o�r�t�i�u�m� �o�f� �s�e�c�o�n�d�a�r�y� �a�n�d� 

�p�o�s�t�s�e�c�o�n�d�a�r�y� �i�n�s�t�i�t�u�t�i�o�n�s� �a�n�d� �i�n�v�o�l�v�e�s� �b�u�s�i�n�e�s�s� �a�n�d� �i�n�d�u�s�t�r�i�e�s� �w�i�t�h�i�n� �t�h�e� �l�o�c�a�l�i�t�y� 

�(�R�o�b�e�r�t�s�,� �1�9�9�4�)�.� �T�h�e� �m�a�j�o�r� �p�u�r�p�o�s�e� �i�s� �t�o� �e�n�a�b�l�e� �s�t�u�d�e�n�t�s� �t�o� �c�o�m�p�l�e�t�e� �c�o�l�l�e�g�e� �e�d�u�c�a�t�i�o�n�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �C�l�o�w�e�s�,� �H�o�e�r�n�e�r�,� �A�n�e�k�e�,� �D�e�W�i�t�t�,� �W�a�n�g�,� �a�n�d� �W�e�h�r�l�e�y� �(�1�9�9�4�)�,� �t�h�e� �m�o�s�t� 

�f�r�e�q�u�e�n�t� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �T�e�c�h� �P�r�e�p� �p�r�o�g�r�a�m�s� �i�s� �t�h�e� �u�s�e� �o�f� �a�p�p�l�i�e�d� �t�e�c�h�n�i�q�u�e�s� �i�n� �t�h�e� 

�d�e�l�i�v�e�r�y� �o�f� �i�n�s�t�r�u�c�t�i�o�n�,� �t�h�e�r�e�b�y� �d�e�v�e�l�o�p�i�n�g� �s�t�u�d�e�n�t�s�'� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �c�o�n�t�i�n�u�e� �t�h�e�i�r� 

�e�d�u�c�a�t�i�o�n� �w�h�i�l�e� �p�r�e�p�a�r�i�n�g� �f�o�r� �w�o�r�k�.� �S�i�n�c�e� �T�e�c�h� �P�r�e�p� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �m�a�y� �n�o�t� �p�r�o�v�i�d�e� 

�f�o�r� �t�h�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �a�l�l� �s�c�h�o�o�l� �p�e�r�s�o�n�n�e�l�,� �i�n� �t�h�i�s� �r�e�s�p�e�c�t� �i�t� �d�o�e�s� �n�o�t� �s�a�t�i�s�f�y� �t�h�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �a� �s�c�h�o�o�l�-�w�i�d�e� �r�e�f�o�r�m� �a�c�c�o�r�d�i�n�g� �t�o� �M�u�r�p�h�y� �(�1�9�9�2�)�.� 

�T�h�e� �m�o�s�t� �r�e�c�e�n�t� �n�a�t�i�o�n�a�l� �r�e�s�p�o�n�s�e� �t�o� �c�h�a�n�g�e� �i�n� �s�k�i�l�l�s� �a�n�d� �k�n�o�w�l�e�d�g�e� �r�e�q�u�i�r�e�m�e�n�t�s� 

�i�s� �t�h�e� �S�c�h�o�o�l� �t�o� �W�o�r�k� �(�S�T�W�)� �s�y�s�t�e�m� �t�h�a�t� �e�m�p�h�a�s�i�z�e�s� �s�t�u�d�e�n�t�s �� �t�r�a�n�s�i�t�i�o�n� �f�r�o�m� �s�c�h�o�o�l� �t�o� 

�w�o�r�k� �(�B�a�i�l�e�y�,� �K�o�p�p�e�l�,� �&� �W�a�l�d�i�n�g�e�r�,� �1�9�9�4�)�.� �T�h�e� �S�T�W� �s�y�s�t�e�m� �c�o�n�s�i�s�t�s� �o�f� �t�h�r�e�e� �m�a�j�o�r� 

�c�o�m�p�o�n�e�n�t�s�,� �a� �s�c�h�o�o�l�-�b�a�s�e�d� �c�o�m�p�o�n�e�n�t�,� �a� �w�o�r�k�-�b�a�s�e�d� �c�o�m�p�o�n�e�n�t�,� �a�n�d� �c�o�n�n�e�c�t�i�n�g� 

�a�c�t�i�v�i�t�i�e�s� �(�H�o�e�r�n�e�r� �&� �W�e�h�r�l�e�y�,� �1�9�9�4�)�.� �P�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�i�s� �r�e�f�o�r�m� �m�a�y� �n�o�t� �b�e� �a�s� �o�p�e�n� �t�o� 

�a�l�l� �s�c�h�o�o�l� �p�e�r�s�o�n�n�e�l� �a�n�d� �a�l�l� �s�t�u�d�e�n�t�s� �a�s� �t�h�e� �H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k� �r�e�f�o�r�m�.� 

�H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k� �R�e�f�o�r�m�.� 

�T�h�e� �S�o�u�t�h�e�r�n� �R�e�g�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �B�o�a�r�d� �(�S�R�E�B�)� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �H�i�g�h� �S�c�h�o�o�l�s� 

�T�h�a�t� �W�o�r�k� �(�H�S�T�W�)� �a�s� �a� �r�e�g�i�o�n�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� �(�B�o�t�t�o�m�s�,� �1�9�9�5�)�.� �T�h�i�s� �r�e�f�o�r�m� 

�s�a�t�i�s�f�i�e�s� �P�r�o�s�s�e�r� �a�n�d� �S�n�e�d�d�e�n�'�s� �s�o�c�i�a�l� �e�f�f�i�c�i�e�n�c�y�,� �a�s� �w�e�l�l� �a�s� �D�e�w�e�y�'�s� �s�o�c�i�a�l� �e�q�u�a�l�i�t�y� �t�h�r�o�u�g�h� 

�o�p�p�o�r�t�u�n�i�t�i�e�s� �p�r�o�v�i�d�e�d� �t�o� �s�t�u�d�e�n�t�s� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �a�n�d� �f�o�r� �w�o�r�k� �p�r�e�p�a�r�a�t�i�o�n�.� 

�T�h�e� �r�e�f�o�r�m� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �s�k�i�l�l�s� �a�n�d� �k�n�o�w�l�e�d�g�e� �n�e�e�d�e�d� �b�y� �s�t�u�d�e�n�t�s� �t�o� 
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�p�r�e�p�a�r�e� �t�h�e�m� �f�o�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �n�a�t�i�o�n�'�s� �h�i�g�h� �t�e�c�h�n�o�l�o�g�y� �w�o�r�k�p�l�a�c�e� �a�n�d� �f�o�r� �e�f�f�e�c�t�i�v�e� 

�c�o�m�p�e�t�i�t�i�o�n� �i�n� �t�h�e� �g�l�o�b�a�l� �e�c�o�n�o�m�y�.� �T�h�e� �r�e�f�o�r�m� �a�l�s�o� �a�i�m�s� �a�t� �i�m�p�r�o�v�i�n�g� �s�t�u�d�e�n�t�s �� �c�a�p�a�c�i�t�y� 

�f�o�r� �c�o�n�t�i�n�u�o�u�s� �l�e�a�r�n�i�n�g� �a�s� �t�e�c�h�n�o�l�o�g�y� �c�h�a�n�g�e�s�.� �S�i�n�c�e� �i�t�s� �e�s�t�a�b�l�i�s�h�m�e�n�t� �i�n� �1�9�8�7�,� �t�h�e� 

�H�S�T�W� �r�e�f�o�r�m� �h�a�s� �g�r�o�w�n� �f�r�o�m� �2�8� �s�i�t�e�s� �i�n� �1�3� �s�t�a�t�e�s� �t�o� �o�v�e�r� �1�0�0� �s�i�t�e�s� �i�n� �1�9� �s�t�a�t�e�s� 

�(�B�o�t�t�o�m�s�,� �1�9�9�4�)�.� 

�E�l�a�b�o�r�a�t�e� �g�u�i�d�e�s� �o�n� �e�s�t�a�b�l�i�s�h�i�n�g� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�i�t�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �R�e�g�i�o�n� �h�a�v�e� 

�b�e�e�n� �p�r�o�d�u�c�e�d�.� �T�h�e�s�e� �g�u�i�d�e�s� �i�n�c�l�u�d�e� �S�R�E�B� �S�D�G� �#�1� �(�1�9�9�4�)� �w�h�i�c�h� �o�u�t�l�i�n�e�s� �h�o�w� �t�h�e� 

�v�i�s�i�o�n�,� �m�i�s�s�i�o�n�,� �g�o�a�l�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s� �s�h�o�u�l�d� �b�e� �e�s�t�a�b�l�i�s�h�e�d�.� �E�m�p�h�a�s�i�s� �i�s� �p�l�a�c�e�d� �o�n� 

�e�s�t�a�b�l�i�s�h�i�n�g� �t�e�a�m�s� �a�n�d� �e�n�c�o�u�r�a�g�i�n�g� �s�u�s�t�e�n�a�n�c�e� �o�f� �t�e�a�m� �s�p�i�r�i�t� �(�S�R�E�B� �S�D�G� �#�2�,� �1�9�9�4�)�.� 

�T�e�a�m� �m�e�m�b�e�r�s�h�i�p�s� �a�r�e� �d�r�a�w�n� �f�r�o�m� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�,� �p�o�s�t�s�e�c�o�n�d�a�r�y� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e�s�,� �b�u�s�i�n�e�s�s� �a�n�d� �c�o�m�m�u�n�i�t�y� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s�,� �a�n�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� 

�s�p�e�c�i�a�l�i�s�t�s�.� �A� �c�e�n�t�r�a�l� �t�e�a�m� �i�s� �a�s�s�i�s�t�e�d� �"�b�y� �f�o�u�r� �t�e�a�m�s� �d�e�a�l�i�n�g� �w�i�t�h� �i�s�s�u�e�s� �r�e�l�a�t�e�d� �t�o� 

�c�u�r�r�i�c�u�l�u�m�,� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t�,� �g�u�i�d�a�n�c�e� �a�n�d� �p�u�b�l�i�c� �i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �e�v�a�l�u�a�t�i�o�n�"� �(�p�.� �3�)�.� 

�T�h�e� �s�t�r�u�c�t�u�r�e� �i�s� �o�b�v�i�o�u�s�l�y� �c�a�p�a�b�l�e� �o�f� �i�n�f�l�u�e�n�c�i�n�g� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �s�o�m�e� �t�e�a�c�h�e�r�s�.� 

�E�s�t�a�b�l�i�s�h�i�n�g� �a�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�i�t�e�,� �a�n�d� �c�o�n�t�i�n�u�i�n�g� �a�n� �e�x�i�s�t�i�n�g� �s�i�t�e� �a�r�e� �g�u�i�d�e�d� �b�y� 

�t�h�e� �a�s�s�e�s�s�e�d� �a�c�a�d�e�m�i�c� �a�n�d� �c�a�r�e�e�r� �n�e�e�d�s� �o�f� �s�t�u�d�e�n�t�s� �(�S�R�E�B� �S�D�G� �#�3�,� �1�9�9�4�)�.� �S�t�a�f�f� 

�d�e�v�e�l�o�p�m�e�n�t� �i�s� �a�n� �i�n�t�e�g�r�a�l� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�y� �(�S�R�E�B� �S�D�G� �#�4�,� 

�1�9�9�4�)�.� �T�h�e� �g�u�i�d�e� �d�e�s�c�r�i�b�e�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�i�t�e�s� �w�i�t�h� �w�h�a�t� �S�e�n�g�e� �(�1�9�9�0�)� �c�a�l�l�s� �"�l�e�a�r�n�i�n�g� 

�o�r�g�a�n�i�z�a�t�i�o�n�"�.� �A�s� �l�e�a�r�n�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �t�h�e� �H�S�T�W� �s�i�t�e�s� �c�o�n�t�i�n�u�e� �t�o� �h�a�r�n�e�s�s� �t�h�e� 

�c�o�m�p�r�e�h�e�n�s�i�v�e� �t�a�l�e�n�t�s� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s� �w�i�t�h�i�n� �t�h�e� �s�i�t�e�s�,� �c�o�l�l�e�c�t� �d�a�t�a� �o�n� �a� �c�o�n�t�i�n�u�o�u�s� 

�b�a�s�i�s�,� �a�n�d� �m�a�k�e� �s�u�c�h� �d�a�t�a� �a�v�a�i�l�a�b�l�e� �f�o�r� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t� �o�f� �t�h�e� �r�e�f�o�r�m�.� 

�D�o�c�u�m�e�n�t�s� �o�n� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�e�s�s� �t�h�e� �f�o�c�u�s� �o�n� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �a�s� 
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�a� �c�o�r�e� �a�i�m� �o�f� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� �e�f�f�o�r�t�s�.� �A�l�t�h�o�u�g�h� �t�e�a�c�h�e�r�s� �a�r�e� �k�e�y� �p�l�a�y�e�r�s�,� �t�h�e� �c�o�n�c�e�r�n� 

�t�h�e�y� �h�a�v�e� �a�b�o�u�t� �e�a�c�h� �p�h�a�s�e� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�s� �n�o�t� �e�x�p�l�i�c�i�t�l�y� �e�x�p�r�e�s�s�e�d�.� 

�A� �H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k� �r�e�f�o�r�m� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �o�f� 

�V�i�r�g�i�n�i�a� �i�s� �m�e�a�n�t� �t�o� �c�r�e�a�t�e� �a�n� �i�n�t�e�g�r�a�t�e�d� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �c�u�r�r�i�c�u�l�u�m�,� �a�n�d� 

�e�l�i�m�i�n�a�t�e� �t�h�e� �g�e�n�e�r�a�l� �e�d�u�c�a�t�i�o�n� �t�r�a�c�k� �(�J�o�r�g�e�n�s�e�n�,� �1�9�9�5�)�.� �T�h�i�r�t�y� �o�n�e� �H�S�T�W� �s�i�t�e�s� �a�r�e� 

�i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �p�r�o�g�r�a�m� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h�.� �S�c�i�e�n�c�e�,� �m�a�t�h�e�m�a�t�i�c�s�,� 

�E�n�g�l�i�s�h�,� �S�o�c�i�a�l� �S�t�u�d�i�e�s�,� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �s�u�b�j�e�c�t� �t�e�a�c�h�e�r�s� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �w�o�r�k� �t�o�g�e�t�h�e�r� �t�o� 

�d�e�v�e�l�o�p� �a�n� �i�n�t�e�g�r�a�t�e�d� �"�a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �c�u�r�r�i�c�u�l�u�m�"�.� �T�h�e� �c�u�r�r�i�c�u�l�u�m� �i�s� �d�e�s�i�g�n�e�d� 

�t�o� �e�n�a�b�l�e� �s�t�u�d�e�n�t�s� �t�o� �l�e�a�r�n� �t�h�r�o�u�g�h� �d�o�i�n�g�.� �S�u�c�c�e�s�s� �i�n� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�s� �e�n�h�a�n�c�e�d� �b�y� 

�p�r�o�v�i�d�i�n�g� �t�e�a�c�h�e�r�s� �w�i�t�h� �i�n�t�e�r�v�e�n�t�i�o�n�s� �s�u�c�h� �a�s�  ��s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t�,� �m�a�t�e�r�i�a�l�s�,� �a�n�d� �t�i�m�e� �t�o� 

�w�o�r�k� �t�o�g�e�t�h�e�r�"� �(�p�.�2�)�.� �T�h�e�s�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �c�o�r�r�e�s�p�o�n�d� �w�i�t�h� �s�o�m�e� �e�l�e�m�e�n�t�s� �o�f� �s�u�c�c�e�s�s� �w�i�t�h� 

�i�n�t�e�g�r�a�t�i�o�n� �a�s� �o�u�t�l�i�n�e�d� �b�y� �G�r�u�b�b� �(�1�9�9�1�)�.� �V�i�s�i�o�n� �a�n�d� �c�o�m�m�i�t�m�e�n�t� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �i�n�v�o�l�v�e�d�,� 

�a�d�m�i�n�i�s�t�r�a�t�i�v�e� �s�u�p�p�o�r�t�,� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �t�i�m�e�,� �t�r�a�i�n�i�n�g� �o�p�p�o�r�t�u�n�i�t�i�e�s�,� �r�e�a�s�o�n�a�b�l�e� �a�u�t�o�n�o�m�y� 

�f�o�r� �i�m�p�l�e�m�e�n�t�e�r�s�,� �a�n�d� �a� �s�u�s�t�a�i�n�e�d� �e�f�f�o�r�t� �a�r�e� �a�l�l� �e�l�e�m�e�n�t�s� �o�f� �s�u�c�c�e�s�s�f�u�l� �i�n�t�e�g�r�a�t�i�o�n� �(�p�.� �2�5�)�.� 

�P�r�o�p�e�r� �c�o�n�n�e�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e�s�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�n�d� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �a�l�s�o� �f�a�c�i�l�i�t�a�t�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�S�u�m�m�a�r�y� 

�T�h�e� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �r�e�f�o�r�m� �u�s�e�r�s� �a�r�e� �f�u�n�c�t�i�o�n�s� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �e�n�v�i�r�o�n�m�e�n�t� 

�(�E�m�e�r�y� �&� �T�r�i�s�t�,� �1�9�6�5�;� �L�e�w�i�s� �&� �S�e�i�b�o�l�d�,� �1�9�9�3�)�.� �T�h�e�s�e� �p�e�r�c�e�p�t�i�o�n�s� �o�f�t�e�n� �r�e�s�u�l�t� �i�n� 

�c�o�n�c�e�r�n�s� �a�b�o�u�t� �r�e�f�o�r�m� �u�s�e�.� �C�o�n�c�e�r�n�s� �a�p�p�e�a�r� �i�n� �s�t�a�g�e�s� �a�n�d� �d�i�f�f�e�r�e�n�t�i�a�l� �i�n�t�e�n�s�i�t�y� �(�H�a�l�l�,� 

�W�a�l�l�a�c�e� �a�n�d� �D�o�s�s�e�t�t�,� �1�9�7�3�)�.� �T�h�e� �S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� �T�h�e�o�r�y� �i�s� �b�a�s�e�d� �o�n� �t�h�e� 
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�d�e�v�e�l�o�p�m�e�n�t�a�l� �c�o�n�c�e�p�t� �o�f� �r�e�f�o�r�m� �a�d�o�p�t�i�o�n� �p�r�o�c�e�s�s� �w�i�t�h�i�n� �a�n� �e�d�u�c�a�t�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�.� �H�a�l�l�,� 

�W�a�l�l�a�c�e�,� �a�n�d� �D�o�s�e�t�t� �(�1�9�7�3�)� �d�e�v�e�l�o�p�e�d� �S�o�C� �T�h�e�o�r�y� �u�s�i�n�g� �t�h�e� �c�o�n�c�e�r�n�-�b�a�s�e�d� �a�d�o�p�t�i�o�n� 

�m�o�d�e�l� �(�C�B�A�M�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �T�h�e�o�r�y�,� �t�e�a�c�h�e�r�s� �e�x�p�r�e�s�s� �s�e�l�f�-�c�o�n�c�e�r�n�s� �f�i�r�s�t�,� �t�h�e�n� �t�a�s�k� 

�c�o�n�c�e�r�n�s�,� �a�n�d� �f�i�n�a�l�l�y�,� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �s�t�u�d�e�n�t�s� �a�n�d� �o�t�h�e�r� �t�e�a�c�h�e�r�s�.� �T�h�e� �S�o�C� �i�d�e�n�t�i�f�i�e�d� 

�i�n�c�l�u�d�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� 

�r�e�f�o�c�u�s�i�n�g�.� �S�t�a�g�e�s� �m�a�y� �b�e� �a�s�s�e�s�s�e�d� �u�s�i�n�g� �t�h�e� �S�o�C� �Q�u�e�s�t�i�o�n�n�a�i�r�e�,� �w�h�i�c�h� �h�a�s� �b�e�e�n� �i�n�c�l�u�d�e�d� 

�i�n� �s�e�v�e�r�a�l� �s�t�u�d�i�e�s� �o�f� �t�e�a�c�h�e�r� �i�n�v�o�l�v�e�m�e�n�t� �w�i�t�h� �v�a�r�i�o�u�s� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s�.� 

�T�h�e� �S�o�C�Q� �h�a�s� �b�e�e�n� �e�m�p�l�o�y�e�d� �t�o� �s�t�u�d�y� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e� �o�f� �t�e�a�c�h�e�r�s� 

�i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�i�n�g� �a�n�d� �p�r�o�f�e�s�s�o�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�o�d�u�l�e�s� �(�H�a�l�l� �&� 

�R�u�t�h�e�r�f�o�r�d�,� �1�9�7�6�)�.� �T�h�e� �l�e�v�e�l� �o�f� �a�c�c�e�p�t�a�n�c�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �h�a�s� �a�l�s�o� �b�e�e�n� �s�t�u�d�i�e�d� 

�(�L�i�n�n�e�l�l�,� �1�9�9�1�;� �R�o�g�e�r�s�,� �1�9�9�2�;� �R�o�g�e�r�s� �&� �M�a�h�l�e�r�,� �1�9�9�4�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �S�o�C�Q� �w�a�s� �u�s�e�d� 

�t�o� �s�t�u�d�y� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �m�i�c�r�o�c�o�m�p�u�t�e�r�s� �i�n� �t�h�e�i�r� �c�l�a�s�s�r�o�o�m�s� �(�C�i�c�c�h�e�l�l�i� �&� 

�B�a�e�c�h�e�r�,� �1�9�8�9�)�,� �e�d�u�c�a�t�i�o�n�a�l� �c�o�m�p�u�t�i�n�g� �(�W�e�d�m�a�n� �&� �H�e�l�l�e�r�,� �1�9�8�4�)�,� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l�-� 

�c�u�l�t�u�r�a�l� �l�i�n�k�a�g�e�s� �i�n� �s�c�h�o�o�l�s� �a�n�d� �m�a�n�d�a�t�e�d� �r�e�f�o�r�m� �(�F�e�n�n�e�l� �1�9�9�2�)�.� �T�h�e� �t�h�e�o�r�y� �w�a�s� �a�p�p�l�i�e�d� 

�t�o� �s�t�u�d�y� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �b�e�n�c�h�-�m�a�r�k� �t�e�s�t�i�n�g� �(�K�i�m�p�s�t�o�n�,� �1�9�8�7�;� �K�i�m�p�s�t�o�n� �&� 

�A�n�d�e�r�s�o�n�,� �1�9�8�8�)�,� �m�u�l�t�i�m�e�d�i�a� �t�e�c�h�n�o�l�o�g�y� �(�M�a�n�e�y�,� �1�9�9�4�)� �a�n�d� �a�c�c�e�p�t�a�n�c�e� �o�f� �s�c�i�e�n�c�e�,� 

�t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �s�o�c�i�e�t�y� �c�o�n�c�e�p�t� �(�S�c�h�a�r�m�a�n�n� �&� �M�c�L�e�l�l�a�n�,� �1�9�9�2�)�.� �T�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� 

�a�b�o�u�t� �i�n�s�e�r�v�i�c�e� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �h�a�s� �b�e�e�n� �s�t�u�d�i�e�d� �u�s�i�n�g� �t�h�e� �p�r�e�-�p�o�s�t� �t�e�s�t� �d�e�s�i�g�n� �(�B�r�o�y�l�e�s� 

�&� �T�i�l�l�m�a�n�,� �1�9�8�5�;� �K�n�o�w�l�e�s�,� �1�9�8�1�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �T�e�c�h� �P�r�e�p� �h�a�s� 

�b�e�e�n� �s�t�u�d�i�e�d� �(�D�e�n�n�i�s�o�n� �&� �E�c�h�t�e�r�n�a�c�h�t�,� �1�9�9�3�;� �L�o�n�g�,� �1�9�9�4�)�.� 

�V�a�r�i�a�b�l�e�s� �u�s�e�d� �i�n� �t�h�e� �a�b�o�v�e� �s�t�u�d�i�e�s� �i�n�c�l�u�d�e� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s� �a�n�d� �d�i�f�f�e�r�e�n�t� �s�c�h�o�o�l�s� 

�(�R�o�g�e�r�s� �a�n�d� �M�a�h�l�e�r�,� �1�9�9�4�;� �C�i�c�c�h�e�l�l�i� �&� �B�a�e�c�h�e�r�,� �1�9�8�9�;� �H�e�l�l�e�r�,� �1�9�8�4�;� �R�o�g�e�r�s�,� �1�9�9�2�)�,� �y�e�a�r�s� 
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�o�f� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �r�e�f�o�r�m� �(�H�a�l�l� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�6�;� �K�i�m�p�s�t�o�n�,� �1�9�8�7�;� �K�i�m�p�s�t�o�n� �&� 

�A�n�d�e�r�s�o�n�,� �1�9�8�8�;� �L�i�n�n�e�l�l�,� �1�9�9�1�)� �a�n�d� �t�r�a�i�n�i�n�g� �(�S�c�h�a�r�m�a�n�n� �&� �M�c�l�e�l�l�a�n�,� �1�9�9�2�;� �B�r�o�y�l�e�s� �&� 

�T�i�l�l�m�a�n�,� �1�9�8�5�;� �K�n�o�w�l�e�s�,� �1�9�8�1�)�.� �T�h�e�s�e� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �a�l�l� �f�o�u�n�d� �t�o� �r�e�l�a�t�e� �t�o� �r�e�f�o�r�m� �u�s�e�r�s �� 

�s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� �T�e�a�c�h�e�r�s�'� �p�r�o�f�e�s�s�i�o�n�a�l� �f�u�n�c�t�i�o�n�s� �(�K�i�m�p�s�t�o�n�,� �1�9�8�7�;� �K�i�m�p�s�t�o�n� �&� 

�A�n�d�e�r�s�o�n�;� �R�o�g�e�r�s� �&� �M�a�h�l�e�r�;� �1�9�9�4�)�,� �a�g�e�,� �t�r�a�i�n�i�n�g� �(�G�l�a�s�e�r�,� �A�b�e�l�s�o�n�,� �a�n�d� �G�a�r�r�i�s�o�n�,� �1�9�8�3�)�,� 

�a�n�d� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e� �(�M�a�n�e�y�,� �1�9�9�4�;� �L�i�n�n�e�l�l�,� �1�9�9�1�)� �a�l�s�o� �r�e�l�a�t�e�d� �t�o� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� 

�a�b�o�u�t� �r�e�f�o�r�m� �u�s�e�.� �I�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�,� �a�g�e� �(�O�s�c�a�r�s�o�n�,� �1�9�7�7�)�,� �i�d�e�a�l� �a�n�d� 

�a�c�t�u�a�l� �i�n�f�l�u�e�n�c�e� �e�x�e�r�t�e�d� �b�y� �p�e�e�r�s� �(�D�o�h�m�a�n�,� �1�9�7�0�)�,� �a�n�d� �n�u�m�b�e�r� �o�f� �j�o�u�r�n�a�l�s� �r�e�a�d� �m�o�n�t�h�l�y� 

�(�O�s�c�a�r�s�o�n� �a�n�d� �F�i�n�c�h�,� �1�9�8�0�)� �a�r�e� �r�e�l�a�t�e�d� �t�o� �i�n�n�o�v�a�t�i�o�n� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �H�o�w�e�v�e�r�,� 

�t�e�a�c�h�i�n�g� �a�r�e�a�,� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e�,� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �a�n�d� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �h�a�v�e� 

�s�h�o�w�n� �c�o�n�s�i�s�t�e�n�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�i�t�h� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� �T�h�e�s�e� �v�a�r�i�a�b�l�e�s� �w�i�l�l�,� �t�h�e�r�e�f�o�r�e�,� �b�e� 

�u�s�e�d� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h� �a�l�o�n�g� �w�i�t�h� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �w�h�i�c�h� �h�a�s� �s�h�o�w�n� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� 

�t�e�a�c�h�e�r�s �� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�e� �r�e�f�o�r�m�.� 
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�C�h�a�p�t�e�r� �T�h�r�e�e� 

�M�e�t�h�o�d�o�l�o�g�y� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� �T�h�e�o�r�y� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� �D�o�s�s�e�t�t� �(�1�9�9�7�3�)� 

�w�e�r�e� �s�t�u�d�i�e�d� �i�n� �a� �s�c�h�o�o�l�-�w�i�d�e� �(�H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k�-�H�S�T�W�)� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� 

�c�o�n�t�e�x�t�.� �T�e�a�c�h�e�r�s �� �p�e�r�s�o�n�a�l� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �w�e�r�e� �e�x�a�m�i�n�e�d�.� �S�o�m�e� �o�f� 

�t�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �r�e�l�a�t�e� �t�o� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �w�e�r�e� �s�y�n�t�h�e�s�i�z�e�d� �i�n� �c�h�a�p�t�e�r� �t�w�o�.� �I�n� 

�t�h�i�s� �c�h�a�p�t�e�r�,� �t�h�e� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�o�l�o�g�y� �t�h�a�t� �w�a�s� �u�s�e�d� �i�s� �d�e�s�c�r�i�b�e�d�.� �T�h�e� �s�t�u�d�y� �d�e�s�i�g�n� �a�s� 

�w�e�l�l� �a�s� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �a�n�d� �s�a�m�p�l�e� �u�s�e�d� �a�r�e� �d�e�s�c�r�i�b�e�d�.� �F�u�r�t�h�e�r�m�o�r�e�,� �S�o�C� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� �a�r�e� �e�x�p�l�a�i�n�e�d� �a�n�d� �d�a�t�a� �a�n�a�l�y�s�i�s� �t�e�c�h�n�i�q�u�e�s� �a�r�e� �d�e�s�c�r�i�b�e�d�.� 

�R�e�s�e�a�r�c�h� �D�e�s�i�g�n� 

�T�h�e� �e�x� �p�o�s�t� �f�a�c�t�o� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �w�a�s� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �T�h�i�s� �d�e�s�i�g�n� �w�a�s� 

�m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �b�e�c�a�u�s�e� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �c�o�u�l�d� �n�o�t� �c�o�n�t�r�o�l� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�,� �a�n�d� 

�o�n�l�y� �u�s�e�d� �t�h�e�m� �i�n� �t�h�e�i�r� �p�r�e�-�e�x�i�s�t�i�n�g� �a�t�t�r�i�b�u�t�e� �c�o�n�d�i�t�i�o�n�s� �(�A�r�y�,� �J�a�c�o�b�s�,� �&� �R�a�z�a�v�i�e�h�,� �1�9�9�0�)�.� 

�S�o�m�e� �o�f� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s�,� �s�u�c�h� �a�s� �a�d�o�p�t�i�o�n� �p�r�o�n�e�n�e�s�s�,� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �t�e�a�c�h�i�n�g� �a�r�e�a�,� 

�H�S�T�W� �r�e�f�o�r�m� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �h�o�u�r�s� �o�f� �H�S�T�W� �w�o�r�k�s�h�o�p�s� �a�t�t�e�n�d�e�d� �t�h�a�t� �h�a�v�e� �p�o�t�e�n�t�i�a�l� �t�o� 

�i�n�f�l�u�e�n�c�e� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �a�n�a�l�y�s�i�s�.� �I�n�c�l�u�d�i�n�g� �s�u�c�h� �v�a�r�i�a�b�l�e�s� 

�f�a�c�i�l�i�t�a�t�e�d� �m�o�r�e� �a�c�c�u�r�a�t�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �r�e�s�u�l�t�s�.� 
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�P�a�r�t�i�c�i�p�a�n�t�s� 

�T�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �o�f� �t�h�i�s� �s�t�u�d�y� �c�o�n�s�i�s�t�e�d� �o�f� �t�e�a�c�h�e�r�s� �e�n�g�a�g�e�d� �i�n� �H�S�T�W� �r�e�f�o�r�m� �a�t� 

�t�h�e� �t�h�i�r�t�y� �s�i�t�e�s� �i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �o�f� �V�i�r�g�i�n�i�a� �w�h�e�r�e� �H�S�T�W� �r�e�f�o�r�m� �w�a�s� �b�e�i�n�g� 

�i�m�p�l�e�m�e�n�t�e�d�.� �G�e�n�e�r�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �s�t�u�d�y� �r�e�s�u�l�t�s� �w�a�s� �l�i�m�i�t�e�d� �t�o� �t�e�a�c�h�e�r�s� �e�n�g�a�g�e�d� �i�n� 

�H�S�T�W� �r�e�f�o�r�m� �a�t� �h�i�g�h� �s�c�h�o�o�l�s� �w�h�e�r�e� �t�h�e� �r�e�f�o�r�m� �w�a�s� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d� �a�t� �t�h�e� �t�i�m�e� �o�f� �t�h�e� 

�s�t�u�d�y� �a�n�d� �w�h�o� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �S�i�n�c�e� �a� �m�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� 

�(�M�A�N�O�V�A�)� �w�a�s� �e�m�p�l�o�y�e�d�,� �i�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �w�i�t�h� �s�e�v�e�n� �d�e�p�e�n�d�e�n�t� �a�n�d� �f�o�u�r� 

�i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �p�a�r�t�i�c�i�p�a�n�t�s� �s�h�o�u�l�d� �b�e� �a�t� �l�e�a�s�t� �1�7�2� �(�4� �x� �4�3�)� �(�S�t�e�v�e�n�s�,� 

�1�9�9�2�,� �p�.� �2�2�9�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �S�t�e�v�e�n�s� �(�1�9�9�2�)�,� �e�a�c�h� �g�r�o�u�p� �w�i�t�h�i�n� �a� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e� 

�(�h�i�g�h�e�s�t� �t�e�a�c�h�e�r� �g�r�o�u�p�i�n�g� �u�s�e�d� �i�n� �M�A�N�O�V�A� �a�n�a�l�y�s�i�s� �w�a�s� �4�)� �s�h�o�u�l�d� �h�a�v�e� �a� �m�i�n�i�m�u�m� �o�f� 

�4�3� �p�a�r�t�i�c�i�p�a�n�t�s� �f�o�r� �a�n� �a�l�p�h�a� �o�f� �.�0�5�.� �T�h�i�s� �m�i�n�i�m�u�m� �n�u�m�b�e�r� �w�a�s� �n�e�c�e�s�s�a�r�y� �t�o� �a�c�h�i�e�v�e� �a� 

�p�o�w�e�r� �o�f� �.�7� �o�r� �m�o�r�e�.� �T�h�e� �m�o�r�e� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �p�e�r� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� 

�p�o�w�e�r�.� 

�F�a�x�-�l�e�t�t�e�r�s�,� �m�a�i�l�-�l�e�t�t�e�r�s�,� �a�n�d� �p�h�o�n�e�-�c�a�l�l�s� �w�e�r�e� �u�s�e�d� �t�o� �c�o�n�t�a�c�t� �t�h�e� �H�S�T�W� �L�o�c�a�l� 

�P�i�l�o�t� �S�i�t�e� �C�o�o�r�d�i�n�a�t�o�r�s� �i�n� �t�h�e� �3�0� �s�i�t�e�s� �e�n�g�a�g�e�d� �i�n� �t�h�e� �r�e�f�o�r�m� �i�n� �V�i�r�g�i�n�i�a�.� �S�u�c�c�e�s�s�f�u�l� 

�c�o�n�t�a�c�t�s� �w�e�r�e� �e�s�t�a�b�l�i�s�h�e�d� �b�e�t�w�e�e�n� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �a�n�d� �t�h�e� �c�o�o�r�d�i�n�a�t�o�r�s� �i�n� �2�3� �s�i�t�e�s�,� �r�e�p�r�e�-� 

�s�e�n�t�i�n�g� �7�6�.�7�%� �o�f� �t�h�e� �s�i�t�e�s�.� �O�f� �t�h�e�s�e� �2�3� �s�i�t�e�s�,� �n�i�n�e�t�e�e�n� �e�x�p�r�e�s�s�e�d� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�a�r�t�i�-� 

�c�i�p�a�t�e� �i�n� �t�h�e� �s�t�u�d�y�,� �r�e�p�r�e�s�e�n�t�i�n�g� �8�2�.�6�%� �o�f� �t�h�e� �t�w�e�n�t�y� �t�h�r�e�e� �s�u�c�c�e�s�s�f�u�l� �s�i�t�e�-�c�o�n�t�a�c�t�s� �m�a�d�e�.� 

�O�f� �t�h�e� �f�o�u�r� �s�i�t�e�s� �r�e�a�c�h�e�d� �t�h�a�t� �w�o�u�l�d� �n�o�t� �p�a�r�t�i�c�i�p�a�t�e�,� �o�n�e� �d�e�c�l�i�n�e�d� �b�e�c�a�u�s�e� �o�f� �"�s�c�h�o�o�l� 

�d�i�v�i�s�i�o�n� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �b�l�o�c�k� �s�c�h�e�d�u�l�e�"�.� �T�h�r�e�e� �o�t�h�e�r�s� �r�e�q�u�i�r�e�d� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�o� �a�p�p�e�a�r� 

�i�n� �p�e�r�s�o�n� �f�o�r� �i�n�t�e�r�v�i�e�w�s� �w�i�t�h� �v�a�r�i�o�u�s� �s�c�h�o�o�l� �s�y�s�t�e�m� �o�f�f�i�c�i�a�l�s�.� �T�h�e� �i�n�v�i�t�a�t�i�o�n� �t�o� �m�e�e�t� �w�i�t�h� 

�s�c�h�o�o�l� �o�f�f�i�c�i�a�l�s� �w�a�s� �d�e�c�l�i�n�e�d� �b�e�c�a�u�s�e� �i�t� �w�o�u�l�d� �h�a�v�e� �r�e�s�u�l�t�e�d� �t�o� �v�i�o�l�a�t�i�o�n� �o�f� �a� �c�o�n�d�i�t�i�o�n� �f�o�r� 

�4�3



�a�p�p�r�o�v�a�l� �b�y� �t�h�e� �V�i�r�g�i�n�i�a� �T�e�c�h� �H�u�m�a�n� �S�u�b�j�e�c�t�s� �R�e�v�i�e�w� �B�o�a�r�d�.� �T�h�e� �a�p�p�r�o�v�a�l� �r�e�q�u�i�r�e�d� �t�h�a�t� 

�a�n�n�o�n�i�m�i�t�y� �b�e� �m�a�i�n�t�a�i�n�e�d� �b�e�t�w�e�e�n� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �a�n�d� �m�e�m�b�e�r�s� �o�f� �e�a�c�h� �s�i�t�e�.� �T�h�e� 

�i�n�v�i�t�a�t�i�o�n� �w�a�s� �a�l�s�o� �d�e�c�l�i�n�e�d� �t�o� �p�r�e�v�e�n�t� �a�n�y� �b�i�a�s� �t�h�a�t� �m�a�y� �r�e�s�u�l�t� �f�r�o�m� �t�h�e� �r�e�s�e�a�r�c�h�e�r� 

�k�n�o�w�i�n�g� �s�o�m�e� �o�f� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �p�e�r�s�o�n�.� �E�f�f�o�r�t�s� �t�h�r�o�u�g�h� �s�e�v�e�r�a�l� �p�h�o�n�e�-�c�a�l�l�s�,� �f�a�x�-� 

�m�e�s�s�a�g�e�s�,� �a�n�d� �m�a�i�l�-�l�e�t�t�e�r�s� �c�o�n�t�i�n�u�e�d� �u�n�t�i�l� �t�h�e� �d�a�t�e� �s�e�t� �f�o�r� �a�c�c�e�p�t�i�n�g� �r�e�s�p�o�n�s�e�s� �w�a�s� 

�r�e�a�c�h�e�d�.� �T�h�e� �e�f�f�o�r�t�s� �f�a�i�l�e�d� �t�o� �c�o�n�n�e�c�t� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �w�i�t�h� �H�S�T�W� �S�i�t�e� �C�o�r�d�i�n�a�t�o�r�s� �a�t� 

�s�e�v�e�n� �o�f� �t�h�e� �s�i�t�e�s�.� 

�P�a�r�t�i�c�i�p�a�n�t�s� �c�o�n�s�i�s�t�e�d� �o�f� �t�e�a�c�h�e�r�s� �i�n� �n�i�n�e�t�e�e�n� �s�i�t�e�s� �e�n�g�a�g�e�d� �i�n� �t�h�e� �H�S�T�W� �r�e�f�o�r�m� �i�n� 

�V�i�r�g�i�n�i�a�.� �O�n�e� �t�h�o�u�s�a�n�d� �t�w�o� �h�u�n�d�r�e�d� �a�n�d� �s�e�v�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� 

�s�t�u�d�y�.� �O�f� �t�h�e� �1�2�0�7� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �f�o�r�w�a�r�d�e�d� �t�o� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�s� �a�n�d� �d�i�s�t�r�i�b�u�t�e�d� �t�o� 

�t�e�a�c�h�e�r�s�,� �6�7�7� �t�e�a�c�h�e�r�s �� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �r�e�t�u�r�n�e�d�,� �r�e�p�r�e�s�e�n�t�i�n�g� �5�6�.�0�9�%� �r�e�t�u�r�n� �r�a�t�e�.� 

�T�h�e� �5�6�.�0�9�%� �f�i�g�u�r�e� �r�e�s�u�l�t�e�d� �b�y� �a�p�p�l�y�i�n�g� �t�h�e� �r�e�s�p�o�n�s�e�-�r�a�t�e� �f�o�r�m�u�l�a� �a�c�c�o�r�d�i�n�g� �t�o� �D�i�l�l�m�a�n� 

�(�1�9�7�8�,� �p�.� �5�0�)�.� �T�h�u�s�:� 

�R�e�s�p�o�n�s�e� �r�a�t�e� �=� �n�u�m�b�e�r� �r�e�t�u�r�n�e�d� �X� �1�0�0� 
�n�u�m�b�e�r� �i�n� �s�a�m�p�l�e� �-� �(�n�o�n�e�l�i�g�i�b�l�e� �+� �n�o�n�r�e�a�c�h�a�b�l�e�)� 

�A�c�c�o�r�d�i�n�g� �t�o� �B�a�b�b�i�e� �(�1�9�8�3�)�,� �r�e�t�u�r�n� �r�a�t�e�s� �f�o�r� �s�u�r�v�e�y� �r�e�s�e�a�r�c�h� �v�a�r�y�.� �H�o�w�e�v�e�r�,� �a� 

�r�e�t�u�r�n� �r�a�t�e� �o�f� �5�0�%� �i�s� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �g�o�o�d�,� �w�h�i�l�e� �a� �r�a�t�e� �o�f� �7�0�%� �i�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�y� �g�o�o�d� 

�(�p�.� �2�2�6�)�.� �F�o�r� �t�h�i�s� �s�t�u�d�y�,� �a� �r�e�t�u�r�n� �r�a�t�e� �o�f� �5�5�%� �w�a�s� �s�e�t�.� �O�u�t� �o�f� �t�h�e� �6�7�7� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� 

�r�e�t�u�r�n�e�d�,� �2�2� �w�e�r�e� �n�o�t� �u�s�a�b�l�e� �b�e�c�a�u�s�e� �p�a�r�t�i�c�i�p�a�n�t�s� �d�i�d� �n�o�t� �c�o�m�p�l�e�t�e� �s�o�m�e� �s�e�c�t�i�o�n�s�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �c�o�m�p�l�e�t�e�d� �b�y� �e�i�g�h�t� �c�o�u�n�s�e�l�o�r�s� �w�e�r�e� �e�x�c�l�u�d�e�d� �f�r�o�m� �d�a�t�a� 

�a�n�a�l�y�s�i�s�,� �s�i�n�c�e� �t�h�e�s�e� �p�e�o�p�l�e� �w�e�r�e� �n�o�t� �c�l�a�s�s�i�f�i�e�d� �a�s� �t�e�a�c�h�e�r�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �9� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� 
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�w�e�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �d�a�t�a� �a�n�a�l�y�s�i�s� �b�e�c�a�u�s�e� �t�h�e�y� �w�e�r�e� �r�e�t�u�r�n�e�d� �a�f�t�e�r� �t�h�e� �r�e�t�u�r�n� �p�e�r�i�o�d� 

�e�x�p�i�r�e�d�.� �A� �t�o�t�a�l� �o�f� �6�3�8� �u�s�a�b�l�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e�,� �t�h�e�r�e�f�o�r�e�,� �u�s�e�d� �i�n� �d�a�t�a� �a�n�a�l�y�s�i�s�.� 

�A�n� �e�x�-�p�o�s�t�-�f�a�c�t�o�r� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �s�e�v�e�n� �s�i�t�e�s� �t�h�a�t� �c�o�u�l�d� �n�o�t� �b�e� �r�e�a�c�h�e�d� �r�e�v�e�a�l�e�d� 

�t�h�a�t� �t�h�e�r�e� �w�a�s� �n�o� �c�l�e�a�r� �p�a�t�t�e�r�n� �a�m�o�n�g� �t�h�e�m�.� �T�h�e�r�e� �w�a�s� �g�e�o�g�r�a�p�h�i�c�a�l� �s�p�r�e�a�d�,� �w�i�t�h�i�n� 

�V�i�r�g�i�n�i�a�,� �a�m�o�n�g� �t�h�e� �n�o�n�-�r�e�a�c�h�a�b�l�e�.� �T�h�e�r�e� �w�e�r�e� �a�l�s�o� �g�e�o�g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �e�a�c�h� 

�r�e�g�i�o�n� �i�n� �V�i�r�g�i�n�i�a� �a�m�o�n�g� �t�h�e� �s�i�t�e�s� �t�h�a�t� �p�a�r�t�i�c�i�p�a�t�e�d�.� 

�I�n�s�t�r�u�m�e�n�t�a�t�i�o�n� 

�A�n� �i�n�s�t�r�u�m�e�n�t� �t�h�a�t� �c�o�n�t�a�i�n�e�d� �m�e�a�s�u�r�e�s� �f�o�r� �S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� �(�S�o�C�)� �(�H�a�l�l�,� �G�e�o�r�g�e�,� 

�&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�)� �a�n�d� �A�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �(�A�J�)� �a�n�d� �a� �s�e�c�t�i�o�n� �f�o�r� �d�e�m�o�g�r�a�p�h�i�c� 

�i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �u�s�e�d� �t�o� �c�o�l�l�e�c�t� �d�a�t�a� �(�A�p�p�e�n�d�i�x� �B�)�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t� �c�o�n�s�i�s�t�e�d� �o�f� �a� �c�o�n�c�e�r�n�-� 

�r�e�l�a�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �s�e�c�t�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�s� �3�5� �i�t�e�m�s� �(�s�t�a�t�e�m�e�n�t�s� �1�-�3�5�)�,� �w�i�t�h� �5� �i�t�e�m�s� �c�o�v�e�r�i�n�g� 

�e�a�c�h� �o�f� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �c�o�n�s�t�r�u�c�t�s� �(�H�a�l�l�,� �G�e�o�r�g�e�,� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�)�.� �A� 

�L�i�k�e�r�t� �t�y�p�e� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �0� �(�i�r�r�e�l�e�v�a�n�t�)� �t�o� �6� �(�v�e�r�y� �t�r�u�e� �o�f� �m�e�)� �w�a�s� �p�r�o�v�i�d�e�d� �f�o�r� �e�a�c�h� 

�i�t�e�m� �s�t�a�t�e�m�e�n�t�.� �T�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �m�e�a�s�u�r�e� �p�r�o�v�i�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �i�n�d�i�v�i�d�u�a�l� 

�t�e�a�c�h�e�r�s�'� �i�d�e�a�s�,� �c�o�n�c�e�p�t�s� �a�n�d� �p�r�a�c�t�i�c�e�s� �a�s� �t�h�e�y� �r�e�l�a�t�e� �t�o� �i�n�n�o�v�a�t�i�o�n� �(�s�t�a�t�e�m�e�n�t�s� �3�6�-� 

�5�2�)�(�O�s�c�a�r�s�o�n�,� �1�9�7�7�)�.� �A� �L�i�k�e�r�t� �t�y�p�e� �s�c�a�l�e� �r�a�n�g�i�n�g� �f�r�o�m� �1� �(�N�o� �n�e�v�e�r�)� �t�o� �7� �(�Y�e�s� �a�l�w�a�y�s�)� 

�w�a�s� �p�r�o�v�i�d�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �e�a�c�h� �s�t�a�t�e�m�e�n�t�.� �T�h�e� �d�e�m�o�g�r�a�p�h�i�c� �s�e�c�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t� 

�c�o�n�t�a�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n� �r�e�l�a�t�i�n�g� �t�o� �t�e�a�c�h�e�r�s �� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 
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�V�a�l�i�d�i�t�y� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y�.� 

�A�s� �d�e�t�a�i�l�e�d� �i�n� �c�h�a�p�t�e�r� �t�w�o�,� �t�h�e� �S�o�C�Q� �a�n�d� �A�I� �w�e�r�e� �u�s�e�d� �i�n� �s�e�v�e�r�a�l� �s�t�u�d�i�e�s�,� �a�n�d� �t�h�e�i�r� 

�v�a�l�i�d�i�t�y� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y� �w�i�t�h� �e�q�u�i�v�a�l�e�n�t� �g�r�o�u�p�s� �h�a�v�e� �b�e�e�n� �d�o�c�u�m�e�n�t�e�d�.� �T�h�e� �i�n�t�e�r�n�a�l� 

�c�o�n�s�i�s�t�e�n�c�y� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �r�e�l�i�a�b�i�l�i�t�y� �f�o�r� �t�h�e� �s�e�v�e�n� �S�o�C�Q� �c�o�n�s�t�r�u�c�t�s� �w�a�s� �r�e�p�o�r�t�e�d� �b�y� �H�a�l�l�,� 

�G�e�o�r�g�e�,� �a�n�d� �R�u�t�h�e�r�f�o�r�d� �(�1�9�7�7�)� �t�o� �r�a�n�g�e� �f�r�o�m� �.�6�4� �t�o� �.�8�3�.� �T�h�i�s� �r�e�l�i�a�b�i�l�i�t�y� �f�i�g�u�r�e� �w�a�s� 

�c�o�r�r�o�b�o�r�a�t�e�d� �b�y� �C�u�n�n�i�n�g�h�a�m�,� �H�i�l�l�i�s�o�n�,� �a�n�d� �H�o�r�n�e� �(�1�9�8�5�)� �t�o� �r�a�n�g�e� �f�r�o�m� �.�5�7� �t�o� �.�8�2�.� �T�e�s�t� 

�r�e�-�t�e�s�t� �r�e�l�i�a�b�i�l�i�t�y� �r�a�n�g�e�d� �f�r�o�m� �.�6�5� �t�o� �.�8�6� �(�H�a�l�l�,� �G�e�o�r�g�e�,� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�)�.� �T�h�e� 

�i�n�s�t�r�u�m�e�n�t� �w�a�s� �a�g�a�i�n� �s�u�b�j�e�c�t�e�d� �t�o� �a� �t�e�s�t� �f�o�r� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �(�B�a�i�l�e�y� �&� �P�a�s�h�a�,� �1�9�9�2�)�.� 

�T�h�e� �r�e�s�u�l�t�a�n�t� �C�r�o�n�b�a�c�h�'�s� �a�l�p�h�a� �r�a�n�g�e�d� �f�r�o�m� �.�4�2� �t�o� �.�7�9�.� �B�a�i�l�e�y� �a�n�d� �P�a�l�s�h�a� �s�u�g�g�e�s�t�e�d� 

�r�e�d�u�c�t�i�o�n� �o�f� �t�h�e� �c�o�n�s�t�r�u�c�t�s� �f�r�o�m� �s�e�v�e�n� �t�o� �f�i�v�e�,� �b�u�t� �w�a�r�n�e�d� �t�h�a�t� �f�u�r�t�h�e�r� �s�t�u�d�i�e�s� �o�f� �t�h�e� �5� 

�c�o�n�s�t�r�u�c�t�s� �w�o�u�l�d� �b�e� �n�e�c�e�s�s�a�r�y� �b�e�f�o�r�e� �f�e�w�e�r� �t�h�a�n� �s�e�v�e�n� �c�o�n�s�t�r�u�c�t�s� �c�o�u�l�d� �b�e� �u�s�e�d�.� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �o�r�i�g�i�n�a�l� �S�o�C�Q� �(�H�a�l�l�,� �G�e�o�r�g�e�,� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�)� �w�a�s� �u�s�e�d� �f�o�r� �t�h�e� 

�p�r�e�s�e�n�t� �s�t�u�d�y�.� 

�S�o�C�Q� �c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y�,� �u�s�i�n�g� �8�3�0� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�o�f�e�s�s�o�r�s�,� �w�a�s� �p�a�r�t�i�a�l�l�y� �s�u�p�p�o�r�t�e�d� 

�b�e�c�a�u�s�e� �"�7�2�%� �o�f� �t�h�e� �i�t�e�m�s� �c�o�r�r�e�l�a�t�e�d� �m�o�r�e� �h�i�g�h�l�y� �w�i�t�h� �t�h�e� �s�t�a�g�e�s� �t�o� �w�h�i�c�h� �t�h�e�y� �h�a�d� �b�e�e�n� 

�a�s�s�i�g�n�e�d� �t�h�a�n� �w�i�t�h� �a�n�y� �o�t�h�e�r� �s�t�a�g�e�"� �(�H�a�l�l�,� �G�e�o�r�g�e� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�,� �p�.� �2�1�)�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �a�s� �d�i�s�t�a�n�c�e� �b�e�t�w�e�e�n� �s�u�b�s�c�a�l�e�s� �i�n�c�r�e�a�s�e�s�,� �t�h�e� �d�a�t�a� �i�n�d�i�c�a�t�e�d� �d�e�c�r�e�a�s�i�n�g� 

�c�o�r�r�e�l�a�t�i�o�n�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �f�a�c�t�o�r� �a�n�a�l�y�s�i�s� �r�e�s�u�l�t�s� �s�u�p�p�o�r�t�e�d� �t�h�e� �r�e�l�a�t�i�v�e� �i�n�d�e�p�e�n�d�e�n�c�e� �o�f� �t�h�e� 

�s�u�b�s�c�a�l�e�s�.� �I�t�e�m�s� �l�o�a�d�i�n�g� �o�n� �a� �p�a�r�t�i�c�u�l�a�r� �c�o�n�s�t�r�u�c�t� �i�n� �t�h�e� �S�o�C�Q� �w�e�r�e� �s�c�o�r�e�d� �s�i�m�i�l�a�r�l�y� �o�n� 

�t�h�e� �s�c�a�l�e�.� �T�h�e� �s�i�m�i�l�a�r�i�t�y� �o�f� �s�c�o�r�e�s� �o�n� �e�a�c�h� �i�t�e�m�-�s�c�a�l�e� �i�n�f�e�r�s� �t�h�a�t� �e�a�c�h� �s�c�a�l�e� �m�e�a�s�u�r�e�s� �i�d�e�a�s� 

�d�i�s�t�i�n�c�t� �f�r�o�m� �i�d�e�a�s� �m�e�a�s�u�r�e�d� �b�y� �o�t�h�e�r� �i�t�e�m�-�s�c�a�l�e�s�.� �F�i�n�a�l�l�y�,� �B�a�i�l�e�y� �a�n�d� �P�a�l�s�h�a� �(�1�9�9�2�)� �f�o�u�n�d� 

�a� �h�i�g�h� �d�e�g�r�e�e� �o�f� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �b�e�t�w�e�e�n� �s�c�a�l�e� �s�c�o�r�e�s� �a�n�d� �i�n�t�e�r�v�i�e�w� �d�a�t�a�.� 
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�U�s�i�n�g� �t�h�e� �S�p�e�a�r�m�a�n�-�B�r�o�w�n� �F�o�r�m�u�l�a�,� �A�I� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �.�9�5� �w�a�s� �c�o�m�p�u�t�e�d�.� 

�C�o�n�c�u�r�r�e�n�t� �v�a�l�i�d�i�t�y� �f�o�r� �t�h�e� �A�I� �w�a�s� �a�t� �l�e�a�s�t� �p�a�r�t�i�a�l�l�y� �e�s�t�a�b�l�i�s�h�e�d� �t�h�r�o�u�g�h� �a� �c�o�r�r�e�l�a�t�i�o�n� �o�f� �.�4�4� 

�b�e�t�w�e�e�n� �4�0� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s �� �i�d�e�a�s�,� �p�r�a�c�t�i�c�e�s�,� �a�n�d� �p�r�o�d�u�c�t�s� �a�n�d� �t�h�e�i�r� �i�n�s�t�r�u�m�e�n�t� �s�c�o�r�e�s� 

�(�O�s�c�a�r�s�o�n�,� �1�9�7�7�)�.� �P�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �b�e�t�w�e�e�n� �i�t�e�m�s� �r�a�n�g�e�d� �f�r�o�m� �.�3�1� �t�o� �.�8�1�.� 

�T�h�e� �s�p�l�i�t�-�h�a�l�f� �m�e�t�h�o�d� �w�a�s� �e�m�p�l�o�y�e�d� �t�o� �e�s�t�a�b�l�i�s�h� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� 

�S�e�l�e�c�t�i�o�n� �o�f� �V�a�r�i�a�b�l�e�s�.� 

�S�o�m�e� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �r�e�v�i�e�w�e�d� �l�i�t�e�r�a�t�u�r�e� �(�s�e�e� �c�h�a�p�t�e�r� �t�w�o�)� �r�e�l�a�t�e� �t�o� �S�o�C�.� �A� �f�e�w� �o�f� 

�t�h�o�s�e� �v�a�r�i�a�b�l�e�s� �t�h�a�t� �r�e�l�a�t�e� �t�o� �S�o�C� �s�u�c�h� �a�s� �a�g�e�,� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �l�e�v�e�l� �o�f� �s�c�h�o�o�l�,� �a�n�d� 

�t�y�p�e� �o�f� �s�c�h�o�o�l� �s�e�e�m� �t�o� �h�a�v�e� �w�e�a�k� �e�f�f�e�c�t�s� �o�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s�.� �S�u�c�h� �v�a�r�i�a�b�l�e�s� 

�w�e�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�.� �A�m�o�n�g� �a�l�l� �t�h�e� �v�a�r�i�a�b�l�e�s� �i�n�d�i�c�a�t�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e�,� 

�t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �i�n�c�l�u�d�e�d� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �m�o�n�t�h�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� �T�h�e�s�e� �v�a�r�i�a�b�l�e�s� �s�h�o�w�e�d� �c�o�n�s�i�s�t�e�n�t� 

�r�e�l�a�t�i�o�n�s�h�i�p�s� �t�o� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� 

�A�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �w�a�s� �a�l�s�o� �a�d�d�e�d� �t�o� �s�t�u�d�y� �h�o�w� �t�e�a�c�h�e�r�s�'� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� 

�c�h�a�n�g�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e�i�r� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �T�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �a�d�d�i�n�g� �a�d�o�p�t�i�o�n�-� 

�p�r�o�n�e�n�e�s�s� �s�t�e�r�m�s� �f�r�o�m� �i�t�s� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �u�s�e�r�s�'� �p�e�r�c�e�p�t�i�o�n�s� �t�o�w�a�r�d� �r�e�f�o�r�m� �u�s�e�,� �a�n�d� �a�l�s�o� 

�b�a�s�e�d� �o�n� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �p�e�r�s�o�n�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�n� �t�h�e� �c�o�n�c�e�r�n� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n� �m�e�m�b�e�r�s� 

�(�O�s�c�a�r�s�o�n�,� �1�9�7�7�;� �L�e�w�i�s� �&� �S�e�i�b�o�l�d�,� �1�9�9�3�)�.� �I�t� �w�a�s� �t�h�e�r�e�f�o�r�e� �e�x�p�e�c�t�e�d� �t�h�a�t� �t�h�o�s�e� �w�h�o� �w�e�r�e� 

�m�o�r�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�,� �u�s�i�n�g� �t�h�e� �M�e�d�i�a�n�-�S�p�l�i�t� �m�e�t�h�o�d� �(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�,� �w�o�u�l�d� �h�a�v�e� �p�e�a�k� 

�c�o�n�c�e�r�n�s� �a�t� �s�t�a�g�e�s� �3�,� �4�,� �5�,� �a�n�d� �6�,� �w�h�i�l�e� �t�h�o�s�e� �w�h�o� �w�e�r�e� �l�e�s�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �w�o�u�l�d� �h�a�v�e� 

�p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �s�t�a�g�e�s� �0�,� �1�,� �a�n�d� �2�.� 
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�T�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h� �i�n�c�l�u�d�e�d� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�,� 

�m�o�n�t�h�s� �o�f� �H�S�T�W� �r�e�f�o�r�m� �e�x�p�e�r�i�e�n�c�e�,� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �a�n�d� �a�d�o�p�t�i�o�n� 

�p�r�o�n�e�n�e�s�s�.� �T�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �c�o�n�s�i�s�t�e�d� �o�f� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� �T�h�e� �s�t�a�g�e�s� �w�e�r�e� 

�c�o�m�p�u�t�e�d� �u�s�i�n�g� �t�h�e� �r�e�s�p�o�n�s�e�s� �f�r�o�m� �3�5� �i�t�e�m�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s�.� �T�h�e� �s�e�v�e�n� 

�s�t�a�g�e�s� �i�n�c�l�u�d�e�d�,� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� 

�c�o�l�l�a�b�o�r�a�t�i�o�n�,� �r�e�f�o�c�u�s�i�n�g� �(�H�a�l�l�,� �1�9�7�9�)�.� 

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s�.� 

�A� �c�o�m�p�o�s�i�t�e� �i�n�s�t�r�u�m�e�n�t� �t�h�a�t� �c�o�n�t�a�i�n�e�d� �t�h�e� �v�a�r�i�o�u�s� �s�e�c�t�i�o�n�s� �(�S�o�C�Q�,� �A�I�,� �a�n�d� �r�e�q�u�e�s�t� 

�f�o�r� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a�)� �w�e�r�e� �u�s�e�d� �t�o� �c�o�l�l�e�c�t� �d�a�t�a� �f�o�r� �t�h�e� �s�t�u�d�y� �(�S�e�e� �A�p�p�e�n�d�i�x� �B�)�.� 

�I�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �s�e�n�t� �t�o� �t�h�e� �s�c�h�o�o�l� �c�o�n�t�a�c�t� �p�e�r�s�o�n� �(�s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�)� �a�t� �e�a�c�h� �o�f� �t�h�e� �t�h�i�r�t�y� 

�s�i�t�e�s� �i�n�v�o�l�v�e�d� �i�n� �H�S�T�W� �r�e�f�o�r�m�.� �C�o�m�p�l�e�t�e�d� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �r�e�s�e�a�r�c�h�e�r� 

�d�i�r�e�c�t�l�y� �i�n� �s�e�l�f�-�a�d�d�r�e�s�s�e�d�,� �s�t�a�m�p�e�d� �e�n�v�e�l�o�p�e�s�.� �E�a�c�h� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �n�u�m�e�r�i�c�a�l�l�y� �c�o�d�e�d� �t�o� 

�m�a�i�n�t�a�i�n� �a�n�o�n�y�m�i�t�y�,� �a�n�d� �t�o� �l�i�n�k� �c�o�n�t�a�c�t� �p�e�r�s�o�n�s� �w�i�t�h� �p�a�r�t�i�c�i�p�a�n�t�s�.� �T�i�m�e� �n�e�e�d�e�d� �f�o�r� �a� 

�p�e�r�s�o�n� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �t�o�o�k� �n�o� �m�o�r�e� �t�h�a�n� �1�5� �m�i�n�u�t�e�s�.� �C�o�m�p�l�e�t�e�d� �i�n�s�t�r�u�m�e�n�t�s� 

�w�e�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �r�e�t�u�r�n�e�d� �w�i�t�h�i�n� �3� �w�e�e�k�s� �a�f�t�e�r� �t�h�e�y� �h�a�d� �b�e�e�n� �s�e�n�t� �t�o� �c�o�n�t�a�c�t� �p�e�r�s�o�n�s�.� 

�H�o�w�e�v�e�r�,� �s�o�m�e� �s�c�h�o�o�l�s� �r�e�t�u�r�n�e�d� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s� �l�a�t�e�r� �b�e�c�a�u�s�e� �o�f� �s�e�v�e�r�a�l� �r�e�a�s�o�n�s�.� 

�A� �l�e�t�t�e�r� �r�e�q�u�e�s�t�i�n�g� �f�o�r� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �s�t�u�d�y� �a�n�d� �t�o� �a�c�t� �a�s� �c�o�n�t�a�c�t� 

�p�e�r�s�o�n� �w�a�s� �f�o�r�w�a�r�d�e�d� �b�y� �f�a�x� �t�o� �e�a�c�h� �o�f� �t�h�e� �t�h�i�r�t�y� �H�S�T�W� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�s� �i�n� �t�h�e� �t�h�i�r�t�y� �s�i�t�e�s� 

�i�n� �V�i�r�g�i�n�i�a� �(�A�p�p�e�n�d�i�x� �A�)�.� �F�o�l�l�o�w�-�u�p� �p�h�o�n�e� �c�a�l�l�s� �w�e�r�e� �m�a�d�e� �t�o� �a�s�c�e�r�t�a�i�n� �t�h�e� �d�e�c�i�s�i�o�n�s� �o�f� 

�e�a�c�h� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r� �r�e�g�a�r�d�i�n�g� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �s�t�u�d�y�.� �A�f�t�e�r� �f�i�v�e� �d�a�y�s� �o�f� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �w�i�t�h� �t�h�e� �v�a�r�i�o�u�s� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�s�,� �c�o�n�t�a�c�t� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �w�i�t�h� �t�w�e�n�t�y� 
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�t�h�r�e�e� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�s� �o�u�t� �o�f� �w�h�i�c�h� �n�i�n�e�t�e�e�n� �s�i�t�e�s� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t�s� 

�w�e�r�e� �t�h�e�n� �f�o�r�w�a�r�d�e�d� �t�o� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �n�i�n�e�t�e�e�n� �s�i�t�e�s� �e�n�g�a�g�e�d� �i�n� �H�S�T�W� �r�e�f�o�r�m� �i�n� �V�i�r�g�i�n�i�a�,� 

�w�h�i�l�e� �t�r�y�i�n�g� �t�o� �e�s�t�a�b�l�i�s�h� �c�o�n�t�a�c�t�s� �w�i�t�h� �c�o�o�r�d�i�n�a�t�o�r�s� �i�n� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�e�v�e�n� �s�i�t�e�s�.� 

�S�i�n�c�e� �1�2�0�7� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �f�o�r�w�a�r�d�e�d� �t�o� �n�i�n�e�t�e�e�n� �c�o�n�t�a�c�t� �p�e�r�s�o�n�s� �d�u�r�i�n�g� �t�h�e� 

�C�h�r�i�s�t�m�a�s� �s�e�a�s�o�n�,� �s�o�m�e� �c�o�n�t�a�c�t� �p�e�r�s�o�n�s� �d�e�c�i�d�e�d� �t�o� �d�i�s�t�r�i�b�u�t�e� �t�h�e�m� �i�n� �J�a�n�u�a�r�y� �a�f�t�e�r� �t�h�e� 

�h�o�l�i�d�a�y�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �s�e�v�e�r�a�l� �o�t�h�e�r� �s�c�h�o�o�l�s� �c�o�u�l�d� �n�o�t� �r�e�t�u�r�n� �t�h�e�i�r� �i�n�s�t�r�u�m�e�n�t�s� �o�n� �t�i�m�e� 

�b�e�c�a�u�s�e� �o�f� �s�c�h�o�o�l� �c�l�o�s�i�n�g�s� �d�u�e� �t�o� �s�n�o�w�-�s�t�o�r�m�s� �t�h�a�t� �r�e�s�u�l�t�e�d� �i�n� �c�o�m�b�i�n�e�d� �t�h�r�e�e� �w�e�e�k�s� 

�d�e�l�a�y�,� �r�e�s�u�l�t�i�n�g� �i�n� �a� �v�a�r�i�a�b�l�e� �r�e�t�u�r�n�-�t�i�m�e�.� �H�o�w�e�v�e�r�,� �t�w�o� �w�e�e�k�s� �a�f�t�e�r� �t�h�e� �f�i�r�s�t� �m�a�i�l�i�n�g� �w�a�s� 

�m�a�d�e�,� �f�o�l�l�o�w�-�u�p� �p�o�s�t�-�c�a�r�d�s� �w�e�r�e� �s�e�n�t� �t�h�r�o�u�g�h� �c�o�n�t�a�c�t� �p�e�r�s�o�n�s� �e�x�p�r�e�s�s�i�n�g� �a�p�p�r�e�c�i�a�t�i�o�n� �t�o� 

�t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �c�o�m�p�l�e�t�e�d� �a�n�d� �r�e�t�u�r�n�e�d� �t�h�e�i�r� �i�n�s�t�r�u�m�e�n�t�s�,� �w�h�i�l�e� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� 

�r�e�m�i�n�d�i�n�g� �t�h�o�s�e� �w�h�o� �h�a�d� �n�o�t� �r�e�s�p�o�n�d�e�d� �t�o� �d�o� �s�o� �(�A�p�p�e�n�d�i�x� �C�)�.� �T�h�e� �f�i�r�s�t� �m�a�i�l�i�n�g� �b�e�g�a�n� �o�n� 

�D�e�c�e�m�b�e�r� �1�4�,� �1�9�9�5�.� �R�e�t�u�r�n� �o�f� �c�o�m�p�l�e�t�e�d� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �c�o�m�m�e�n�c�e�d� �o�n� �D�e�c�e�m�b�e�r� �1�8� �a�n�d� 

�e�n�d�e�d� �o�n� �F�e�b�r�u�a�r�y� �1�4�.� �N�i�n�e� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �a�f�t�e�r� �t�h�e� �r�e�t�u�r�n� �p�e�r�i�o�d� �e�x�p�i�r�e�d�,� �a�n�d� 

�w�e�r�e� �t�h�e�r�e�f�o�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �a�n�a�l�y�s�i�s�.� �A� �s�u�r�v�e�y� �o�f� �n�o�n�r�e�s�p�o�n�d�e�n�t�s� �w�a�s� �c�o�n�s�i�d�e�r�e�d� 

�u�n�n�e�c�e�s�s�a�r�y� �b�e�c�a�u�s�e� �t�h�e� �e�s�t�a�b�l�i�s�h�e�d� �5�5�%� �r�e�t�u�r�n� �r�a�t�e� �w�a�s� �e�x�c�e�e�d�e�d�.� �F�u�r�t�h�e�r�m�o�r�e�,� �b�o�t�h� �t�h�e� 

�n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �a�n�d� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �r�e�p�r�e�s�e�n�t�e�d� �t�h�e� �v�a�r�i�o�u�s� �g�e�o�g�r�a�p�h�i�c�a�l� �r�e�g�i�o�n�s� �o�f� 

�V�i�r�g�i�n�i�a�.� 

�T�h�e� �d�a�t�a� �w�a�s� �f�i�r�s�t� �s�u�b�j�e�c�t�e�d� �t�o� �d�e�s�c�r�i�p�t�i�v�e� �a�n�a�l�y�s�i�s� �(�H�o�w�e�l�l�,� �1�9�9�2�;� �P�e�d�h�a�z�u�r� �&� 

�P�e�d�h�a�z�u�r�,� �1�9�9�1�)�.� �S�e�c�o�n�d�,� �m�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �(�M�A�N�O�V�A�)� �w�a�s� �c�o�n�d�u�c�t�e�d� 

�(�S�t�e�v�e�n�s�,� �1�9�9�2�)�,� �u�s�i�n�g� �t�h�e� �S�t�a�t�i�s�t�i�c�a�l� �P�a�c�k�a�g�e� �f�o�r� �t�h�e� �S�o�c�i�a�l� �S�c�i�e�n�c�e�s� �(�S�P�S�S�)�.� �T�o� �f�a�c�i�l�i�t�a�t�e� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �a�n�a�l�y�s�i�s�,� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �n�u�m�b�e�r� �o�n�e� �i�s� �r�e�p�r�o�v�i�d�e�d� �b�e�l�o�w�:� 
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�D�o� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� 

�D�o�s�s�e�t�t� �(�1�9�7�3�)� �v�a�r�y� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e�i�r� �l�e�v�e�l�s� �o�f� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �u�s�e� �o�f� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n� �(�H�S�T�W�)� �r�e�f�o�r�m�?� 

�T�o� �a�d�d�r�e�s�s� �t�h�e� �f�i�r�s�t� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�,� �m�e�a�n�s� �w�e�r�e� �c�o�m�p�u�t�e�d� �f�o�r� �t�e�a�c�h�e�r�s� �a�c�c�o�r�d�i�n�g� �t�o� 

�e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s�.� �C�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �a�n�d� �p�r�e�s�e�n�t�a�t�i�o�n� �i�n� �a� �c�h�a�r�t� �p�r�o�v�i�d�e�d� �a�n� 

�a�n�s�w�e�r� �t�o� �t�h�e� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e� �i�n� 

�u�s�i�n�g� �t�h�e� �H�S�T�W� �r�e�f�o�r�m�.� �F�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s�,� �g�r�o�u�p�i�n�g�s� �w�e�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�N�o�n�-�u�s�e�r�s�-�n�o� �e�x�p�e�r�i�e�n�c�e� 

�B�e�g�i�n�n�i�n�g� �u�s�e�r�s�-�m�o�r�e� �t�h�a�n� �1�,� �b�u�t� �n�o�t� �m�o�r�e� �t�h�a�n� �1�2� �m�o�n�t�h�s� �e�x�p�e�r�i�e�n�c�e�,� 

�M�e�d�i�u�m� �u�s�e�r�s�-�m�o�r�e� �t�h�a�n� �1�2�,� �b�u�t� �n�o�t� �m�o�r�e� �t�h�a�n� �2�4� �m�o�n�t�h�s� �e�x�p�e�r�i�e�n�c�e�,� 

�M�a�x�i�m�u�m� �u�s�e�r�s�-�m�o�r�e� �t�h�a�n� �2�4�,� �m�o�n�t�h�s� �o�f� �e�x�p�e�r�i�e�n�c�e�.� 

�T�h�e� �g�r�o�u�p�i�n�g�s� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �b�a�s�e�d� �o�n� �a� �s�t�u�d�y� �b�y� �H�a�l�l� �(�1�9�7�8�)� �a�b�o�u�t� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e� �i�n� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�-�t�e�a�c�h�i�n�g�.� 

�F�u�r�t�h�e�r� �a�n�a�l�y�s�i�s� �w�a�s� �c�o�n�d�u�c�t�e�d� �b�y� �s�u�b�j�e�c�t�i�n�g� �t�h�e� �d�a�t�a� �t�o� �m�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�i�s� �o�f� 

�v�a�r�i�a�n�c�e� �(�M�A�N�O�V�A�)� �p�r�o�c�e�d�u�r�e�s�.� �T�h�e� �p�r�o�c�e�d�u�r�e� �f�i�r�s�t� �d�e�t�e�r�m�i�n�e�d� �i�f� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� 

�a�c�c�o�r�d�i�n�g� �t�o� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �w�e�r�e� �p�a�r�a�l�l�e�l�.� �T�h�e�n� �t�h�e� �p�r�o�c�e�d�u�r�e� �d�e�t�e�r�m�i�n�e�d� �w�h�e�t�h�e�r� �t�h�e� 

�s�c�o�r�e�s� �o�n� �e�a�c�h� �s�t�a�g�e� �w�e�r�e� �c�o�i�n�c�i�d�e�n�t� �w�i�t�h� �o�n�e� �a�n�o�t�h�e�r�.� �F�i�n�a�l�l�y�,� �t�h�e� �p�r�o�c�e�d�u�r�e� �t�e�s�t�e�d� �f�o�r� 

�e�q�u�a�l� �m�e�a�n�s� �a�t� �e�a�c�h� �s�t�a�g�e�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �t�e�s�t� �o�f� �l�e�v�e�l�n�e�s�s� �o�f� �m�e�a�n�s� �w�a�s� �t�o� �f�i�n�d� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �m�e�a�n� �l�e�v�e�l�s�,� �a�n�d� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �p�a�t�t�e�r�n�s� �o�f� �r�e�s�p�o�n�s�e�s� �a�c�r�o�s�s� �t�h�e� �s�t�a�g�e�s� �t�o� 

�f�a�c�i�l�i�t�a�t�e� �m�o�r�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �p�r�o�f�i�l�e�.� �I�n� �a�p�p�l�y�i�n�g� �M�A�N�O�V�A�,� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �w�a�s� 
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�u�s�e�d� �t�o� �t�e�s�t� �f�o�r� �p�a�r�a�l�l�e�l�i�s�m� �a�m�o�n�g� �t�h�e� �c�o�n�c�e�r�n� �s�c�o�r�e�s� �f�o�r� �d�i�f�f�e�r�e�n�t� �t�e�a�c�h�e�r� �g�r�o�u�p�i�n�g�s� 

�(�G�r�i�f�f�i�t�h�,� �1�9�9�3�)�.� �S�t�e�v�e�n�s� �(�1�9�9�2�)� �g�i�v�e�s� �T�?� �a�s�:� 

�T�?� �=� �k� �d�'�S� �|�d�.� �w�h�e�r�e�,� 

�k� �=� �a� �c�o�n�s�t�a�n�t� �i�n�v�o�l�v�i�n�g� �g�r�o�u�p� �s�i�z�e�s�,� 

�d� �=� �t�h�e� �v�e�c�t�o�r� �o�f� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�s�,� 

�S� �=� �t�h�e� �c�o�v�a�r�i�a�n�c�e� �m�a�t�r�i�x� �(�p�.� �1�5�5�)�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �S�t�e�v�e�n�s� �(�1�9�9�2�)�,� �t�h�e� �T�?� �i�s� �a� �c�o�m�p�a�r�i�s�o�n� �o�f� �b�e�t�w�e�e�n�-�v�a�r�i�a�b�i�l�i�t�y� �(�g�i�v�e�n� 

�b�y� �d� �v�e�c�t�o�r�s�)� �t�o� �w�i�t�h�i�n� �v�a�r�i�a�b�i�l�i�t�y� �(�g�i�v�e�n� �b�y� �S�)�.� �T�h�e� �T�?� �i�s� �t�h�e�n� �c�o�n�v�e�r�t�e�d� �t�o� �F� �i�n� �o�r�d�e�r� �t�o� 

�t�e�s�t� �f�o�r� �s�i�g�n�i�f�i�c�a�n�t� �p�a�r�a�l�l�e�l�i�s�m� �o�f� �t�h�e� �s�t�a�g�e� �s�c�o�r�e�s� �a�m�o�n�g� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �t�h�u�s�:� 

�F� �=� �n�l� �+� �n�2�-�p�-� �1�T�?� 
�(�n�l� �+� �n�2� �-� �2�)�p�,� �w�h�e�r�e� 

�P�p� �=� �t�h�e� �n�u�m�b�e�r� �o�f� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� 

�n�l� �+� �n�2� �=� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �s�u�b�j�e�c�t�s� �(�f�o�r� �t�w�o� �i�n�d�e�p�e�n�d�e�n�t� 
�v�a�r�i�a�b�l�e�s�)�.� 
�A�l�p�h�a� �l�e�v�e�l� �w�a�s� �s�e�t� �a�t� �.�0�5�.� 

�T�h�e� �t�e�s�t� �f�o�r� �p�a�r�a�l�l�e�l�i�s�m� �w�a�s� �c�a�r�r�i�e�d� �o�u�t� �b�e�t�w�e�e�n� �t�h�e� �d�i�f�f�e�r�e�n�t� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� 

�a�c�r�o�s�s� �t�h�e� �s�e�v�e�n� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�.� �C�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �a�l�s�o� �t�e�s�t�e�d� 

�f�o�r� �c�o�i�n�c�i�d�e�n�c�e� �o�f� �t�h�e� �m�e�a�n�s�,� �a�n�d� �t�h�e� �m�e�a�n�s� �f�o�r� �e�a�c�h� �s�t�a�g�e� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� �e�a�c�h� 

�t�e�a�c�h�e�r� �g�r�o�u�p�i�n�g�.� �T�h�e� �p�u�r�p�o�s�e� �w�a�s� �t�o� �v�e�r�i�f�y� �w�h�e�t�h�e�r� �t�h�e� �p�r�o�f�i�l�e� �w�a�s� �l�e�v�e�l� �o�r� �f�l�a�t�.� �T�h�e� 

�S�P�S�S�X� �M�A�N�O�V�A� �p�r�o�g�r�a�m� �f�o�r� �p�r�o�f�i�l�e� �a�n�a�l�y�s�i�s� �w�a�s� �u�s�e�d� �(�S�t�e�v�e�n�s�,� �1�9�9�2� �p�.� �4�8�7�)�.� 

�T�h�e� �s�e�c�o�n�d� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �b�e�l�o�w�:� 

�D�o� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �c�h�a�n�g�e� �w�h�e�n� �t�e�a�c�h�e�r�s� �a�r�e� �g�r�o�u�p�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �h�o�u�r�s� �o�f� �H�S�T�W� �q�u�a�l�i�t�y� �w�o�r�k�s�h�o�p�s� 

�a�t�t�e�n�d�e�d�,� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�s� �t�h�e�y� �i�m�p�l�e�m�e�n�t� �t�h�e� �H�S�T�W� �r�e�f�o�r�m�?� 
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�F�o�r� �t�h�e� �s�e�c�o�n�d� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�,� �g�r�o�u�p� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �u�s�i�n�g� �r�a�w� 

�s�c�o�r�e�s� �t�o� �c�o�m�p�u�t�e� �g�r�o�u�p� �m�e�a�n�s� �f�o�r� �e�a�c�h� �s�t�a�g�e�.� �G�r�o�u�p� �m�e�a�n�s� �w�e�r�e� �d�i�s�p�l�a�y�e�d� �i�n� �c�h�a�r�t�s� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �g�r�o�u�p�i�n�g�s�:� 

�1�.� �T�e�a�c�h�i�n�g� �a�r�e�a� �(�A�c�a�d�e�m�i�c�,� �V�o�c�a�t�i�o�n�a�l�)�;� 

�2�.� �E�d�u�c�a�t�i�o�n� �l�e�v�e�l� �(�L�e�s�s� �t�h�a�n� �A�s�s�o�c�i�a�t�e� �D�e�g�r�e�e� �o�r� �A�s�s�o�c�i�a�t�e� �D�e�g�r�e�e�,� �B�a�c�h�e�l�o�r�s� 

�D�e�g�r�e�e�,� �M�a�s�t�e�r�s� �D�e�g�r�e�e�,� �M�a�s�t�e�r�s� �D�e�g�r�e�e� �w�i�t�h� �a�t� �l�e�a�s�t� �3�0� �h�o�u�r�s� �o�f� �c�r�e�d�i�t�s�,� 

�D�o�c�t�o�r�a�l� �D�e�g�r�e�e�)�;� 

�3�.� �H�o�u�r�s� �o�f� �H�S�T�W� �q�u�a�l�i�t�y� �w�o�r�k�s�h�o�p�s� �a�t�t�e�n�d�e�d�,� �u�s�i�n�g� �t�h�e� �M�e�d�i�a�n�-�S�p�l�i�t� �m�e�t�h�o�d� 

�(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�.� 

�4�.� �A�d�o�p�t�i�o�n� �p�r�o�n�e�,� �a�l�s�o� �u�s�i�n�g� �t�h�e� �M�e�d�i�a�n�-�S�p�l�i�t� �m�e�t�h�o�d� �(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�.� 

�M�A�N�O�V�A� �w�a�s� �u�s�e�d� �b�e�c�a�u�s�e� �i�t� �e�n�a�b�l�e�d� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�o� �t�e�s�t� �t�h�e� �o�v�e�r�a�l�l� 

�h�y�p�o�t�h�e�s�e�s� �o�n� �p�a�r�a�l�l�e�l�i�s�m�,� �c�o�i�n�c�i�d�e�n�c�e�,� �a�n�d� �l�e�v�e�l�n�e�s�s� �o�f� �t�h�e� �p�r�o�f�i�l�e�s� �(�B�r�a�y� �&� �M�a�x�w�e�l�l� �&� 

�C�o�l�e�,� �1�9�9�5�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �i�t� �a�l�l�o�w�e�d� �f�o�r� �t�h�e� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �m�o�r�e� �t�h�a�n� �o�n�e� �d�e�p�e�n�d�e�n�t� 

�v�a�r�i�a�b�l�e�s� �t�o� �b�e� �e�v�a�l�u�a�t�e�d� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �P�a�r�a�l�l�e�l�i�s�m� �i�m�p�l�i�e�s� �t�h�e� �s�a�m�e� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e� 

�a�m�o�n�g� �t�h�e� �s�c�o�r�e�s� �o�f� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s�.� 

�S�u�m�m�a�r�y� 

�T�h�e� �p�r�o�c�e�d�u�r�e� �u�s�e�d� �i�n� �c�o�n�d�u�c�t�i�n�g� �t�h�i�s� �s�t�u�d�y� �w�a�s� �d�e�s�c�r�i�b�e�d�.� �T�h�e� �p�o�p�u�l�a�t�i�o�n� �w�a�s� 

�h�i�g�h� �s�c�h�o�o�l� �t�e�a�c�h�e�r�s� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�h�e� �H�S�T�W� �r�e�f�o�r�m� �i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �o�f� �V�i�r�g�i�n�i�a�.� 

�I�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�e� �S�o�C� �m�e�a�s�u�r�e�s�,� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �m�e�a�s�u�r�e�s�,� �a�n�d� �a� 

�d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n� �s�e�c�t�i�o�n�.� �D�a�t�a� �c�o�l�l�e�c�t�i�o�n� �w�a�s� �c�o�n�d�u�c�t�e�d� �b�y� �m�a�i�l�.� �T�h�e� �a�n�a�l�y�s�i�s� 

�m�e�t�h�o�d�s� �i�n�c�l�u�d�e�d� �d�e�s�c�r�i�p�t�i�v�e� �s�t�a�t�i�s�t�i�c�s� �a�n�d� �M�A�N�O�V�A�.� 
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�C�h�a�p�t�e�r� �F�o�u�r� 

�F�i�n�d�i�n�g�s� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�e� �r�e�s�e�a�r�c�h� �r�e�s�u�l�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� �T�o� �a�n�s�w�e�r� �t�h�e� �f�i�r�s�t� �r�e�s�e�a�r�c�h� 

�q�u�e�s�t�i�o�n�,� �r�e�s�u�l�t�s� �o�f� �t�h�e� �d�e�s�c�r�i�p�t�i�v�e� �a�n�a�l�y�s�i�s� �a�n�d� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s� �o�f� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� 

�o�f� �c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �a�r�e� �p�r�e�s�e�n�t�e�d�.� �T�h�e� �s�e�c�o�n�d� �r�e�s�e�a�r�c�h� 

�q�u�e�s�t�i�o�n� �w�a�s� �a�n�s�w�e�r�e�d� �t�h�r�o�u�g�h� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s� �a�n�d� �r�e�s�u�l�t�s� �t�h�a�t� �s�h�o�w� �t�e�a�c�h�e�r�s �� 

�c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�e�a�c�h�i�n�g� �a�r�e�a�s�,� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g�,� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �T�h�e� �a�l�p�h�a� �l�e�v�e�l� �f�o�r� �a�l�l� �M�A�N�O�V�A� �t�e�s�t�s� �w�a�s� �s�e�t� �a�t� �.�0�5�.� 

�T�e�a�c�h�e�r�s �� �C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� �a�s� �a� �F�u�n�c�t�i�o�n� �o�f� �E�x�p�e�r�i�e�n�c�e� 

�T�h�e� �f�i�r�s�t� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �w�a�s�:� 

�D�o� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� �D�o�s�s�e�t�t� 

�(�1�9�7�3�)� �v�a�r�y� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �l�e�v�e�l�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �i�n� 

�t�h�e� �u�s�e� �o�f� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n� �(�H�S�T�W�)� �r�e�f�o�r�m�?� 

�M�e�a�n� �s�c�o�r�e�s� �o�n� �t�h�e� �S�o�C� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �s�h�o�w� 

�t�h�e� �r�e�s�u�l�t�s� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�e�x�p�e�r�i�e�n�c�e�.� �T�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �i�n�t�o� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s�:� �t�e�a�c�h�e�r�s� �i�n� �t�h�e�i�r� �t�h�i�r�d� �y�e�a�r� �o�f� 

�e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �H�S�T�W� �r�e�f�o�r�m� �(�N� �=� �7�0�)�,� �t�h�o�s�e� �i�n� �t�h�e�i�r� �s�e�c�o�n�d� �y�e�a�r� �(�N� �=� �2�3�0�)�,� �t�h�o�s�e� �i�n� 

�t�h�e�i�r� �f�i�r�s�t� �y�e�a�r� �(�N� �=� �2�0�7�)�,� �a�n�d� �t�h�o�s�e� �w�h�o� �h�a�d� �n�o� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �r�e�f�o�r�m� �(�N� �=� �1�3�1�)� 

�(�H�a�l�l�,� �1�9�7�6�)�.� �R�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �t�h�a�t�,� �i�n� �a�l�l� �b�u�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e�,� �d�i�f�f�e�r�e�n�c�e�s� �e�x�i�s�t�e�d� 
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�b�e�t�w�e�e�n� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�f� �t�e�a�c�h�e�r�s� �h�a�v�i�n�g� �n�o� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� 

�a�n�d� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �f�i�r�s�t� �y�e�a�r� �o�f� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�e�c�o�n�d� �y�e�a�r�,� �a�n�d� 

�t�e�a�c�h�e�r�s� �i�n� �t�h�e� �t�h�i�r�d� �y�e�a�r�.� �W�h�i�l�e� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �e�x�p�e�r�i�e�n�c�e� 

�r�e�v�e�a�l�e�d� �t�h�e� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �(�2�2�.�5�7�,� �S�.�D�.� �=� �7�.�6�1�)� �a�n�d� �n�e�x�t� �h�i�g�h�e�s�t� �a�t� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e� �(�2�0�.�3�6�,� �S�.�D�.� �=� �6�.�2�7�)�,� �t�h�e� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �t�h�i�r�d� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �r�e�v�e�a�l�e�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �(�2�1�.�4�9�,� �S�.�D�.� �=� �8�.�1�2�)� 

�a�n�d� �n�e�x�t� �h�i�g�h�e�s�t� �a�t� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �(�2�1�.�2�3�,� �S�.�D�.� �=� �7�.�2�2�)� �.� �T�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�e�c�o�n�d� �y�e�a�r� 

�o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�l�s�o� �s�h�o�w�e�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �(�2�0�.�1�3�,� �S�.�D�.� �=� 

�6�.�7�3�)� �(�T�a�b�l�e� �1�)�.� �|� 

�M�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �(�M�A�N�O�V�A�)� �r�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e� �i�n� 

�t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s �� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s�.� �T�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� 

�r�e�v�e�a�l�e�d� �t�h�a�t� �e�x�p�e�r�i�e�n�c�e� �w�a�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �F�(�2�1�,� �1�8�8�0�)� �=� �1�2�.�3�2� �(�p� �<� �.�0�5�)�.� �T�h�i�s� 

�s�i�g�n�i�f�i�c�a�n�t� �r�e�s�u�l�t� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �d�i�f�f�e�r�e�n�t� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� 

�w�e�r�e� �n�o�t� �p�a�r�a�l�l�e�l�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �a�t� �d�i�f�f�e�r�e�n�t� 

�e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �h�a�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �c�o�n�c�e�r�n� �p�e�a�k�s� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �F�(�3�,� 

�6�3�4�)� �=� �4�4�.�1�8� �(�p� �<� �.�0�5�)�,� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� �1�6�.�6�1�(�p� �<� �.�0�5�)�,� �p�e�r�s�o�n�a�l� �s�t�a�g�e� 

�F�(�3�,� �6�3�4�)� �=� �8�.�7�6� �(�p� �<� �.�0�5�)�,� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� �1�1�.�0�5� �(�p� �<� �.�0�5�)�,� �c�o�l�l�a�b�o�r�a�t�i�o�n� 

�s�t�a�g�e�,� �F�(�3�,� �6�3�4�)� �=� �1�5�.�0�7� �(�p� �<� �.�0�5�)�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� �6�.�8�8� �(�p� �<� �.�0�5�)�.� �T�h�e� 

�u�n�i�v�a�r�i�a�t�e� �t�e�s�t�,� �h�o�w�e�v�e�r�,� �s�h�o�w�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �f�o�r� 

�t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �d�i�f�f�e�r�e�n�t� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� �.�9�8�(�p� �>� 

�.�0�5�)�.� �A�d�d�i�t�i�o�n�a�l� �M�A�N�O�V�A� �t�e�s�t�s� �o�f� �c�o�i�n�c�i�d�e�n�c�e� �a�n�d� �l�e�v�e�l�n�e�s�s� �w�e�r�e� �u�n�n�e�c�e�s�s�a�r�y� �s�i�n�c�e� �t�h�e� 

�5�4



�T�a�b�l�e� �1�.� �M�u�l�t�i�p�l�e� �R�a�n�g�e� �T�e�s�t� �f�o�r� �C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� �b�y� �E�x�p�e�r�i�e�n�c�e� 
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�E�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �_�S�o�C� �M�e�a�n� �S�D� �N� 
�A�w�a�r�e�n�e�s�s� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �1�4�.�7�2�a� �6�.�0�2� �1�3�1� 
�I�s�t� �y�e�a�r� �1�0�.�1�6�b� �5�.�6�8� �2�0�7� 
�2�n�d� �y�e�a�r� �8�.�8�1�c� �5�.�7�7� �2�3�0� 
�3�r�d� �y�e�a�r� �6�.�8�7�d� �3�.�9�2� �7�0� 
�I�n�f�o�r�m�a�t�i�o�n�a�l� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �2�0�.�3�6�a� �6�.�2�7� �1�3�1� 
�l�s�t� �y�e�a�r� �1�8�.�4�3�b� �6�.�5�3� �2�0�7� 
�2�n�d� �y�e�a�r� �1�6�.�7�2�c� �7�.�5�2� �2�3�0� 
�3�r�d� �y�e�a�r� �1�3�.�6�4�d� �7�.�2�3� �7�0� 
�P�e�r�s�o�n�a�l� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �2�2�.�5�7�c� �7�.�6�1� �1�3�1� 
�l�s�t� �y�e�a�r� �2�1�.�1�3�¢� �6�.�9�3� �2�0�7� 
�2�n�d� �y�e�a�r� �1�9�.�6�3�b� �8�.�4�2� �2�3�0� 
�3�r�d� �y�e�a�r� �1�7�.�1�0�a� �8�.�2�9� �7�0� 
�M�a�n�a�g�e�m�e�n�t� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �1�5�.�5�4�a� �7�.�6�2� �1�3�1� 
�I�s�t� �y�e�a�r� �1�5�.�4�2�a� �6�.�9�1� �2�0�7� 
�2�n�d� �y�e�a�r� �1�6�.�3�7�a� �7�.�8�0� �2�3�0� 
�3�r�d� �y�e�a�r� �1�4�.�9�l�a� �7�.�8�4� �7�0� 
�C�o�n�s�e�q�u�e�n�c�e�s� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �1�6�.�5�7�a� �7�.�5�5� �1�3�1� 
�l�s�t� �y�e�a�r� �1�8�.�2�3�b� �6�.�2�1� �2�0�7� 
�2�n�d� �y�e�a�r� �2�0�.�1�3�¢� �6�.�7�3� �2�3�0� 
�3�r�d� �y�e�a�r� �2�1�.�2�3�¢� �7�.�2�2� �7�0� 
�C�o�l�l�a�b�o�r�a�t�i�o�n� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �1�4�.�4�7�a� �7�.�1�2� �1�3�1� 
�l�s�t� �y�e�a�r� �1�7�.�2�7�b� �7�.�3�7� �2�0�7� 
�2�n�d� �y�e�a�r� �1�8�.�5�9�b� �7�.�4�9� �2�3�0� 
�3�r�d� �y�e�a�r� �2�1�.�4�9�c� �8�.�1�2� �7�0� 
�R�e�f�o�c�u�s�i�n�g� 
�N�o� �e�x�p�e�r�i�e�n�c�e� �1�0�.�7�9�a� �6�.�3�4� �1�3�1� 
�I�s�t� �y�e�a�r� �.� �1�2�.�0�9�b� �5�.�8�8� �2�0�7� 
�2�n�d� �y�e�a�r� �1�3�.�7�4�c� �6�.�5�3� �2�3�0� 
�3�r�d� �y�e�a�r� �1�3�.�3�4�c� �6�.�5�7� �7�0� 
� � 

�N�o�t�e�.� �M�e�a�n�s� �i�n� �e�a�c�h� �s�t�a�g�e� �h�a�v�i�n�g� �d�i�f�f�e�r�e�n�t� �l�e�t�t�e�r�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� 
�d�i�f�f�e�r�e�n�t� �a�t� �p� �<� �.�0�5� �i�n� �t�h�e� �S�t�u�d�e�n�t�s�-�N�e�w�m�a�n�-�K�e�u�l�s� �M�u�l�t�i�p�l�e� �R�a�n�g�e� �T�e�s�t�.� 
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�A� �p�o�s�t�-�h�o�c� �t�e�s�t�,� �u�s�i�n�g� �t�h�e� �S�t�u�d�e�n�t�-�N�e�w�m�a�n� �K�e�u�l�s� �m�u�l�t�i�p�l�e� �r�a�n�g�e� �t�e�s�t� �(�S�P�S�S�,� 

�1�9�9�0�)�,� �r�e�v�e�a�l�e�d� �t�h�a�t� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e�s�,� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �t�h�i�r�d� �y�e�a�r� 

�o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �h�a�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�i�t�h� �t�w�o� 

�y�e�a�r�s�,� �o�n�e� �y�e�a�r�,� �a�n�d� �n�o� �y�e�a�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e� �(�T�a�b�l�e� �1�)�.� �A�t� �t�h�e� �p�e�r�s�o�n�a�l� 

�s�t�a�g�e�,� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�o�s�e� �i�n� 

�t�h�e�i�r� �f�i�r�s�t� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t�.� �T�h�e�r�e� �w�a�s� 

�n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �o�f� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �t�h�i�r�d� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �t�h�o�s�e� �i�n� �t�h�e� �s�e�c�o�n�d� �y�e�a�r� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e�.� 

�C�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �f�i�r�s�t� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�e�r�e� �m�o�r�e� �i�n�t�e�n�s�e� �t�h�a�n� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �o�f� 

�t�h�o�s�e� �w�h�o� �h�a�d� �n�o� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s� �i�n� �t�h�e�i�r� �s�e�c�o�n�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�e�r�e� �m�o�r�e� 

�i�n�t�e�n�s�e� �t�h�a�n� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �o�f� �t�h�o�s�e� �i�n� �t�h�e�i�r� �f�i�r�s�t� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �I�n� �a�d�d�i�t�i�o�n�,� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s� �i�n� �t�h�e�i�r� 

�t�h�i�r�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�e�r�e� �m�o�r�e� �i�n�t�e�n�s�e� �t�h�a�n� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� 

�c�o�n�c�e�r�n�s� �o�f� �t�h�o�s�e� �i�n� �t�h�e�i�r� �f�i�r�s�t� �y�e�a�r�.� �G�e�n�e�r�a�l�l�y�,� �a�s� �t�h�e� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �i�n�c�r�e�a�s�e�d�,� 

�t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �c�h�a�n�g�e�d� �f�r�o�m� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �s�t�a�g�e�s� �1�,� �2�,� �3� �(�a�w�a�r�e�n�e�s�s�,� 

�i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�)� �t�o�w�a�r�d� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �s�t�a�g�e�s� �4�,� �5� �(�c�o�n�s�e�q�u�e�n�c�e�s�,� 

�c�o�l�l�a�b�o�r�a�t�i�o�n�)�.� 

�F�r�o�m� �F�i�g�u�r�e� �3�,� �i�t� �c�a�n� �b�e� �o�b�s�e�r�v�e�d� �t�h�a�t� �t�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �i�n�c�r�e�a�s�e�d� �f�r�o�m� 

�p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �t�o� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�m�s� �a�s� �t�e�a�c�h�e�r�s� �g�a�i�n�e�d� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �u�s�e� �o�f� �H�S�T�W� �r�e�f�o�r�m�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �r�e�f�o�r�m� 
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�h�a�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �a�n�d� �n�e�x�t� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�s�t�a�g�e�.� �T�h�e�s�e� �t�w�o� �s�t�a�g�e�s� �a�r�e� �a�m�o�n�g� �t�h�e� �f�i�r�s�t� �t�h�r�e�e� �s�t�a�g�e�s� �w�h�i�c�h�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �t�h�e�o�r�y� �(�H�a�l�l�,� �W�a�l�l�a�c�e� �a�n�d� �D�o�s�s�e�t�t�,� �1�9�7�3�)�,� �a�r�e� �o�f� �u�t�m�o�s�t� �c�o�n�c�e�r�n� �t�o� �i�n�e�x�p�e�r�i�e�n�c�e�d� 

�u�s�e�r�s� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n�s�.� �T�h�e� �e�x�p�e�r�i�e�n�c�e�d� �u�s�e�r�s� �h�a�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �a�n�d� �n�e�x�t� �h�i�g�h�e�s�t� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e�.� 

� � 

� � 

� � 

� � � � 

� � 

� � � � � � �0�0� �_ � � �� 
�A�w�a�r�e� �I�n�f�o� �P�e�r�s� �M�a�g�t� �C�o�s�q� �C�o�l�l� � �R�e�f�o� 

�C�o�n�c�e�r�n� �s�t�a�g�e�s� 

�F�i�g�u�r�e� �3�.� �G�r�a�p�h� �o�f� �c�o�n�c�e�m� �p�r�o�f�i�l�e�s� �b�y� �e�x�p�e�r�i�e�n�c�e�.� 

�G�e�n�e�r�a�l�l�y�,� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �H�S�T�W� �r�e�f�o�r�m� �e�x�p�r�e�s�s�e�d� �h�i�g�h�e�s�t� 

�c�o�n�c�e�r�n� �a�t� �o�n�e� �o�f� �t�h�e� �f�i�r�s�t� �t�h�r�e�e� �s�t�a�g�e�s� �(�p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s�)�,� �f�o�l�l�o�w�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� 

�f�i�r�s�t� �y�e�a�r� �o�f� �e�x�p�e�r�i�e�n�c�e�,� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�e�c�o�n�d� �y�e�a�r� �o�f� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �t�h�e�n� �b�y� �t�e�a�c�h�e�r�s� �i�n� 

�t�h�e� �t�h�i�r�d� �y�e�a�r� �o�f� �e�x�p�e�r�i�e�n�c�e�.� �C�o�n�v�e�r�s�e�l�y�,� �t�e�a�c�h�e�r�s� �i�n� �t�h�e�i�r� �t�h�i�r�d� �y�e�a�r� �o�f� �H�S�T�W� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�r�e�s�s�e�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� 

�f�o�l�l�o�w�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�e�c�o�n�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e� �c�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s� �w�h�o� 
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�h�a�d� �n�o� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� �t�h�e� �l�e�a�s�t� �i�n�t�e�n�s�e� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �T�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e� �w�e�r�e� �n�o�t� �a�s� �i�n�t�e�n�s�e� �a�s� 

�t�h�e�i�r� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �p�e�r�s�o�n�a�l�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� 

�C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� �A�c�c�o�r�d�i�n�g� �t�o� �O�t�h�e�r� �T�e�a�c�h�e�r� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�T�h�e� �s�e�c�o�n�d� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n� �w�a�s�:� 

�D�o� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �c�h�a�n�g�e� �w�h�e�n� �t�e�a�c�h�e�r�s� �a�r�e� 

�g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �h�o�u�r�s� �o�f� �H�S�T�W� 

�q�u�a�l�i�t�y� �w�o�r�k�s�h�o�p�s� �a�t�t�e�n�d�e�d�,� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�s� �t�h�e�y� 

�i�m�p�l�e�m�e�n�t� �t�h�e� �H�S�T�W� �r�e�f�o�r�m�?� 

�T�o� �a�n�s�w�e�r� �t�h�i�s� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�,� �r�e�s�u�l�t�s� �o�f� �t�h�e� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s� �o�n� �t�e�a�c�h�e�r�s �� 

�c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �f�i�r�s�t�,� �f�o�l�l�o�w�e�d� �b�y� �t�h�e� 

�M�A�N�O�V�A� �a�n�d� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �a�n�d� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� 

�C�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�.� 

�T�e�a�c�h�e�r�s�'� �m�e�a�n� �s�c�o�r�e�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �o�n� �t�h�e� �S�o�C�Q� �t�e�a�c�h�e�r�s� �a�c�c�o�r�d�i�n�g� �t�o� 

�t�h�e�i�r� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �2�.� �T�h�e� �r�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �t�h�e� �a�w�a�r�e�n�e�s�s� 

�c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �a�s�s�o�c�i�a�t�e� �d�e�g�r�e�e�s� �o�r� �l�e�s�s� �(�M�e�a�n ��=�1�0�.� �9�1�,� �S�.�D� 

�=� �8�.�4�2�,� �N�=� �1�1�)�,� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �b�a�c�h�e�l�o�r ��s� �d�e�g�r�e�e�s� �(�M�e�a�n� �=� �1�0�.�4�7�,� �S�.�D�.� �=� �6�.�0�3�,� �N�=� 

�3�2�7�)�,� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �m�a�s�t�e�r�s� �d�e�g�r�e�e�s� �(�M�e�a�n� �=� �1�0�.�1�9�,� �S�.�D�.� �=� �5�.�6�3�,� �N� �=� �2�2�2�)�,� �t�h�o�s�e� �w�h�o� 

�h�a�d� �3�0� �c�r�e�d�i�t� �h�o�u�r�s� �a�b�o�v�e� �t�h�e� �m�a�s�t�e�r�'�s� �d�e�g�r�e�e� �(�M�e�a�n� �=� �9�.�7�1�,� �S�.�D�.� �=� �6�.�1�7�,� �N�=� �7�2� �)�,� �a�n�d� 
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�T�a�b�l�e� �2�.� �M�u�l�t�i�p�l�e� �R�a�n�g�e� �T�e�s�t� �f�o�r� �C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� �b�y� �E�d�u�c�a�t�i�o�n� �L�e�v�e�l�s� 
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�M�a�s�t�e�r�s� �+� �3�0� �h�r�s�.� �9�.�7�1� �6�.�1�7� �7�2� 
�D�o�c�t�o�r�a�t�e� �6�.�3�3� �3�.�8�8� �6� 
�I�n�f�o�r�m�a�t�i�o�n�a�l� 
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�D�o�c�t�o�r�a�t�e� �2�2�.�5�0�d� �4�.�1�4� �6� 
�R�e�f�o�c�u�s�i�n�g� 
�A�s�s�o�c�i�a�t�e� �o�r� �l�e�s�s� �1�2�.�0�9� �7�.�0�6� �1�]� 
�B�a�c�h�e�l�o�r�s� �1�2�.�1�3� �5�.�9�0� �3�2�7� 

�M�a�s�t�e�r�s� �1�2�.�9�1� �6�.�4�7� �2�2�2� 
�M�a�s�t�e�r�s� �+� �3�0� �h�r�s�.� �1�3�.�6�1� �7�.�7�8� �7�2� 

�D�o�c�t�o�r�a�t�e� �1�0�.�6�7� �5�.�4�7� �6� 
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�N�o�t�e�.� �M�e�a�n�s� �i�n� �e�a�c�h� �s�t�a�g�e� �h�a�v�i�n�g� �d�i�f�f�e�r�e�n�t� �l�e�t�t�e�r�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� 
�d�i�f�f�e�r�e�n�t� �a�t� �p� �<� �.�0�5� �i�n� �t�h�e� �S�t�u�d�e�n�t�s�-�N�e�w�m�a�n�-�K�e�u�l�s� �M�u�l�t�i�p�l�e� �R�a�n�g�e� �T�e�s�t�.� 
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�t�h�o�s�e� �w�h�o� �h�a�d� �d�o�c�t�o�r�a�l� �d�e�g�r�e�e�s� �(�M�e�a�n� �=� �6�.�3�3�,� �S�.�D�.� �=� �3�.�8�8�,� �N�=�6�)�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� 

�3�0� �c�r�e�d�i�t� �h�o�u�r�s� �a�b�o�v�e� �t�h�e� �m�a�s�t�e�r�'�s� �d�e�g�r�e�e�s� �r�e�v�e�a�l�e�d� �l�o�w�e�r� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� 

�a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �a�s�s�o�c�i�a�t�e� �o�r� �l�e�s�s�,� �b�a�c�h�e�l�o�r�'�s�,� �a�n�d� �m�a�s�t�e�r�'�s� �d�e�g�r�e�e�s�.� 

�T�e�a�c�h�e�r�s� �w�i�t�h� �d�o�c�t�o�r�a�l� �d�e�g�r�e�e�s� �h�a�d� �t�h�e� �l�o�w�e�s�t� �a�w�a�r�e�n�e�s�s� �c�o�n�c�e�r�n� �a�m�o�n�g� �t�h�e� �v�a�r�i�o�u�s� 

�e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s�.� 

�T�h�e� �M�A�N�O�V�A� �r�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� 

�a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s �� �l�e�v�e�l�s� �o�f� �e�d�u�c�a�t�i�o�n� �w�i�t�h� �t�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �s�h�o�w�i�n�g� �F�(�2�8�,� �2�5�0�2�)� 

�=� �2�.�0�9�,� �p�=� �.�0�0�1� �(�p� �<� �.�0�5�)�.� �T�h�e� �r�e�s�u�l�t�s� �s�h�o�w�e�d� �p�a�r�a�l�l�e�l�i�s�m� �w�a�s� �n�o�t� �t�e�n�a�b�l�e� �(�S�t�e�v�e�n�,� 

�1�9�9�2�)�.� �T�h�e� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t� �s�h�o�w�e�d� �n�o� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s� 

�c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s� �a�t� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �F�(�4�,� �6�3�3�)� �=� �.�9�6� �(�p� �>� �.�0�5�)�,� 

�i�n�f�o�r�m�a�t�i�o�n� �s�t�a�g�e� �F�(�3�,� �6�3�3�)� �=� �.�2�6� �(�p� �>� �.�0�5�)�,� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �F�(�3�,� �6�3�3�)� �=� �.�3�1� �(�p� �>� �.�0�5�)�}�,� 

�m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e� �F�(�3�,� �6�3�3�)� �=� �1�.�9�5� �(�p� �>� �.�0�5�)�,� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �F�(�3�,� �6�3�3�)� �=� �.�5�3�,� �(�p�>� 

�.�0�5�)�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e� �F�(�3�,� �6�3�3�)� �=� �1�.�1�8� �(�p� �>� �.�0�5�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t� 

�r�e�v�e�a�l�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s� �a�t� �t�h�e� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �F�(�3�,� �6�3�3�)� �=� �4�.�9�0� �(�p� �<� �.�0�5�)�.� �T�h�e� �S�t�u�d�e�n�t�s�-�N�e�w�m�a�n�-�K�e�u�l� �r�a�n�g�e� �t�e�s�t� 

�s�h�o�w�e�d� �s�i�g�n�i�f�i�c�a�n�t� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �d�o�c�t�o�r�a�l� �l�e�v�e�l� �o�f� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �t�h�o�s�e� �w�h�o� �h�a�d� �3�0� �h�o�u�r�s� �a�b�o�v�e� �t�h�e� �m�a�s�t�e�r�s� �d�e�g�r�e�e� �(�T�a�b�l�e� �2�)�.� 

�T�h�e� �r�e�l�a�t�i�v�e� �i�n�t�e�n�s�i�t�i�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s�'� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s� 

�(�F�i�g�u�r�e� �4�)� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�i�t�h� �d�o�c�t�o�r�a�l� �l�e�v�e�l� �e�d�u�c�a�t�i�o�n� �h�a�d� �m�o�r�e� �i�n�t�e�n�s�e� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �t�h�e� �m�a�s�t�e�r�'�s� �d�e�g�r�e�e�,� �a�n�d� �t�h�o�s�e� �w�i�t�h� �b�a�c�h�e�l�o�r�'�s�,� �a�n�d� 

�a�s�s�o�c�i�a�t�e� �d�e�g�r�e�e�s� �h�a�d� �c�o�n�c�e�r�n�s� �t�h�a�t� �a�p�p�e�a�r�e�d� �c�o�i�n�c�i�d�e�n�t� �a�n�d� �p�a�r�a�l�l�e�l� �a�t� �e�a�c�h� �s�t�a�g�e�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �d�o�c�t�o�r�a�l� �d�e�g�r�e�e�s� �a�n�d� �t�h�o�s�e� �w�i�t�h� �3�0� �h�o�u�r�s� �a�b�o�v�e� �t�h�e� 
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�m�a�s�t�e�r�'�s� �d�e�g�r�e�e�s� �s�h�o�w�e�d� �m�o�r�e� �i�n�t�e�n�s�e� �a�n�d� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n� 

�t�h�a�n� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �o�t�h�e�r� �l�e�v�e�l�s� �o�f� �e�d�u�c�a�t�i�o�n�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �d�i�d� �n�o�t� 

�c�h�a�n�g�e� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� 

�r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s�'� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�.� 

� � 

� � � � 
�A�w�a�r�e� �I�n�f�o� �P�e�r�s� �M�a�g�t� �C�o�s�q� �C�o�l�l� �R�e�f�o�c� 

�C�o�n�c�e�r�n� �s�t�a�g�e�s� 

�F�i�g�u�r�e� �4�.� �G�r�a�p�h� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �b�y� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�.� 

�C�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�s�.� 

�T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �3�.� 

�W�i�t�h� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �a� �m�e�a�n� �o�f� �1�0�.�4�6� �w�a�s� 

�c�a�l�c�u�l�a�t�e�d� �(�S�.�D�.� �=� �6�.�0�0�)� �f�o�r� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �a�n�d� �a� �m�e�a�n� �o�f� �9�.�6�6� �(�S�.�D�.� �=� �5�.�8�5�)� �f�o�r� 

�v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e�.� �T�e�a�c�h�e�r�s�'� �p�r�o�f�i�l�e�s� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� 
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�s�h�o�w�e�d� �a� �m�e�a�n� �o�f� �1�9�.�0�4� �(�S�.�D�.� �=� �6�.�9�5�)� �f�o�r� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s�,� �a�n�d� �a� �m�e�a�n� �o�f� �1�8�.�5�1� �(�S�.�D�.� �=� 

�7�.�9�0�)� �f�o�r� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�.� �C�o�r�r�e�s�p�o�n�d�i�n�g� �p�r�o�f�i�l�e�s� �f�o�r� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �w�e�r�e� 

�1�7�.�3�6� �(�S�.�D�.� �=� �7�.�6�1�)� �f�o�r� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �a�n�d� �1�8�.�5�1� �(�S�:�D�.� �=� �7�.�9�0�)� �f�o�r� �v�o�c�a�t�i�o�n�a�l� 

�t�e�a�c�h�e�r�s�.� 

�W�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �M�A�N�O�V�A� �(�a� �=� �.�0�5�)� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� 

�a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�i�n�g� �a�r�e�a� �w�a�s� �n�o�t� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �F�(�7�,� �6�3�0�)� �=� �1�.�8�1�,� �(�p� �>� �.�0�5�)�.� 

�T�h�e� �r�e�s�u�l�t� �s�h�o�w�e�d� �t�h�a�t� �p�a�r�a�l�l�e�l�i�s�m� �w�a�s� �t�h�e�r�e�f�o�r�e� �t�e�n�a�b�l�e�.� �T�h�e� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t�s� �o�f� �t�h�e� 

�c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �o�n� �e�a�c�h� �o�f� �t�h�e� �s�t�a�g�e�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�i�n�g� �a�r�e�a� �r�e�v�e�a�l�e�d� 

�n�o� �S�t�a�t�i�s�t�i�c�a�l� �s�i�g�n�i�f�i�c�a�n�c�e�,� �s�h�o�w�i�n�g� �t�h�a�t� �c�o�i�n�c�i�d�e�n�c�e� �w�a�s� �t�e�n�a�b�l�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �t�e�a�c�h�i�n�g� 

�a�r�e�a� �e�f�f�e�c�t� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �(�F�(�1�,� �6�3�6�)� �=� �2�.�2�0� �(�p� �>� �.�0�5�)�,� �i�n�f�o�r�m�a�t�i�o�n� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� 

�=� �.�5�5� �(�p�>� �.�0�5�)�,� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �1�.�5�0� �(�p� �>� �.�0�5�)�,� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� 

�1�.�7�3� �(�p� �>� �.�0�5�)�,� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �.�7�0� �(�p� �>� �.�0�5�)�,� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� 

�=� �2�.�5�5� �(�p� �>� �.�0�5�)�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �2�.�9�8� �(�p� �>� �.�0�5�)� �w�e�r�e� �n�o�t� �s�t�a�t�i�s�t�i�c�a�l�l�y� 

�s�i�g�n�i�f�i�c�a�n�t�.� 
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�T�a�b�l�e� �3�.� �C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� �b�y� �T�e�a�c�h�i�n�g� �A�r�e�a� 
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�T�e�a�c�h�i�n�g� �A�r�e�a� �S�o�C� �M�e�a�n� �S�D� �N� 
�A�w�a�r�e�n�e�s�s� 
�A�c�a�d�e�m�i�c� �1�0�.�4�6� �6�.�0�0� �4�7�3� 
�V�o�c�a�t�i�o�n�a�l� �9�.�6�6� �5�.�8�5� �1�6�5� 
�I�n�f�o�r�m�a�t�i�o�n�a�l� 
�A�c�a�d�e�m�i�c� �1�7�.�8�0� �6�.�9�1� �4�7�3� 

�V�o�c�a�t�i�o�n�a�l� �1�7�.�3�2� �7�.�9�0� �1�6�5� 

�P�e�r�s�o�n�a�l� 
�A�c�a�d�e�m�i�c� �2�0�.�6�6� �7�.�8�3� �4�7�3� 

�V�o�c�a�t�i�o�n�a�l� �1�9�.�7�8� �8�.�1�8� �1�6�5� 
�M�a�n�a�g�e�m�e�n�t� 
�A�c�a�d�e�m�i�c� �1�5�.�9�6� �7�.�3�6� �4�7�3� 

�V�o�c�a�t�i�o�n�a�l� �1�5�.�0�7� �7�.�8�3� �1�6�5� 
�C�o�n�s�e�q�u�e�n�c�e�s� 
�A�c�a�d�e�m�i�c� �1�9�.�0�4� �6�.�9�5� �4�7�3� 

�V�o�c�a�t�i�o�n�a�l� �1�8�.�5�1� �7�.�0�0� �1�6�5� 

�C�o�l�l�a�b�o�r�a�t�i�o�n� 
�A�c�a�d�e�m�i�c� �1�7�.�3�6� �7�.�6�1� �4�7�3� 

�V�o�c�a�t�i�o�n�a�l� �1�8�.�5�1� �7�.�9�0� �1�6�5� 
�R�e�f�o�c�u�s�i�n�g� 
�A�c�a�d�e�m�i�c� �1�2�.�8�1� �6�.�5�6� �4�7�3� 

�V�o�c�a�t�i�o�n�a�l� �1�1�.�8�2� �5�.�7�7� �1�6�5� 
�T�o�t�a�l� �N� �=� �6�3�8� 

�T�h�e� �g�r�a�p�h�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �t�w�o� �g�r�o�u�p�s� �s�h�o�w�e�d� �s�i�m�i�l�a�r� �s�h�a�p�e� �(�F�i�g�u�r�e� �5�)�.� �F�r�o�m� 

�F�i�g�u�r�e� �5� �t�h�e� �n�o�t�i�o�n�s� �o�f� �p�a�r�a�l�l�e�l�i�s�m� �a�n�d� �c�o�i�n�c�i�d�e�n�c�e� �w�e�r�e� �e�v�i�d�e�n�t�.� �I�t� �w�a�s� �a�l�s�o� �e�v�i�d�e�n�t� �f�r�o�m� 

�F�i�g�u�r�e� �5� �t�h�a�t� �t�h�e� �e�f�f�e�c�t� �o�f� �t�e�a�c�h�i�n�g� �a�r�e�a�s� �o�n� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �w�a�s� �n�o�t� �f�l�a�t�.� �T�h�e� �c�o�n�c�e�r�n� 

�p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �i�n� �t�h�i�s� �s�t�u�d�y� �d�i�d� �n�o�t� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s� �g�r�o�u�p�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�s�.� �T�h�e� �i�n�t�e�n�s�i�t�y� �o�f� �c�o�n�c�e�r�n�s� �t�h�a�t� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �(�N� �=� �4�7�3�)� 

�a�n�d� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �(�N� �=� �1�6�5�)� �h�a�d� �w�a�s� �p�a�r�a�l�l�e�l� �a�n�d� �c�o�i�n�c�i�d�e�n�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �i�n�t�e�n�s�i�t�y� 

�o�f� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �w�a�s� �n�o�t� �f�l�a�t� �w�i�t�h� �h�i�g�h�e�s�t� �m�e�a�n� �s�c�o�r�e�s� �o�f� 

�2�0�.�6�6�,� �S�.�D�.� �=� �7�.�8�3� �a�n�d� �1�9�.�7�8�,� �S�.�D�.� �=� �8�.�1�8� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e�,� �a�n�d� �l�o�w�e�s�t� �m�e�a�n� �s�c�o�r�e�s� 

�o�f� �1�0�.�4�6�,� �S�.�D�.� �=� �6�.�0�0� �a�n�d� �9�.�6�6�,� �S�.�D�.� �=� �5�.�8�5� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e�.� �T�h�e� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� 

�p�e�r�s�o�n�a�l� �s�t�a�g�e� �w�a�s� �n�e�a�r�l�y� �t�w�i�c�e� �t�h�e� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e�.� 
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� � �5�0� � � �0�0� � � 
�A�w�a�r�e� �I�n�f�o� �P�e�r�s� �M�a�g�t� �C�o�s�q� �c�o�o�l� �R�e�f�o�e� 

�F�i�g�u�r�e� �5�.� �G�r�a�p�h� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �b�y� �t�e�a�c�h�i�n�g� �a�r�e�a�.� 

�C�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� 

�T�e�a�c�h�e�r�s� �w�e�r�e� �a�r�r�a�n�g�e�d� �i�n�t�o� �t�h�r�e�e� �g�r�o�u�p�s� �f�o�r� �t�h�e� �p�u�r�p�o�s�e� �o�f� �a�n�a�l�y�s�i�s� �a�c�c�o�r�d�i�n�g� �t�o� 

�h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �t�h�e�y� �h�a�d� �r�e�c�e�i�v�e�d�.� �U�s�i�n�g� �t�h�e� �m�e�d�i�a�n�-�s�p�l�i�t� �m�e�t�h�o�d� 

�(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�,� �h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g� �a�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �w�e�r�e� �a�r�r�a�n�g�e�d� �i�n�t�o� �t�w�o� �g�r�o�u�p�s�.� �G�r�o�u�p� �o�n�e� �c�o�n�s�i�s�t�e�d� �o�f� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �o�n�e� �t�o� 

�f�i�f�t�e�e�n� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �(�N� �=� �2�2�1�)�.� �G�r�o�u�p� �t�w�o� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�o�s�e� �w�h�o� 

�h�a�d� �m�o�r�e� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �(�N� �=� �1�9�9�)�.� �T�e�a�c�h�e�r�s� �i�n� �g�r�o�u�p� �t�h�r�e�e� 

�c�o�n�s�i�s�t�e�d� �o�f� �t�h�o�s�e� �w�h�o� �h�a�d� �n�o� �H�S�T�W� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �(�N� �=� �2�1�8�)�.� �-� 

�C�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�r�r�a�n�g�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s �� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� 

�a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �4�.� �R�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �1�5� �h�o�u�r�s� �o�r� �l�e�s�s� �i�n� 

�r�e�f�o�r�m�-�r�e�i�l�a�t�e�d� �t�r�a�i�n�i�n�g� �i�n�d�i�c�a�t�e�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �w�i�t�h� �a� 

�m�e�a�n� �s�c�o�r�e� �o�f� �2�0�.�5�1� �(�S�D� �=� �7�.�6�8�)�,� �a�n�d� �n�e�x�t� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� 
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�s�t�a�g�e� �w�i�t�h� �a� �m�e�a�n� �o�f� �1�8�.�4�9� �(�S�D� �=� �6�.�5�6�)�.� �C�o�n�v�e�r�s�e�l�y�,� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �m�o�r�e� �t�h�a�n� �1�5� 

�T�a�b�l�e� �4�.� �M�u�l�t�i�p�l�e� �R�a�n�g�e� �T�e�s�t� �f�o�r� �C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� 
�b�y� �H�o�u�r�s� �o�f� �H�S�T�W� �R�e�l�a�t�e�d� �T�r�a�i�n�i�n�g� 
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�H�o�u�r�s� �o�f� �T�r�a�i�n�i�n�g� �_�S�o�C� �M�e�a�n� �S�D� �N� 
�A�w�a�r�e�n�e�s�s� 

�N�o�n�e� �1�2�.�8�3�a� �6�.�0�4� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �1�0�.�0�7�6� �5�.�7�9� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �7�.�6�3�¢� �4�.�7�0� �1�9�9� 
�I�n�f�o�r�m�a�t�i�o�n�a�l� 
�N�o�n�e� �1�9�.�5�5�a� �6�.�6�8� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �1�7�.�9�1�b� �6�.�8�7� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �1�5�.�3�7�¢� �7�.�4�2� �1�9�9� 
�P�e�r�s�o�n�a�l� 

�N�o�n�e� �2�1�.�7�8�a� �7�.�6�8� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �2�0�.�5�1�l�a� �7�.�6�8� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �1�8�.�8�6�b� �8�.�2�]� �1�9�9� 
�M�a�n�a�g�e�m�e�n�t� 

�N�o�n�e� �1�6�.�4�8�a� �7�.�6�0� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �1�5�.�0�4�a� �7�.�0�7� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �1�5�.�6�8�a� �7�.�7�8� �1�9�9� 
�C�o�n�s�e�q�u�e�n�c�e�s� 
�N�o�n�e� �1�7�.�6�9�a� �7�.�1�3� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �1�8�.�4�9�a� �6�.�5�6� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �2�0�.�6�8�b� �6�.�8�8� �1�9�9� 
�C�o�l�l�a�b�o�r�a�t�i�o�n� 
�N�o�n�e� �1�5�.�5�4�a� �7�.�3�0� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �1�6�.�9�6�b� �7�.�2�0� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �2�0�.�7�2�¢� �7�7�1� �1�9�9� 
�R�e�f�o�c�u�s�i�n�g� 
�N�o�n�e� �1�1�.�9�4�a� �6�.�3�1� �2�1�8� 
�<� �1�5� �h�o�u�r�s� �1�2�.�1�7�a� �6�.�3�2� �2�2�1� 
�>� �1�5� �h�o�u�r�s� �1�3�.�6�6�b� �6�.�4�1� �1�9�9� 
� � 

�N�o�t�e�.� �M�e�a�n�s� �i�n� �e�a�c�h� �s�t�a�g�e� �h�a�v�i�n�g� �d�i�f�f�e�r�e�n�t� �l�e�t�t�e�r�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� 
�d�i�f�f�e�r�e�n�t� �a�t� �p� �<� �.�0�5� �i�n� �t�h�e� �S�t�u�d�e�n�t�s� �N�e�w�m�a�n�-�K�e�u�l�s� �M�u�l�t�i�p�l�e� �R�a�n�g�e� �T�e�s�t�.� 

�h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �i�n�d�i�c�a�t�e�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� 

�s�t�a�g�e� �w�i�t�h� �a� �m�e�a�n� �s�c�o�r�e� �o�f� �2�0�.�7�2� �(�S�.�D�.� �=� �7�.�7�1�)�,� �a�n�d� �s�e�c�o�n�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� 

�t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �w�i�t�h� �a� �m�e�a�n� �o�f� �2�0�.� �6�8� �(�S�.�D�.� �=� �6�.�8�8�)�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �h�a�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �a�n�d� �s�e�c�o�n�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� 
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�i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e�.� 

�T�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �(�a� �=� �.�0�5�)� �r�e�v�e�a�l�e�d� �t�h�a�t� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s�'� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�s� 

�a� �f�u�n�c�t�i�o�n� �o�f� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �w�a�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �F�(�1�4�,� �1�2�5�6�)� �=� 

�1�2�.�1�2� �(�p� �<� �.�0�5�)�.� �P�a�r�a�l�l�e�l�i�s�m� �w�a�s� �t�h�u�s� �n�o�t� �t�e�n�a�b�l�e�.� �T�h�e� �U�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t� �o�f� �c�h�a�n�g�e� �i�n� 

�t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �e�a�c�h� �c�o�n�c�e�r�n� �s�t�a�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �r�e�v�e�a�l�e�d� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �f�o�r� �a�l�l� �s�t�a�g�e�s� �e�x�c�e�p�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� 

�s�t�a�g�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �c�h�a�n�g�e�s� �i�n� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �4�5�.�6�2� �(�p� �<� �.�0�5�)�}�,� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �1�8�.�8�1�(�p� �<� �.�0�5�)�,� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �7�.�2�4� �(�p� �<� �.�0�5�)�,� 

�c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �1�0�.�4�7� �(�p� �<� �.�0�5�)�,� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �2�7�.�0�0� �(�p� 

�<� �.�0�5�)�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �4�.�4�5� �(�p� �<� �.�0�5�)� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �r�e�v�e�a�l�e�d� �s�i�g�i�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s�.� �H�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �h�a�d� �n�o� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�n� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e� �F�(�2�,� �6�3�5�)� �=� �2�.�0�4�,� �p�=� �.�1�3� �(�p�>� �.�0�5�)�.� 

�T�h�e� �p�r�o�f�i�l�e�s� �s�h�o�w�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �h�a�d� �p�e�a�k� 

�c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �w�h�i�l�e� �t�h�o�s�e� �w�h�o� �h�a�d� �m�o�r�e� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �a�n�d� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e�s� �(�F�i�g�u�r�e� �6�)�.� 

�T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �1�5� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �o�r� �l�e�s�s� �h�a�d� �l�o�w�e�r� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n� 

�i�n�t�e�n�s�i�t�y� �t�h�a�n� �t�h�o�s�e� �w�h�o� �h�a�d� �n�o� �t�r�a�i�n�i�n�g�,� �b�u�t� �h�i�g�h�e�r� �i�n�t�e�n�s�i�t�y� �t�h�a�n� �t�h�o�s�e� �w�h�o� �h�a�d� �m�o�r�e� 

�t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� �C�o�n�v�e�r�s�e�l�y�,� �t�e�a�c�h�e�r�s� �w�i�t�h� �1�5� �h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g� �o�r� �l�e�s�s� 

�h�a�d� �l�o�w�e�r� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �m�o�r�e� �t�h�a�n� �1�5� 

�h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g�,� �b�u�t� �h�i�g�h�e�r� �c�o�n�c�e�r�n�s� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� 
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� � �1�0� 

� � � � � � �0� 
�A�w�a�r�e� �I�n�f�o� �P�e�r�s� �M�a�g�t� �C�o�s�q� �C�o�l�l� �R�e�t�o�c� 

�C�o�n�c�e�r�n� �s�t�a�g�e�s� 

�F�i�g�u�r�e� �6�.� �G�r�a�p�h� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �b�y� �h�o�u�r�s� �o�f� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� 

�C�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s�'� �a�d�o�p�t�i�o�n� �p�r�o�n�e�n�e�s�s�.� 

�T�h�e� �m�e�d�i�a�n�-�s�p�l�i�t� �m�e�t�h�o�d� �w�a�s� �a�p�p�l�i�e�d� �t�o� �a�r�r�i�v�e� �a�t� �t�w�o� �g�r�o�u�p�s� �o�f� �t�e�a�c�h�e�r�s� 

�(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�.� �T�h�e� �m�e�t�h�o�d� �r�e�q�u�i�r�e�d� �t�h�a�t� �t�h�e� �m�e�a�n� �s�c�o�r�e� �o�f� �a�l�l� �t�h�e� �t�e�a�c�h�e�r�s� �w�h�o� 

�p�a�r�t�i�c�6�7�i�p�a�t�e�d� �i�n� �t�h�e� �s�t�u�d�y� �b�e� �c�a�l�c�u�l�a�t�e�d� �a�n�d� �u�t�i�l�i�z�e�d� �i�n� �g�r�o�u�p�i�n�g� �i�n�d�i�v�i�d�u�a�l� �s�c�o�r�e�s� �a�s� 

�a�b�o�v�e� �t�h�e� �m�e�a�n� �o�r� �b�e�l�o�w� �t�h�e� �m�e�a�n�.� �T�e�a�c�h�e�r� �s�c�o�r�e�s� �o�f� �8�5� �o�r� �l�e�s�s� �p�o�i�n�t�s� �o�n� �t�h�e� �a�d� �o�p�t�i�o�n�-� 

�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y� �w�e�r�e� �i�n� �o�n�e� �g�r�o�u�p� �(�N� �=� �3�2�8�)�,� �w�h�i�l�e� �t�e�a�c�h�e�r�s� �w�h�o� �s�c�o�r�e�d� �m�o�r�e� �t�h�a�n� 

�8�5� �p�o�i�n�t�s� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�y� �(�N� �=� �3�1�0�)� �w�e�r�e� �i�n� �t�h�e� �o�t�h�e�r� �g�r�o�u�p� �(�T�a�b�l�e� �6�)�.� �T�h�e� �m�a�x�i�m�u�m� 

�s�c�o�r�e� �o�n� �t�h�e� �i�n�v�e�n�t�o�r�y� �w�a�s� �1�1�9� �w�h�i�l�e� �t�h�e� �m�i�n�i�m�u�m� �w�a�s� �4�3�.� 

�T�e�a�c�h�e�r�s� �w�h�o� �w�e�r�e� �m�o�r�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �r�e�v�e�a�l�e�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� 

�c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �w�i�t�h� �a� �m�e�a�n� �o�f� �2�0�.�6�1� �(�S� �.�D�.� �=� �6�.�9�2�)� �a�n�d� �t�h�e� �n�e�x�t� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� 

�b�o�t�h� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �(�m�e�a�n� �=� �2�0�.�5�0�,� �S�.�D�.� �=� �8�.�1�5�)� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �(�m�e�a�n� �=� 
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�2�0�.�3�0�,� �S�.�D�.� �=� �7�.�5�1�)�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�e�a�c�h�e�r�s� �w�h�o� �w�e�r�e� �l�e�s�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �r�e�v�e�a�l�e�d� 

�h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �w�i�t�h� �a� �m�e�a�n� �o�f� �2�0�.�3�7� �(�S�.�D�.� �=� �7�.�7�2�)� �a�n�d� �t�h�e� �n�e�x�t� 

�h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e� �w�i�t�h� �a� �m�e�a�n� �o�f� �1�8�.�0�2� �(�S�.�D�.� �=� �6�.�7�5�)�.� 

�T�a�b�l�e� �6�.� �C�o�n�c�e�r�n� �P�r�o�f�i�l�e�s� �b�y� �A�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� 
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� � 
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� � 

� � 

�S�c�o�r�e�s� �o�n� �A�l� �M�e�a�n� �S�D� �N� 
�A�w�a�r�e�n�e�s�s� 
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�>�_� �8�5� �8�.�9�7� �5�.�4�8� �3�1�0� 
�I�n�f�o�r�m�a�t�i�o�n�a�l� 
�<� �8�5� �1�8�.�0�2� �6�.�7�5� �3�2�8� 
�>�_� �8�5� �1�7�.�3�1� �7�.�5�9� �3�1�0� 
�P�e�r�s�o�n�a�l� 
�<� �8�5� �2�0�.�3�7� �7�.�7�2� �3�2�8� 
�>� �8�5� �2�0�.�5�0� �8�.�1�5� �3�1�0� 
�M�a�n�a�g�e�m�e�n�t� 
�<� �8�5� �1�5�.�9�9� �7�.�3�3� �3�2�8� 
�>� �8�5� �1�5�.�4�6� �7�.�6�6� �3�1�0� 
�C�o�n�s�e�q�u�e�n�c�e�s� 
�<� �8�5� �1�7�.�2�8� �6�.�6�2� �3�2�8� 
�>� �8�5� �2�0�.�6�1� �6�.�9�2� �3�1�0� 
�C�o�l�l�a�b�o�r�a�t�i�o�n� 
�<� �8�5� �1�5�.�1�4� �7�.�0�0� �3�2�8� 
�>�_� �8�5� �2�0�.�3�0� �7�.�5�1� �3�1�0� 
�R�e�f�o�c�u�s�i�n�g� 
�<� �8�5� �1�2�.�0�6� �6�.�1�0� �3�2�8� 
�>� �8�5� �1�3�.�0�8� �6�.�6�3� �3�1�0� 

�T�o�t�a�l� �N�=� �6�3�8� 

�W�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s�,� �w�i�t�h� �a�n� �a�l�p�h�a� �l�e�v�e�l� �o�f� �.�0�5�,� 

�t�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �r�e�v�e�a�l�e�d� �t�h�a�t� �c�h�a�n�g�e� �i�n� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�s�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� 

�o�f� �c�o�n�c�e�r�n� �w�a�s� �S�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �F�(�7�,� �6�3�0�)� �=� �1�4�.�5�3� �(�p� �<� �.�0�5�)�.� �T�h�e� �r�e�s�u�l�t� �s�h�o�w�e�d� �t�h�a�t� 
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�p�a�r�a�l�l�e�l�i�s�m� �w�a�s� �r�e�j�e�c�t�e�d�.� �A� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t� �a�t� �a�n� �a�l�p�h�a� �l�e�v�e�l� �o�f� �.�0�5� �r�e�v�e�a�l�e�d� �s�i�g�n�i�f�i�c�a�n�t� 

�e�f�f�e�c�t�s� �o�f� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �2�9�.�2�0�,� �(�p� �<� �.�0�5�)�,� 

�c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �3�8�.�7�0� �(�p� �<� �.�0�5�)� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �8�0�.�7�0� �(�p� �<� 

�.�0�5�)� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �4�.�0�7� �(�p� �>� �.�0�5�)�.� �T�h�e�r�e� �w�a�s�,� �h�o�w�e�v�e�r�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� 

�e�f�f�e�c�t� �o�f� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �o�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� 

�1�.�5�6� �(�p� �>� �.�0�5�)�,� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� �.�0�5� �(�p� �>� �.�0�5�)� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e� �F�(�1�,� �6�3�6�)� �=� 

�.�7�9� �(�p� �>� �.�0�5�)�.� 

�F�i�g�u�r�e� �7� �s�h�o�w�s� �t�h�e� �r�e�l�a�t�i�v�e� �i�n�t�e�n�s�i�t�y� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s �� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �T�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �r�e�v�e�a�l�e�d� �d�i�s�t�i�n�c�t� �p�r�o�f�i�l�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� 

�t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �w�h�e�n� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s�'� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �W�h�i�l�e� �a�l�l� �t�h�e� 

�t�e�a�c�h�e�r�s� �r�e�v�e�a�l�e�d� �s�i�m�i�l�a�r� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �c�o�n�c�e�r�n�s�,� �t�e�a�c�h�e�r�s� �w�h�o� 
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� � �5�0�)� � � � � �0� �+� �5� 
�A�w�a�r�e� �I�n�f�o� �P�e�r�s� �M�a�g�t� �C�o�s�q� �C�o�l�l� �R�e�f�o�c� 

�C�o�n�c�e�r�n� �S�t�a�g�e�s� 

�F�i�g�u�r�e� �7� �G�r�a�p�h� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �b�y� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� 
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�s�c�o�r�e�d� �h�i�g�h�e�r� �o�n� �t�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y� �h�a�d� �m�o�r�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n�s� �a�t� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�h�o� �s�c�o�r�e�d� �l�o�w�e�r�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� 

�p�r�o�f�i�l�e�s�,� �t�h�e�r�e�f�o�r�e�,�v�a�r�i�e�d� �t�o� �s�o�m�e� �e�x�t�e�n�t� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� 

�S�u�m�m�a�r�y� 

�A�n�a�l�y�s�i�s� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �H�S�T�W� �r�e�f�o�r�m� �e�x�p�e�r�i�e�n�c�e� 

�r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�i�t�h� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� �m�o�r�e� �i�n�t�e�n�s�e�l�y� �c�o�n�c�e�r�n�e�d� �a�t� �t�h�e� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �w�h�i�l�e� �t�h�o�s�e� �w�i�t�h� �l�e�s�s� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� �m�o�r�e� 

�i�n�t�e�n�s�e�l�y� �c�o�n�c�e�r�n�e�d� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s�.� �T�e�a�c�h�e�r�s� �i�n� �t�h�e� �t�h�i�r�d� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�e�r�e� �m�o�r�e� �c�o�n�c�e�r�n�e�d� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� 

�f�o�l�l�o�w�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� �s�e�c�o�n�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �t�h�o�s�e� �i�n� �t�h�e� �f�i�r�s�t� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e� �h�a�d� �t�h�e� �l�o�w�e�s�t� �l�e�v�e�l� 

�c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �T�h�e� �M�A�N�O�V�A� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �e�x�p�e�r�i�e�n�c�e� �g�r�o�u�p�s�,� �a�n�d� �b�e�t�w�e�e�n� �e�a�c�h� �o�f� �t�h�e� �c�o�n�c�e�r�n� �s�t�a�g�e�s�.� 

�I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �s�e�c�o�n�d� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�,� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �d�i�d� �n�o�t� 

�c�h�a�n�g�e� �w�h�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �c�o�n�c�e�r�n� 

�p�r�o�f�i�l�e�s� �d�i�d� �n�o�t� �c�h�a�n�g�e� �w�h�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s� �f�o�r� 

�t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �a�s�s�o�c�i�a�t�e�,� �b�a�c�h�e�l�o�r�'�s�,� �a�n�d� �m�a�s�t�e�r�'�s� �d�e�g�r�e�e�s�.� �T�e�a�c�h�e�r�s� �e�x�p�o�s�e�d� �t�o� �m�o�r�e� 

�h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �h�a�d� �m�o�r�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� �w�h�i�l�e� �t�h�o�s�e� �w�i�t�h� �f�e�w�e�r� �h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g� �h�a�d� �m�o�r�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� 

�t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �s�h�o�w�e�d� �m�o�s�t� �i�n�t�e�n�s�e� 

�c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �a�n�d� �t�h�e� �l�e�a�s�t� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�e�a�c�h�e�r�s� �w�h�o� �s�c�o�r�e�d� �h�i�g�h�e�r� �o�n� �t�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� 
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�s�h�o�w�e�d� �m�o�r�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� �w�h�i�l�e� �t�h�o�s�e� 

�w�h�o� �s�c�o�r�e�d� �l�o�w�e�r� �w�e�r�e� �m�o�r�e� �c�o�n�c�e�r�n�e�d� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �l�e�v�e�l�.� �A�l�l� �t�h�e� �t�e�a�c�h�e�r�s� �s�u�r�v�e�y�e�d� 

�h�a�d� �a�b�o�u�t� �t�h�e� �s�a�m�e� �l�e�v�e�l� �o�f� �c�o�n�c�e�r�n� �f�o�r� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e�.� 
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�C�h�a�p�t�e�r� �F�i�v�e� 

�S�u�m�m�a�r�y�,� �C�o�n�c�l�u�s�i�o�n�s�,� �a�n�d� �I�m�p�l�i�c�a�t�i�o�n�s� 

�A� �s�u�m�m�a�r�y� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �h�o�w� �t�h�e� �s�t�u�d�y� �w�a�s� �c�o�n�d�u�c�t�e�d� �i�s� �p�r�o�v�i�d�e�d� �i�n� �t�h�i�s� 

�c�h�a�p�t�e�r�.� �N�e�x�t�,� �c�o�n�c�l�u�s�i�o�n�s� �r�e�a�c�h�e�d� �b�a�s�e�d� �o�n� �t�h�e� �f�i�n�d�i�n�g�s� �a�r�e� �p�r�e�s�e�n�t�e�d�.� �A�n�d� �f�i�n�a�l�l�y�,� 

�i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �r�e�s�u�l�t�s� �f�o�r� �r�e�s�e�a�r�c�h� �a�n�d� �f�o�r� �p�r�a�c�t�i�c�e� �a�r�e� �s�u�m�m�a�r�i�z�e�d�.� 

�S�u�m�m�a�r�y� 

�E�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� �a�n�d� �i�n�n�o�v�a�t�i�o�n�.� 

�A�s� �a� �c�o�n�s�e�q�u�e�n�c�e� �o�f� �c�o�n�t�i�n�u�o�u�s� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e�,� �m�o�r�e� �c�o�m�p�l�e�x� �s�k�i�l�l�s� �a�n�d� 

�k�n�o�w�l�e�d�g�e� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �p�e�r�f�o�r�m� �s�u�c�c�e�s�s�f�u�l�l�y� �i�n� �t�h�e� �w�o�r�k�p�l�a�c�e�.� �F�u�t�u�r�e� �w�o�r�k�e�r�s� �n�e�e�d� 

�s�k�i�l�l�s� �a�n�d� �k�n�o�w�l�e�d�g�e� �t�h�a�t� �e�n�a�b�l�e� �t�h�e�m� �t�o� �a�d�a�p�t� �t�o� �c�o�n�t�i�n�u�o�u�s�l�y� �c�h�a�n�g�i�n�g� �t�e�c�h�n�o�l�o�g�y� �a�n�d� 

�a�s�s�o�c�i�a�t�e�d� �j�o�b� �s�k�i�l�l�s�.� �E�d�u�c�a�t�i�o�n�a�l� �l�e�a�d�e�r�s� �h�a�v�e� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e�s�e� �c�o�n�c�e�r�n�s� �b�y� 

�u�n�d�e�r�t�a�k�i�n�g� �v�a�r�i�o�u�s� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s� �a�n�d� �i�n�n�o�v�a�t�i�o�n�s�.� �T�h�e�s�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s� �a�n�d� 

�i�n�n�o�v�a�t�i�o�n�s� �h�a�v�e�,� �t�o� �s�o�m�e� �d�e�g�r�e�e�,� �e�v�o�l�v�e�d� �f�r�o�m� �a� �p�h�i�l�o�s�o�p�h�i�c�a�l� �b�a�s�e�.� 

�D�e�w�e�y� �a�n�d� �h�i�s� �f�o�l�l�o�w�e�r�s� �b�e�l�i�e�v�e�d� �t�h�a�t� �e�d�u�c�a�t�i�o�n� �s�h�o�u�l�d� �f�a�c�i�l�i�t�a�t�e� �r�e�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� 

�c�o�u�n�t�r�y�'�s� �d�e�m�o�c�r�a�t�i�c� �p�r�o�m�i�s�e�s� �a�n�d� �w�a�m�e�d� �a�g�a�i�n�s�t� �n�a�r�r�o�w� �u�t�i�l�i�t�a�r�i�a�n�i�s�m� �i�n� �e�d�u�c�a�t�i�o�n�,� 

�w�h�i�c�h� �p�r�o�m�o�t�e�s� �"�p�s�e�u�d�o�-�r�e�f�o�r�m�s� �o�f� �u�t�i�l�i�t�a�r�i�a�n� �t�r�a�d�e� �t�r�a�i�n�i�n�g�"� �(�W�i�r�t�h�,� �1�9�7�2�,� �p�.� �1�7�3�)�.� 

�E�d�u�c�a�t�i�o�n� �r�e�f�o�r�m� �m�a�y� �e�v�e�n�t�u�a�l�l�y� �l�e�a�d� �t�o� �e�c�o�n�o�m�i�c� �b�e�n�e�f�i�t�s�,� �b�u�t� �s�h�o�u�l�d� �n�o�t� �c�o�m�p�r�o�m�i�s�e� 

�i�n�d�i�v�i�d�u�a�l� �l�i�b�e�r�t�y�.� �S�n�e�d�d�e�n� �a�n�d� �P�r�o�s�s�e�r�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �s�a�w� �e�d�u�c�a�t�i�o�n� �a�s� �t�h�e� �m�e�a�n�s� �o�f� 

�m�e�e�t�i�n�g� �s�o�c�i�a�l� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �l�i�f�e� �a�d�j�u�s�t�m�e�n�t� �n�e�e�d�s�.� �T�o� �t�h�e�m�,� �t�r�a�i�n�i�n�g� �i�n� �t�r�a�d�e�s� �a�n�d� 

�b�u�s�i�n�e�s�s�e�s� �w�a�s� �a� �l�e�g�i�t�i�m�a�t�e� �o�b�l�i�g�a�t�i�o�n� �o�f� �p�u�b�l�i�c� �e�d�u�c�a�t�i�o�n�.� �D�i�f�f�e�r�e�n�t�i�a�t�e�d� �p�r�o�g�r�a�m�s� �s�h�o�u�l�d� 
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�b�e� �c�r�e�a�t�e�d� �t�o� �m�a�t�c�h� �t�h�e� �c�a�p�a�c�i�t�i�e�s� �o�f� �c�h�i�l�d�r�e�n�'�s� �d�i�f�f�e�r�e�n�t� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s�.� �S�e�p�a�r�a�t�e� �e�d�u�c�a�t�i�o�n� 

�s�h�o�u�l�d� �t�h�e�n� �p�r�o�v�i�d�e� �s�e�p�a�r�a�t�e� �p�r�e�p�a�r�a�t�i�o�n� �t�o� �d�i�f�f�e�r�e�n�t� �c�h�i�l�d�r�e�n� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e�s�e� 

�c�l�a�s�s�i�f�i�c�a�t�i�o�n�s�.� 

�S�i�n�c�e� �t�h�i�s� �i�d�e�o�l�o�g�i�c�a�l� �d�i�a�l�o�g�u�e� �t�o�o�k� �p�l�a�c�e� �b�e�t�w�e�e�n� �D�e�w�e�y� �a�n�d� �P�r�o�s�s�e�r� �a�n�d� 

�S�n�e�d�d�e�n�,� �l�e�a�d�e�r�s� �i�n� �p�o�l�i�t�i�c�s�,� �e�d�u�c�a�t�i�o�n�,� �a�n�d� �i�n�d�u�s�t�r�y� �h�a�v�e� �c�o�n�t�i�n�u�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �s�o�c�i�a�l� 

�e�f�f�i�c�i�e�n�c�y� �a�n�d� �e�q�u�a�l�i�t�y�,� �a�n�d� �i�n�d�i�v�i�d�u�a�l� �l�i�b�e�r�t�y� �t�h�r�o�u�g�h� �v�a�r�i�o�u�s� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�s� �a�n�d� 

�o�p�p�o�r�t�u�n�i�t�i�e�s�.� �A�s� �t�h�e� �c�o�n�c�e�r�n�s� �t�h�e�s�e� �l�e�a�d�e�r�s� �h�a�d� �a�b�o�u�t� �k�n�o�w�l�e�d�g�e�,� �s�k�i�l�l�s�,� �a�n�d� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �s�o�c�i�e�t�y� �c�h�a�n�g�e�,� �e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m� �a�n�d� �i�n�n�o�v�a�t�i�o�n� �p�r�o�c�e�s�s�e�s� �c�o�n�t�i�n�u�e�d�.� �F�o�r� 

�i�n�s�t�a�n�c�e�,� �l�e�a�d�e�r�s� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �r�e�v�o�l�u�t�i�o�n� �b�y� �i�n�c�o�r�p�o�r�a�t�i�n�g� �t�h�e� �p�r�a�c�t�i�c�e�s� �a�n�d� 

�h�a�b�i�t�s� �o�f� �i�n�d�u�s�t�r�y� �i�n�t�o� �t�h�e� �e�d�u�c�a�t�i�o�n�a�l� �s�y�s�t�e�m� �(�B�a�k�e�r�,� �B�o�s�e�r�,� �&� �H�o�u�s�e�h�o�l�d�e�r�,� �1�9�9�2�)�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �S�m�i�t�h�-�H�u�g�h�e�s� �A�c�t� �(�W�i�r�t�h�,� �1�9�7�2�)�,� �t�h�e� �m�o�r�e� �r�e�c�e�n�t� �P�e�r�k�i�n�s� �I�I� �L�e�g�i�s�l�a�t�i�o�n� 

�(�A�m�e�r�i�c�a�n� �V�o�c�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�9�0�,� �p�.� �6�6�)�,� �a�n�d� �t�h�e� �S�c�h�o�o�l�-�t�o�-�W�o�r�k� �T�r�a�n�s�i�t�i�o�n� �A�c�t� 

�(�H�o�e�r�n�e�r� �&� �W�e�h�r�l�e�y�,� �1�9�9�4�)� �w�e�r�e� �e�f�f�o�r�t�s� �b�y� �e�d�u�c�a�t�o�r�s� �a�n�d� �p�o�l�i�t�i�c�a�l� �l�e�a�d�e�r�s� �t�o� �r�e�s�p�o�n�d� �t�o� 

�w�o�r�k�-�p�l�a�c�e� �s�k�i�l�l� �r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e� �S�o�u�t�h�e�r�n� �R�e�g�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �B�o�a�r�d� �(�S�R�E�B�)� �h�a�s� �b�e�e�n� 

�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e�s�e� �s�k�i�l�l� �a�n�d� �k�n�o�w�l�e�d�g�e� �n�e�e�d�s� �t�h�r�o�u�g�h� �v�a�r�i�o�u�s� �r�e�f�o�r�m� �a�c�t�i�v�i�t�i�e�s� �(�B�o�t�t�o�m�s�,� 

�1�9�9�3�)�.� 

�I�n� �1�9�8�7�,� �t�h�e� �S�R�E�B� �c�r�e�a�t�e�d� �a� �r�e�g�i�o�n�-�w�i�d�e� �s�c�h�o�o�l�s� �r�e�f�o�r�m� �t�i�t�l�e�d� �"�H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� 

�W�o�r�k�"� �(�H�S�T�W�)� �(�B�o�t�t�o�m�s�,� �1�9�9�5�)�.� �T�h�e� �r�e�f�o�r�m� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �s�k�i�l�l�s� 

�a�n�d� �k�n�o�w�l�e�d�g�e� �n�e�e�d�e�d� �b�y� �s�t�u�d�e�n�t�s� �t�o� �p�r�e�p�a�r�e� �t�h�e�m� �f�o�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �n�a�t�i�o�n�'�s� �h�i�g�h� 

�t�e�c�h�n�o�l�o�g�y� �w�o�r�k�p�l�a�c�e�.� �T�h�e� �r�e�f�o�r�m� �a�l�s�o� �a�i�m�s� �a�t� �i�m�p�r�o�v�i�n�g� �s�t�u�d�e�n�t�s �� �c�a�p�a�c�i�t�y� �f�o�r� 

�c�o�n�t�i�n�u�o�u�s� �l�e�a�r�n�i�n�g� �a�s� �t�e�c�h�n�o�l�o�g�y� �c�h�a�n�g�e�s�.� �A�s� �a� �s�c�h�o�o�l�-�w�i�d�e� �r�e�f�o�r�m�,� �H�S�T�W� �f�o�c�u�s�e�s� �o�n� 

�c�h�a�n�g�i�n�g� �s�c�h�o�o�l� �s�t�r�u�c�t�u�r�e� �f�r�o�m� �t�h�e� �d�e�p�a�r�t�m�e�n�t�a�l�i�z�e�d� �m�a�n�a�g�e�m�e�n�t� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �t�o� �a�n� 
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�i�n�t�e�g�r�a�t�e�d� �a�r�r�a�n�g�e�m�e�n�t�.� �T�h�e� �b�o�u�n�d�a�r�i�e�s� �b�e�t�w�e�e�n� �s�u�b�j�e�c�t�s� �a�n�d� �p�r�o�g�r�a�m�s� �a�r�e� �b�e�i�n�g� 

�e�l�i�m�i�n�a�t�e�d� �a�n�d� �c�o�o�p�e�r�a�t�i�o�n� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �a�m�o�n�g� �a�l�l� �t�e�a�c�h�e�r�s� �a�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �b�e�i�n�g� 

�e�n�c�o�u�r�a�g�e�d�.� �T�e�a�c�h�e�r�s� �o�f� �s�c�i�e�n�c�e�,� �m�a�t�h�e�m�a�t�i�c�s�,� �E�n�g�l�i�s�h� �a�n�d� �c�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �s�o�c�i�a�l� 

�s�t�u�d�i�e�s�,� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �s�u�b�j�e�c�t�s� �w�o�r�k� �t�o�g�e�t�h�e�r� �i�n� �d�e�v�e�l�o�p�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �H�S�T�W� 

�r�e�f�o�r�m�.� 

�I�n� �r�e�c�e�n�t� �y�e�a�r�s�,� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �a�b�o�u�t� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s� �h�a�s� �b�e�c�o�m�e� �m�o�r�e� �a�n�d� 

�m�o�r�e� �i�m�p�o�r�t�a�n�t�.� �E�d�u�c�a�t�i�o�n� �r�e�f�o�r�m�s� �c�o�n�t�i�n�u�e� �t�o� �r�e�s�p�o�n�d� �t�o� �c�h�a�n�g�i�n�g� �w�o�r�k�p�l�a�c�e� �(�W�i�r�t�h�,� 

�1�9�7�2�)�,� �a�n�d� �t�e�a�c�h�e�r�s� �c�o�p�e� �w�i�t�h� �t�h�e� �c�o�n�t�i�n�u�o�u�s� �r�e�f�o�r�m�s�.� �I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �c�o�n�t�i�n�u�o�u�s� 

�c�h�a�n�g�e�,� �s�c�h�o�o�l� �s�u�b�j�e�c�t�s� �r�e�f�l�e�c�t� �t�h�e� �r�e�a�l�i�t�y� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �w�o�r�l�d� �b�e�y�o�n�d� �t�h�e� �s�c�h�o�o�l� �(�O�a�k�s� �|� 

�&� �P�e�d�r�a�s�,� �1�9�9�2�)�.� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �p�r�e�p�a�r�e� �s�t�u�d�e�n�t�s� �f�o�r� �t�h�e� �e�v�e�r� �c�h�a�n�g�i�n�g� �t�e�c�h�n�o�l�o�g�i�c�a�l� 

�w�o�r�l�d�.� �H�o�w�e�v�e�r�,� �i�t� �i�s� �e�q�u�a�l�l�y� �i�m�p�o�r�t�a�n�t� �t�o� �r�e�s�p�o�n�d� �t�o� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �i�n� �w�a�y�s� �t�h�a�t� �w�i�l�l� 

�e�n�a�b�l�e� �t�h�e�m� �t�o� �p�r�e�p�a�r�e� �s�t�u�d�e�n�t�s� �e�f�f�e�c�t�i�v�e�l�y�.� �S�u�c�h� �c�o�n�c�e�r�n�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �a�p�p�e�a�r�i�n�g� �i�n� 

�s�t�a�g�e�s� �a�n�d� �i�n�t�e�n�s�i�t�i�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �(�H�a�l�l�,� �W�a�l�l�a�c�e� �&� �D�o�s�s�e�t�t�e�,� 

�1�9�7�3�)�.� 

�S�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �a�n�d� �r�e�s�e�a�r�c�h�.� 

�T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �(�S�o�C�)� �t�h�e�o�r�y� �d�e�s�c�r�i�b�e�s� �i�n�d�i�v�i�d�u�a�l�s�'� �f�e�e�l�i�n�g�s� �a�n�d� �a�t�t�i�t�u�d�e�s� �a�s� 

�t�h�e�y� �c�o�n�s�i�d�e�r�,� �a�p�p�r�o�a�c�h�,� �a�n�d� �i�m�p�l�e�m�e�n�t� �a�n� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n� �(�H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� 

�D�o�s�s�e�t�t�e�,� �1�9�7�3�)�.� �T�h�e� �t�h�e�o�r�y� �r�e�l�a�t�e�s� �t�o� �i�n�d�i�v�i�d�u�a�l�s� �e�n�g�a�g�e�d� �i�n� �i�n�n�o�v�a�t�i�o�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�a�n�d� �h�o�w� �t�h�e�i�r� �c�o�n�c�e�r�n�s� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �i�n�n�o�v�a�t�i�o�n� �r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e� �f�r�o�m� �i�n�t�e�n�s�i�t�y� 

�a�t� �t�h�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �t�o� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e�,� 

�a�n�d� �f�i�n�a�l�l�y� �t�o� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� 
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�t�h�e�o�r�y�,� �t�e�a�c�h�e�r�s� �f�i�r�s�t� �e�x�p�r�e�s�s� �s�e�l�f�-�c�o�n�c�e�r�n�s�,� �a�n�d� �t�h�e�n� �t�a�s�k� �c�o�n�c�e�r�n�s� �a�s� �t�h�e�y� �g�a�i�n� �e�x�p�e�r�i�e�n�c�e� 

�i�n� �t�h�e� �u�s�e� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n�,� �a�n�d� �f�i�n�a�l�l�y�,� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �s�t�u�d�e�n�t�s� �a�n�d� �o�t�h�e�r� 

�t�e�a�c�h�e�r�s�.� �S�e�v�e�n� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�e�r�m�e�d� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� 

�m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �b�y� �H�a�l�l�,� 

�W�a�l�l�a�c�e� �a�n�d� �D�o�s�s�e�t�t�e� �(�1�9�7�3�)�.� 

�T�h�e� �a�w�a�r�e�n�e�s�s� �c�o�n�c�e�r�n�s� �r�e�v�e�a�l� �l�a�c�k� �o�f� �k�n�o�w�l�e�d�g�e�,� �i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� 

�t�h�e� �i�n�n�o�v�a�t�i�o�n� �f�o�r� �n�o�n�-�u�s�e�r�s� �o�r� �b�e�g�i�n�n�i�n�g� �u�s�e�r�s�.� �T�h�e� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r� �i�s� �a�w�a�r�e� �o�f� �t�h�e� 

�i�n�n�o�v�a�t�i�o�n� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e�,� �b�u�t� �h�a�s� �b�e�c�o�m�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �l�e�a�r�n�i�n�g� �m�o�r�e� �a�b�o�u�t� �i�t�.� 

�A�n� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�i�s� �s�t�a�g�e� �i�n�d�i�c�a�t�e�s� �r�e�a�d�i�n�e�s�s� �t�o� �l�e�a�r�n� �m�o�r�e� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� 

�P�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �i�n�d�i�c�a�t�e� �d�o�u�b�t�s� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �a� �r�e�g�a�r�d� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�s� �a� 

�t�h�r�e�a�t�.� �H�i�g�h� �m�a�n�a�g�e�m�e�n�t� �c�o�n�c�e�r�n�s� �r�e�s�u�l�t� �f�r�o�m� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �i�n�n�o�v�a�t�i�o�n� �r�e�s�o�u�r�c�e� 

�a�p�p�l�i�c�a�t�i�o�n�,� �t�i�m�e� �m�a�n�a�g�e�m�e�n�t�,� �a�n�d� �t�e�c�h�n�i�q�u�e�s� �o�f� �i�n�n�o�v�a�t�i�o�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e� 

�c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �r�e�l�a�t�e�s� �t�o� �t�h�i�n�k�i�n�g� �a�b�o�u�t� �i�m�p�a�c�t� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �o�n� �s�t�u�d�e�n�t�s� �a�n�d� 

�o�t�h�e�r� �t�e�a�c�h�e�r�s�,� �a�n�d� �h�o�w� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �i�m�p�l�e�m�e�n�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �f�o�r� �m�a�x�i�m�u�m� �b�e�n�e�f�i�t� �t�o� 

�s�t�u�d�e�n�t�s�.� �C�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �r�e�l�a�t�e� �t�o� �f�r�u�s�t�r�a�t�i�o�n�s� �e�x�p�r�e�s�s�e�d� �b�y� �t�e�a�c�h�e�r�s� �f�o�r� �n�o�t� 

�k�n�o�w�i�n�g� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� �o�t�h�e�r� �t�e�a�c�h�e�r�s� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �h�i�g�h� 

�r�e�f�o�c�u�s�i�n�g� �c�o�n�c�e�r�n� �a�r�e� �k�n�o�w�l�e�d�g�e�a�b�l�e� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� �S�u�c�h� �t�e�a�c�h�e�r�s� �a�l�s�o� �h�a�v�e� �t�h�e�i�r� 

�o�w�n� �o�p�i�n�i�o�n� �a�b�o�u�t� �t�h�e� �d�i�r�e�c�t�i�o�n� �t�h�e�y� �t�h�i�n�k� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �s�h�o�u�l�d� �b�e� �g�o�i�n�g�.� 

�S�e�v�e�r�a�l� �s�t�u�d�i�e�s� �h�a�v�e� �b�e�e�n� �c�o�n�d�u�c�t�e�d� �t�h�a�t� �l�e�n�d� �s�u�p�p�o�r�t� �t�o� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� 

�t�h�e�o�r�y�.� �T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�i�n�g� �a�n�d� �p�r�o�f�e�s�s�o�r�s� 

�i�m�p�l�e�m�e�n�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�o�d�u�l�e�s� �c�o�n�f�i�r�m�e�d� �e�x�i�s�t�e�n�c�e� �o�f� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� 

�a�m�o�n�g� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�o�f�e�s�s�o�r�s� �(�H�a�l�l� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�6�)�.� �T�h�e� �m�o�r�e� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� 
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�t�e�a�c�h�e�r�s� �g�a�i�n�e�d� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�a�m�i�n�g�,� �t�h�e� �l�e�s�s� �i�n�t�e�n�s�e� �t�h�e�i�r� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� 

�p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �t�e�a�m�i�n�g� �a�n�d� �t�h�e� �m�o�r�e� �i�n�t�e�n�s�e� �t�h�e�i�r� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� 

�a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�e�a�m�i�n�g� �h�a�d� �i�n�t�e�n�s�e� 

�c�o�n�c�e�m�s� �a�t� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s�.� �R�o�g�e�r�s� �(�1�9�9�2�)�,� �L�i�n�n�e�l�l� �(�1�9�9�1�)�,� 

�a�n�d� �R�o�g�e�r�s� �a�n�d� �M�a�h�l�e�r� �(�1�9�9�4�)� �f�o�u�n�d� �t�h�a�t� �t�e�c�h�n�o�l�o�g�y� �t�e�a�c�h�e�r�s� �h�a�d� �v�a�r�i�e�d� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� 

�a�b�o�u�t� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� �S�o�m�e� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�e�c�h�n�o�l�o�g�y� 

�e�d�u�c�a�t�i�o�n� �h�a�d� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �a�n�d� 

�o�t�h�e�r�s� �w�h�o� �h�a�d� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e� �i�n� �i�m�p�l�e�m�e�n�t�i�n�g� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �h�a�d� �i�n�t�e�n�s�e� 

�c�o�n�c�e�r�n�s� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� 

�S�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �o�f� �t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �m�i�c�r�o�c�o�m�p�u�t�e�r�s� �i�n� �t�h�e�i�r� �c�l�a�s�s�r�o�o�m�s� 

�(�C�i�c�c�h�e�l�l�i� �&� �B�a�e�c�h�e�r�,� �1�9�8�9�)� �a�n�d� �t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �c�o�m�p�u�t�i�n�g� �(�W�e�d�m�a�n� �&� 

�H�e�l�l�e�r�,� �1�9�8�4�)� �h�a�v�e� �a�l�s�o� �b�e�e�n� �s�t�u�d�i�e�d�.� �T�e�a�c�h�e�r�s� �w�h�o� �r�e�v�e�a�l�e�d� �i�n�t�e�n�s�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n� 

�h�a�d� �m�o�r�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�i�t�h� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� 

�p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s�.� �T�h�e� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �w�a�s� �a�l�s�o� �a�p�p�l�i�e�d� �i�n� �t�h�e� �s�t�u�d�y� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� 

�a�b�o�u�t� �b�e�n�c�h�-�m�a�r�k� �t�e�s�t�i�n�g� �(�K�i�m�p�s�t�o�n�,� �1�9�8�7�;� �K�i�m�p�s�t�o�n� �&� �A�n�d�e�r�s�o�n�,� �1�9�8�8�)�,� �m�u�l�t�i�m�e�d�i�a� 

�t�e�c�h�n�o�l�o�g�y� �(�M�a�n�e�y�,� �1�9�9�4�)�,� �a�n�d� �a�c�c�e�p�t�a�n�c�e� �o�f� �s�c�i�e�n�c�e�,� �t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �s�o�c�i�e�t�y� �c�o�n�c�e�p�t� 

�(�S�c�h�a�r�m�a�n�n� �&� �M�c�L�e�l�l�a�n�,� �1�9�9�2�)�.� �H�i�g�h� �p�e�r�c�e�n�t�a�g�e�s� �o�f� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�i�n�c�i�p�a�l�s� �r�e�p�o�r�t�e�d� 

�s�i�m�i�l�a�r� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�b�o�u�t� �t�h�e� �s�c�i�e�n�c�e�,� �t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �s�o�c�i�e�t�y� �c�o�n�c�e�p�t�.� �A�f�t�e�r� �t�w�o� 

�y�e�a�r�s� �o�f� �b�e�n�c�h�-�m�a�r�k� �t�e�s�t�i�n�g�,� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �i�m�p�r�o�v�e�d� �f�r�o�m� �i�n�t�e�n�s�i�t�i�e�s� �a�t� 

�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �t�o� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t�,� 

�c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �a�b�o�u�t� �i�n�-�s�e�r�v�i�c�e� 

�t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �w�a�s� �s�t�u�d�i�e�d�,� �u�s�i�n�g� �a� �p�r�e�-�p�o�s�t� �t�e�s�t� �d�e�s�i�g�n� �(�B�r�o�y�l�e�s� �&� �T�i�l�l�m�a�n�,� �1�9�8�5�;� 
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�K�n�o�w�l�e�s�,� �1�9�8�1�)�.� �T�h�e�i�r� �c�o�n�c�e�r�n�s� �h�a�d� �h�i�g�h�e�r� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� 

�p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �b�e�f�o�r�e� �t�h�e� �t�r�a�i�n�i�n�g�.� �H�o�w�e�v�e�r�,� �t�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s�,� 

�i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �w�e�r�e� �g�r�e�a�t�l�y� �r�e�d�u�c�e�d� �a�f�t�e�r� �t�h�e�y� �h�a�d� �u�n�d�e�r�g�o�n�e� �t�h�e� 

�t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�f�e�s�s�i�o�n�a�l�s�,� �i�n�c�l�u�d�i�n�g� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �c�o�u�n�s�e�l�o�r�s�,� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�,� �a�n�d� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s�,� �a�b�o�u�t� �t�e�c�h� �p�r�e�p� 

�w�e�r�e� �s�t�u�d�i�e�d� �b�y� �L�o�n�g� �(�1�9�9�4�)�,� �a�n�d� �D�e�n�n�i�s�o�n� �a�n�d� �E�c�h�t�e�r�n�a�c�h�t� �(�1�9�9�3�)�.� �S�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �t�h�e� �c�o�n�c�e�r�n� �s�t�a�g�e�s� �a�n�d� �i�n�t�e�n�s�i�t�i�e�s� �b�e�t�w�e�e�n� �v�o�c�a�t�i�o�n�a�l� �a�n�d� 

�a�c�a�d�e�m�i�c� �e�d�u�c�a�t�o�r�s�,� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �a�n�d� �c�o�u�n�s�e�l�o�r�s�.� 

�I�n� �t�h�e� �a�b�o�v�e� �s�t�u�d�i�e�s�,� �o�t�h�e�r� �v�a�r�i�a�b�l�e�s� �b�e�s�i�d�e�s� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s�'� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� 

�s�t�u�d�i�e�d�.� �T�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �w�e�r�e� �s�t�u�d�i�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s� 

�(�R�o�g�e�r�s� �&� �M�a�h�l�e�r�,� �1�9�9�4�;� �C�i�c�c�h�e�l�l�i� �&� �B�a�e�c�h�e�r�,� �1�9�8�9�;� �H�e�l�l�e�r�,� �1�9�8�4�;� �R�o�g�e�r�s�,� �1�9�9�2�)�,� �a�n�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �(�S�c�h�a�r�m�a�n�n� �&� �M�c�L�e�l�l�a�n�,� �1�9�9�2�;� �B�r�o�y�l�e�s� �&� �T�i�l�l�m�a�n�,� �1�9�8�5�;� 

�K�n�o�w�l�e�s�,� �1�9�8�1�)�.� �T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �w�e�r�e� �f�o�u�n�d� �t�o� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� 

�e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �i�n�n�o�v�a�t�i�o�n� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �a�n�d� �t�e�a�c�h�i�n�g� �a�r�e�a�.� �I�t� �w�a�s� �a�l�s�o� �f�o�u�n�d� �t�h�a�t� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �r�e�l�a�t�e�d� �t�o� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s�'� �p�e�r�c�e�p�t�i�o�n�s� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�d�o�p�t�i�o�n�-� 

�p�r�o�c�e�s�s�.� �T�h�o�s�e� �w�h�o� �w�e�r�e� �m�o�r�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �w�e�r�e� �m�o�r�e� �d�i�s�p�o�s�e�d� �t�o� �t�r�y� �a�n� �i�n�n�o�v�a�t�i�o�n� 

�t�h�a�n� �t�h�o�s�e� �w�h�o� �w�e�r�e� �l�e�s�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �(�O�s�c�a�r�s�o�n�,� �1�9�7�7�;� �O�s�c�a�r�s�o�n� �&� �F�i�n�c�h�,� �1�9�8�0�)�.� �T�h�e� 

�m�o�r�e� �t�e�a�c�h�e�r�s� �s�o�u�g�h�t� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n� �(�i�n�f�o�r�m�a�t�i�o�n�a�l�)� �a�n�d� �r�e�v�e�a�l�e�d� �m�o�r�e� �d�e�s�i�r�e� �t�o� �i�n�t�e�r�a�c�t� 

�w�i�t�h� �o�t�h�e�r� �t�e�a�c�h�e�r�s� �(�c�o�l�l�a�b�o�r�a�t�i�o�n�)�,� �t�h�e� �m�o�r�e� �t�h�e�y� �t�e�n�d�e�d� �t�o� �a�d�o�p�t� �a�n� �i�n�n�o�v�a�t�i�o�n�.� 

�B�a�s�e�d� �o�n� �t�h�e�s�e� �c�o�n�c�e�r�n� �s�t�u�d�i�e�s�,� �s�e�v�e�r�a�l� �v�a�r�i�a�b�l�e�s� �t�h�a�t� �r�e�l�a�t�e�d� �s�t�r�o�n�g�l�y� �w�i�t�h� �s�t�a�g�e�s� 

�o�f� �c�o�n�c�e�r�n� �h�a�d� �p�o�t�e�n�t�i�a�l� �f�o�r� �s�t�u�d�y�.� �T�h�e�s�e� �v�a�r�i�a�b�l�e�s� �i�n�c�l�u�d�e�d� �t�e�a�c�h�e�r�s�'� �i�n�n�o�v�a�t�i�o�n�-�r�e�l�a�t�e�d� 

�e�x�p�e�r�i�e�n�c�e�,� �t�e�a�c�h�e�r�s �� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�e�a�c�h�e�r�s �� �a�r�e�a�s� �o�f� �t�e�a�c�h�i�n�g�,� �a�n�d� �h�o�u�r�s� �o�f� �i�n�n�o�v�a�t�i�o�n� 
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�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� �A�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �w�a�s� �a�n� �a�d�d�i�t�i�o�n�a�l� �v�a�r�i�a�b�l�e� �t�h�a�t� �w�a�s� �i�n�c�l�u�d�e�d� �b�e�c�a�u�s�e� 

�o�f� �i�t�s�'� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�d�o�p�t�i�o�n� �p�r�o�c�e�s�s� �a�n�d� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s �� �p�e�r�c�e�p�t�i�o�n�s�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �i�n�c�l�u�s�i�o�n� �o�f� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �w�a�s� �b�a�s�e�d� �o�n� �t�h�e� �f�a�c�t� �t�h�a�t� �s�o�m�e� �v�a�r�i�a�b�l�e�s� 

�u�s�e�d� �i�n� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �s�t�u�d�i�e�s� �w�e�r�e� �a�l�s�o� �u�s�e�d� �i�n� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �s�t�u�d�i�e�s�.� 

�S�t�u�d�y�i�n�g� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �i�n� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� �c�o�n�t�e�x�t� 

�w�a�s� �d�e�e�m�e�d� �i�m�p�o�r�t�a�n�t� �b�e�c�a�u�s�e� �o�f� �p�a�u�c�i�t�y� �o�f� �r�e�s�e�a�r�c�h� �i�n� �t�h�i�s� �a�r�e�a�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �r�e�s�u�l�t�s� 

�m�i�g�h�t� �p�r�o�v�i�d�e� �a� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �S�o�C� �t�h�e�o�r�y� �i�n� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� 

�(�H�S�T�W�)� �r�e�f�o�r�m� �c�o�n�t�e�x�t�.� �K�n�o�w�l�e�d�g�e� �o�f� �t�e�a�c�h�e�r�s�'� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�b�o�u�t� �a� �s�c�h�o�o�l�-�w�i�d�e� 

�e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� �m�a�y� �f�a�c�i�l�i�t�a�t�e�,� �t�o� �s�o�m�e� �e�x�t�e�n�t�,� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �t�h�e� �l�e�v�e�l�s� �a�n�d� �t�y�p�e�s� �o�f� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �n�e�e�d�e�d� �f�o�r� �e�f�f�e�c�t�i�v�e� �r�e�f�o�r�m� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �A�p�p�r�o�p�r�i�a�t�e� �i�n�t�e�r�v�e�n�t�i�o�n� �c�a�n�,� 

�u�l�t�i�m�a�t�e�l�y�,� �r�e�s�u�l�t� �i�n� �e�f�f�e�c�t�i�v�e� �u�s�e� �o�f� �r�e�s�o�u�r�c�e�s� �a�n�d� �i�n� �r�e�d�u�c�i�n�g� �s�o�m�e� �r�e�f�o�r�m� �c�o�n�c�e�r�n�-� 

�r�e�l�a�t�e�d� �d�i�f�f�i�c�u�l�t�i�e�s� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �k�n�o�w�l�e�d�g�e� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �i�n� �a� �p�a�r�t�i�c�u�l�a�r� �r�e�f�o�r�m� �c�o�n�t�e�x�t� �c�a�n� 

�p�r�o�v�i�d�e� �m�o�r�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �c�h�a�n�g�e� �i�n� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�n�d� �c�o�n�c�e�r�n� �s�t�a�g�e� �a�s� 

�f�u�n�c�t�i�o�n�s� �o�f� �c�h�a�n�g�e�.� �T�h�e� �s�t�u�d�y� �o�f� �t�e�a�c�h�e�r� �c�o�n�c�e�r�n� �a�b�o�u�t� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� 

�r�e�f�o�r�m� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �i�m�p�o�r�t�a�n�t� �b�e�c�a�u�s�e� �c�o�n�t�e�m�p�o�r�a�r�y� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s� �c�o�n�t�i�n�u�e� �t�o� 

�s�t�r�e�s�s� �i�n�v�o�l�v�e�m�e�n�t� �o�f� �a�l�l� �s�c�h�o�o�l� �s�t�a�f�f�,� �a�n�d� �o�t�h�e�r�s� �o�u�t�s�i�d�e� �t�h�e� �s�c�h�o�o�l� �(�M�u�r�p�h�y�,� �1�9�9�2�)�.� 
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�P�u�r�p�o�s�e�.� 

�T�h�i�s� �s�t�u�d�y� �h�a�d� �t�w�o� �p�u�r�p�o�s�e�s�.� �T�h�e� �f�i�r�s�t� �w�a�s� �t�o� �v�e�r�i�f�y� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� 

�(�H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� �D�o�s�s�e�t�t�e� �1�9�7�3�)� �i�n� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m� �c�o�n�t�e�x�t�.� �T�h�e� 

�s�e�c�o�n�d� �p�u�r�p�o�s�e� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �c�h�a�n�g�e�s� �i�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �v�a�r�i�e�d� �a�s� �a� 

�f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�e�a�c�h�i�n�g� �a�r�e�a�s�,� �h�o�u�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �a�n�d� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �w�a�s� �s�t�u�d�i�e�d� �w�i�t�h�i�n� �t�h�e� �s�p�e�c�i�f�i�c� �c�o�n�t�e�x�t� �o�f� 

�i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k� �(�H�S�T�W�)� �r�e�f�o�r�m� �i�n� �V�i�r�g�i�n�i�a�.� �A�s� �a� �s�c�h�o�o�l�-�w�i�d�e� 

�e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m� �(�M�u�r�p�h�y�,� �1�9�9�2�)�,� �t�h�e� �H�S�T�W� �r�e�f�o�r�m� �f�o�c�u�s�e�s� �o�n� �b�o�t�h� �p�r�o�c�e�s�s� �a�n�d� 

�o�u�t�c�o�m�e�,� �a�n�d� �i�n�c�l�u�d�e�s� �a�l�l� �e�d�u�c�a�t�o�r�s�,� �p�a�r�e�n�t�s�,� �s�t�u�d�e�n�t�s�,� �a�n�d� �o�t�h�e�r�s� �i�n� �d�e�s�i�g�n�i�n�g� �a�n�d� 

�i�m�p�l�e�m�e�n�t�i�n�g� �s�t�r�a�t�e�g�i�e�s� �t�o� �a�c�h�i�e�v�e� �t�h�e� �r�e�f�o�r�m� �o�u�t�c�o�m�e�.� �T�h�e� �o�u�t�c�o�m�e� �i�n�c�l�u�d�e�s� �c�r�e�a�t�i�n�g� 

�i�n�t�e�g�r�a�t�e�d� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �e�l�i�m�i�n�a�t�i�n�g� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �g�e�n�e�r�a�l� 

�e�d�u�c�a�t�i�o�n� �t�r�a�c�k� �(�J�o�r�g�e�s�o�n�,� �1�9�9�5�)�.� �I�t� �a�l�s�o� �i�n�c�l�u�d�e�s� �p�r�e�p�a�r�a�t�i�o�n� �o�f� �s�t�u�d�e�n�t�s� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �f�o�r� �e�f�f�e�c�t�i�v�e� �c�o�m�p�e�t�i�t�i�o�n� �i�n� �t�h�e� �g�l�o�b�a�l� �e�c�o�n�o�m�y�.� �M�o�r�e� �s�p�e�c�i�f�i�c�a�l�l�y�,� �a�n�s�w�e�r�s� 

�w�e�r�e� �s�o�u�g�h�t� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�s�:� 

�1�.� �D�o� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l�,� �W�a�l�l�a�c�e�,� �a�n�d� �D�o�s�s�e�t�t�e� �(�1�9�7�3�)� 

�v�a�r�y� �a�m�o�n�g� �t�e�a�c�h�e�r�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e�i�r� �l�e�v�e�l�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �u�s�e� �o�f� �a� �s�c�h�o�o�l�-�w�i�d�e� 

�e�d�u�c�a�t�i�o�n� �(�H�S�T�W�)� �r�e�f�o�r�m�?� 

�2�.� �D�o� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �c�h�a�n�g�e� �w�h�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� 

�t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�,� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �h�o�u�r�s� �o�f� �H�S�T�W� �q�u�a�l�i�t�y� �w�o�r�k�s�h�o�p�s� �a�t�t�e�n�d�e�d�,� �a�n�d� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�s� �t�h�e�y� �i�m�p�l�e�m�e�n�t� �t�h�e� �H�S�T�W� �r�e�f�o�r�m�?� 
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�P�a�r�t�i�c�i�p�a�n�t�s�.� 

�T�h�e� �p�u�r�p�o�s�i�v�e� �s�a�m�p�l�e� �c�o�n�s�i�s�t�e�d� �o�f� �a�l�l� �3�0� �s�i�t�e�s� �t�h�a�t� �w�e�r�e� �i�n�v�o�l�v�e�d� �w�i�t�h� �t�h�e� �H�S�T�W� 

�r�e�f�o�r�m� �i�n� �V�i�r�g�i�n�i�a�.� �L�e�t�t�e�r�s� �r�e�q�u�e�s�t�i�n�g� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �s�t�u�d�y� �a�n�d� �s�e�e�k�i�n�g� �a�s�s�i�s�t�a�n�c�e� �i�n� 

�d�i�s�t�r�i�b�u�t�i�n�g� �t�h�e� �S�o�C�Q� �w�e�r�e� �s�e�n�t� �t�o� �H�S�T�W� �c�o�o�r�d�i�n�a�t�o�r�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �t�h�i�r�t�y� �s�i�t�e�s�.� �A�f�t�e�r� 

�e�x�t�e�n�s�i�v�e� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�h�r�o�u�g�h� �f�a�x�-�l�e�t�t�e�r�s�,� �m�a�i�l�-�l�e�t�t�e�r�s�,� �a�n�d� �p�h�o�n�e� �c�a�l�l�s�,� �c�o�n�t�a�c�t�s� �w�e�r�e� 

�e�s�t�a�b�l�i�s�h�e�d� �w�i�t�h� �c�o�o�r�d�i�n�a�t�o�r�s� �a�t� �t�w�e�n�t�y� �t�h�r�e�e� �(�7�6�.�7�%�)� �o�f� �t�h�e� �3�0� �s�i�t�e�s�.� �O�f� �t�h�e� �2�3� �s�i�t�e�s�,� �1�9� 

�p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�,� �r�e�p�r�e�s�e�n�t�i�n�g� �8�2�.�6�%� �o�f� �t�h�e� �s�i�t�e�s� �w�h�e�r�e� �c�o�n�t�a�c�t�s� �w�e�r�e� �s�u�c�c�e�s�s�f�u�l�l�y� 

�e�s�t�a�b�l�i�s�h�e�d�.� �O�n�e� �s�i�t�e� �c�o�u�l�d� �n�o�t� �p�a�r�t�i�c�i�p�a�t�e� �b�e�c�a�u�s�e� �o�f� �i�n�v�o�l�v�e�m�e�n�t� �w�i�t�h� �e�v�a�l�u�a�t�i�o�n� �o�f� �b�l�o�c�k� 

�s�c�h�e�d�u�l�i�n�g�.� �T�h�r�e�e� �o�t�h�e�r� �s�i�t�e�s� �r�e�q�u�i�r�e�d� �p�e�r�s�o�n�a�l� �i�n�t�e�r�v�i�e�w�s� �w�i�t�h� �v�a�r�i�o�u�s� �s�c�h�o�o�l� �o�f�f�i�c�i�a�l�s� 

�b�e�f�o�r�e� �a�p�p�r�o�v�a�l� �w�o�u�l�d� �b�e� �g�i�v�e�n� �t�o� �g�a�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�i�s� �r�e�q�u�i�r�e�m�e�n�t� �w�a�s� �t�u�r�e�d� �d�o�w�n� 

�t�o� �k�e�e�p� �w�i�t�h�i�n� �a�n�o�n�y�m�i�t�y� �p�r�o�v�i�s�i�o�n�s� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �V�i�r�g�i�n�i�a� �T�e�c�h� �H�u�m�a�n� �S�u�b�j�e�c�t� �R�e�v�i�e�w� 

�B�o�a�r�d�.� �T�h�e� �t�e�a�c�h�e�r� �s�a�m�p�l�e� �c�o�n�s�i�s�t�e�d� �o�f� �a�l�l� �1�2�0�7� �t�e�a�c�h�e�r�s� �a�t� �t�h�e� �1�9� �s�i�t�e�s� �t�h�a�t� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� 

�t�h�e� �s�t�u�d�y�.� 

�I�n�s�t�r�u�m�e�n�t�a�t�i�o�n�.� 

�T�o� �a�n�s�w�e�r� �t�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�,� �a� �c�o�m�p�o�s�i�t�e� �i�n�s�t�r�u�m�e�n�t� �c�o�n�t�a�i�n�i�n�g� �t�h�r�e�e� 

�s�e�c�t�i�o�n�s� �w�a�s� �u�s�e�d� �t�o� �c�o�l�l�e�c�t� �d�a�t�a�.� �T�h�e� �f�i�r�s�t� �s�e�c�t�i�o�n� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�e� �S�t�a�g�e�s� �o�f� �C�o�n�c�e�r�n� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�S�o�C�Q�)� �(�H�a�l�l�,� �W�a�l�l�a�c�e�,� �&� �D�o�s�s�e�t�t�e�,� �1�9�7�3�)� �h�a�v�i�n�g� �3�5� �c�o�n�c�e�r�n� �r�e�l�a�t�e�d� �i�t�e�m�s� 

�w�i�t�h� �L�i�k�e�r�t� �t�y�p�e� �s�c�a�l�e�s� �f�o�r� �c�o�m�p�l�e�t�i�n�g� �e�a�c�h� �i�t�e�m�.� �T�h�e� �s�e�c�o�n�d� �s�e�c�t�i�o�n� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�e� 

�a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y� �(�A�J�)� �h�a�v�i�n�g� �1�7� �i�t�e�m�s� �w�i�t�h� �L�i�k�e�r�t� �t�y�p�e� �s�c�a�l�e�s� �(�O�s�c�a�r�s�o�n�,� 

�1�9�7�7�)�.� �T�h�e� �t�h�i�r�d� �s�e�c�t�i�o�n� �w�a�s� �u�s�e�d� �t�o� �c�o�l�l�e�c�t� �d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n� �r�e�l�a�t�i�n�g� �t�o� 

�e�x�p�e�r�i�e�n�c�e�,� �a�r�e�a� �o�f� �t�e�a�c�h�i�n�g�,� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�,� �a�n�d� �h�o�u�r�s� �o�f� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� 
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�S�o�C�Q� �r�e�l�i�a�b�i�l�i�t�y� �r�a�n�g�i�n�g� �f�r�o�m� �.�4�2� �t�o� �.�8�6� �h�a�s� �b�e�e�n� �d�o�c�u�m�e�n�t�e�d� �(�H�a�l�l�,� �G�e�o�r�g�e�,� 

�R�u�t�h�e�r�f�o�r�d� �1�9�7�7�;� �C�u�n�n�i�n�g�h�a�m�,� �H�i�l�l�i�s�o�n�,� �a�n�d� �H�o�m�e� �1�9�8�5�;� �B�a�i�l�e�y� �a�n�d� �P�a�l�s�h�a� �1�9�9�2�)�.� �H�a�l�l�,� 

�e�t� �a�l�.� �u�s�e�d� �8�3�0� �t�e�a�c�h�e�r�s� �a�n�d� �p�r�o�f�e�s�s�o�r�s� �t�o� �c�o�n�f�i�r�m� �S�o�C�Q� �c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y�.� �S�e�v�e�n�t�y� �t�w�o� 

�p�e�r�c�e�n�t� �o�f� �t�h�e� �i�t�e�m�s� �c�o�r�r�e�l�a�t�e�d� �m�o�r�e� �h�i�g�h�l�y� �w�i�t�h� �t�h�e� �s�t�a�g�e�s� �t�o� �w�h�i�c�h� �t�h�e�y� �h�a�d� �b�e�e�n� 

�a�s�s�i�g�n�e�d� �t�h�a�n� �w�i�t�h� �a�n�y� �o�t�h�e�r� �s�t�a�g�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �B�a�i�l�e�y� �a�n�d� �P�a�l�s�h�a� �(�1�9�9�2�)� �f�o�u�n�d� �a� �h�i�g�h� 

�d�e�g�r�e�e� �o�f� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �b�e�t�w�e�e�n� �s�c�a�l�e� �s�c�o�r�e�s� �a�n�d� �r�e�l�a�t�e�d� �i�n�t�e�r�v�i�e�w� �d�a�t�a�.� �A� �r�e�l�i�a�b�i�l�i�t�y� �o�f� 

�.�9�5� �w�a�s� �c�o�m�p�u�t�e�d� �u�s�i�n�g� �t�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y� �(�O�s�c�a�r�s�o�n�,� �1�9�7�7�)�.� �U�s�i�n�g� �4�0� 

�v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�'� �i�d�e�a�s�,� �p�r�a�c�t�i�c�e�s�,� �a�n�d� �p�r�o�d�u�c�t�s�,� �a�n�d� �t�h�e�i�r� �s�c�o�r�e�s� �o�n� �t�h�e� �a�d�o�p�t�i�o�n�-� 

�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y�,� �t�h�e� �c�o�n�c�u�r�r�e�n�t� �v�a�l�i�d�i�t�y� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �a�s� �.�4�4�.� �P�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� 

�c�o�e�f�f�i�c�i�e�n�t�s� �b�e�t�w�e�e�n� �i�t�e�m�s� �r�a�n�g�e�d� �f�r�o�m� �.�3�1� �t�o� �.�8�1�.� 

�D�a�t�a� �c�o�l�l�e�c�t�i�o�n�.� 

�O�n�e� �t�h�o�u�s�a�n�d� �t�w�o� �h�u�n�d�r�e�d� �a�n�d� �s�e�v�e�n� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�,� �i�n�c�l�u�d�i�n�g� �s�e�l�f�-�a�d�d�r�e�s�s�e�d� �a�n�d� 

�s�t�a�m�p�e�d� �e�n�v�e�l�o�p�e�s� �f�o�r� �e�a�s�y� �r�e�t�u�r�n�s� �w�e�r�e� �m�a�i�l�e�d� �t�o� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�s�.� �T�h�r�e�e� �w�e�e�k�s� �a�f�t�e�r� 

�t�h�e� �f�i�r�s�t� �m�a�i�l�i�n�g� �w�a�s� �m�a�d�e�,� �f�o�l�l�o�w�-�u�p� �p�o�s�t�-�c�a�r�d�s� �w�e�r�e� �m�a�i�l�e�d� �t�o� �s�c�h�o�o�l�s� �w�h�e�r�e� �r�e�s�p�o�n�s�e�s� 

�h�a�d� �b�e�e�n� �r�e�c�e�i�v�e�d�,� �t�h�a�n�k�i�n�g� �t�e�a�c�h�e�r�s� �w�h�o� �a�l�r�e�a�d�y� �r�e�s�p�o�n�d�e�d� �w�h�i�l�e�,� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� 

�r�e�m�i�n�d�i�n�g� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o�t� �r�e�s�p�o�n�d�e�d� �t�o� �d�o� �s�o�.� �B�e�c�a�u�s�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �p�e�r�i�o�d� �f�e�l�l� 

�w�i�t�h�i�n� �t�h�e� �C�h�r�i�s�t�m�a�s� �v�a�c�a�t�i�o�n�,� �f�i�v�e� �s�i�t�e� �c�o�o�r�d�i�n�a�t�o�r�s� �d�i�s�t�r�i�b�u�t�e�d� �t�h�e� �S�o�C�Q� �a�f�t�e�r� �t�h�e� 

�v�a�c�a�t�i�o�n� �p�e�r�i�o�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �s�e�v�e�r�e� �w�e�a�t�h�e�r� �d�e�l�a�y�e�d� �t�h�e� �r�e�t�u�r�n� �o�f� �s�o�m�e� �c�o�m�p�l�e�t�e�d� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �d�a�t�e� �o�f� �a�c�c�e�p�t�a�n�c�e� �o�f� �r�e�t�u�r�n�s� �w�a�s� �e�x�t�e�n�d�e�d� �b�y� �t�h�r�e�e� 

�w�e�e�k�s�.� 

�O�f� �t�h�e� �6�7�7� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �t�h�a�t� �w�e�r�e� �r�e�t�u�r�n�e�d�,� �6�3�8� �w�e�r�e� �u�s�a�b�l�e� �a�n�d� �t�h�e�r�e�f�o�r�e� �w�e�r�e� 
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�i�n�c�l�u�d�e�d� �i�n� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s�.� �T�w�e�n�t�y� �t�w�o� �o�f� �t�h�e� �3�9� �u�n�u�s�a�b�l�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �h�a�d� 

�u�n�c�o�m�p�l�e�t�e�d� �s�e�c�t�i�o�n�s�.� �E�i�g�h�t� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �c�o�m�p�l�e�t�e�d� �b�y� �c�o�u�n�s�e�l�o�r�s� �w�h�o� �w�e�r�e� �n�o�t� 

�c�l�a�s�s�i�f�i�e�d� �a�s� �t�e�a�c�h�e�r�s�.� �N�i�n�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �a�f�t�e�r� �t�h�e� �a�c�c�e�p�t�a�n�c�e� �d�a�t�e� �h�a�d� 

�p�a�s�s�e�d�.� 

�D�a�t�a� �a�n�a�l�y�s�i�s�.� 

�D�e�s�c�r�i�p�t�i�v�e� �s�t�a�t�i�s�t�i�c�s� �w�e�r�e� �u�s�e�d� �t�o� �p�r�o�f�i�l�e� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s� 

�H�S�T�W� �r�e�f�o�r�m� �e�x�p�e�r�i�e�n�c�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �m�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� 

�(�M�A�N�O�V�A�)� �p�r�o�c�e�d�u�r�e� �w�a�s� �a�p�p�l�i�e�d� �t�o� �a�n�a�l�y�z�e� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s �� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e�.� �S�u�b�s�e�q�u�e�n�t�l�y�,� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s� �a�n�d� �d�e�s�c�r�i�p�t�i�v�e� 

�s�t�a�t�i�s�t�i�c�s� �w�e�r�e� �u�s�e�d� �i�n� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� 

�e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�e�a�c�h�i�n�g� �a�r�e�a�s�,� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �a�n�d� �a�d�o�p�t�i�o�n�-� 

�p�r�o�n�e�n�e�s�s�.� 

�F�i�n�d�i�n�g�s�.� 

�R�e�s�u�l�t�s� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �h�a�v�i�n�g� �n�o� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �(�N� �=� 

�1�3�1�)� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e�,� �f�o�l�l�o�w�e�d� �b�y� �t�e�a�c�h�e�r�s� �i�n� �t�h�e�i�r� �f�i�r�s�t� �y�e�a�r� �o�f� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �(�N� �=� �2�0�7�)�,� �a�n�d� �t�e�a�c�h�e�r�s� �i�n� �t�h�e�i�r� �s�e�c�o�n�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �(�N� �=� �2�3�0�)�.� 

�T�e�a�c�h�e�r�s� �i�n� �t�h�e� �t�h�i�r�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �(�N� �=� �7�0�)� �h�a�d� �t�h�e� �l�e�a�s�t� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� 

�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �a�n�d� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� 

�a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �W�h�e�n� �t�h�e� �d�a�t�a� �a�c�c�o�r�d�i�n�g� �t�o� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� 

�s�u�b�j�e�c�t�e�d� �t�o� �M�A�N�O�V�A� �p�r�o�c�e�d�u�r�e�s�,� �t�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �a�t� �.�0�5� �a�l�p�h�a� �l�e�v�e�l� �r�e�v�e�a�l�e�d� 
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�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�,� �F�(�2�1�,� �1�8�8�0�)� �=� �1�2�.�3�2� �(�p� �<� �.�0�5�)�.� 

�T�h�e� �r�e�s�u�l�t�s� �s�h�o�w�e�d� �t�h�a�t� �p�a�r�a�l�l�e�l�i�s�m� �w�a�s� �n�o�t� �t�e�n�a�b�l�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t� 

�r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s� �a�t� �d�i�f�f�e�r�e�n�t� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �h�a�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �c�o�n�c�e�r�n� 

�p�e�a�k�s� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� �4�4�.�1�8� �(�p� �<� �.�0�5�)�,� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� 

�1�6�.�6�1�(�p� �<� �.�0�5�)�,� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� �8�.�7�6� �(�p� �<� �.�0�5�)�,� �c�o�n�s�e�q�u�e�n�c�e�s� �s�t�a�g�e� �F�(�3�,� �6�3�4�)� �=� 

�1�1�.�0�5� �(�p� �<� �.�0�5�)�,� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�,� �F�(�3�,� �6�3�4�)� �=� �1�5�.�0�7� �(�p� �<� �.�0�5�)�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e� �F�(�3�,� 

�6�3�4�)� �=� �6�.�8�8� �(�p� �<� �.�0�5�)�.� �T�h�e� �u�n�i�v�a�r�i�a�t�e� �t�e�s�t�,� �h�o�w�e�v�e�r�,� �s�h�o�w�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� 

�c�o�n�c�e�r�n� �p�e�a�k�s� �f�o�r� �t�e�a�c�h�e�r�s� �h�a�v�i�n�g� �d�i�f�f�e�r�e�n�t� �e�x�p�e�r�i�e�n�c�e� �l�e�v�e�l�s� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e�,� �F�(�3�,� 

�6�3�4�)� �=� �.�9�8� �(�p�>� �.�0�5�)�.� �S�u�b�s�e�q�u�e�n�t� �M�A�N�O�V�A� �t�e�s�t�s� �o�f� �c�o�i�n�c�i�d�e�n�c�e� �a�n�d� �l�e�v�e�l�n�e�s�s� �w�e�r�e� 

�u�n�n�e�c�e�s�s�a�r�y� �s�i�n�c�e� �t�h�e� �p�r�o�f�i�l�e�s� �w�e�r�e� �n�o�t� �p�a�r�a�l�l�e�l� �(�S�t�e�v�e�n�s�,� �1�9�9�2�)�.� 

�W�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�e�r�s �� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�h�e� �c�o�n�c�e�r�n� 

�p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �e�d�u�c�a�t�i�o�n�a�l� �l�e�v�e�l�s�,� �e�x�c�e�p�t� �t�e�a�c�h�e�r�s� �w�i�t�h� �d�o�c�t�o�r�a�l� �l�e�v�e�l�,� 

�d�i�d� �n�o�t� �c�h�a�n�g�e� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� 

�r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e�s�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �d�o�c�t�o�r�a�l� �l�e�v�e�l� �e�d�u�c�a�t�i�o�n� �(�N� �=� �6�)� �h�a�d� �m�o�r�e� �i�n�t�e�n�s�e� 

�c�o�n�c�e�m�s� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s�,� �a�t� �a�l�l� �t�h�e� �s�t�a�g�e�s� �e�x�c�e�p�t� �t�h�e� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�,� �d�i�d� �n�o�t� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�.� �T�h�e� �M�A�N�O�V�A� �r�e�s�u�l�t�s� 

�(�a� �=� �.�0�5�)� �r�e�v�e�a�l�e�d� �t�h�a�t� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l� 

�w�a�s� �S�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �F�(�2�8�,� �2�5�0�2�)� �=� �2�.�0�9� �(�p� �<� �.�0�5�)�.� �T�h�e� �u�n�i�v�a�r�i�a�t�e� �F�-�T�e�s�t�,� �h�o�w�e�v�e�r�,� 

�r�e�v�e�a�l�e�d� �t�h�a�t� �o�n�l�y� �c�h�a�n�g�e� �i�n� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l� �w�a�s� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �F�(�3�,�6�3�3�)� �=� �4�.�9�0� �(�p� �<� �.�0�5�)�.� 

�T�h�e� �c�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s� �i�n�v�o�l�v�e�d� �i�n� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �H�S�T�W� �r�e�f�o�r�m� �d�i�d� �n�o�t� 

�c�h�a�n�g�e� �w�h�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a�s� �(�V�o�c�a�t�i�o�n�a�l� �N� �=� �1�6�5�,� 
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�A�c�a�d�e�m�i�c� �N� �=� �4�7�3�)�.� �W�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �M�A�N�O�V�A�,� �t�h�e� �e�f�f�e�c�t� �o�f� �t�e�a�c�h�i�n�g� 

�a�r�e�a�s� �o�n� �t�e�a�c�h�e�r�s�'� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �w�a�s� �n�o�t� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �F�(�7�,� �6�3�0�)� �=� �1�.�8�1� �(�p�>� 

�.�0�5�)�.� �T�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �w�a�s� �p�a�r�a�l�l�e�l� �a�n�d� �c�o�i�n�c�i�d�e�n�t� �b�u�t� �n�o�t� �l�e�v�e�l�.� 

�U�s�i�n�g� �t�h�e� �m�e�d�i�a�n�-�s�p�l�i�t� �m�e�t�h�o�d� �(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�,� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �w�e�r�e� 

�g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �h�o�u�r�s� �o�f� �H�S�T�W� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� �T�h�e� �m�e�a�n� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �f�o�r� �t�h�o�s�e� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �a�n�y� �f�o�r�m� �o�f� �t�r�a�i�n�i�n�g� �w�a�s� �c�a�l�c�u�l�a�t�e�d�.� �T�e�a�c�h�e�r�s�-�s�c�o�r�e�s� 

�w�e�r�e� �p�l�a�c�e�d� �i�n� �o�n�e� �o�f� �t�w�o� �g�r�o�u�p�s�,� �t�h�o�s�e� �w�h�o� �h�a�d� �m�o�r�e� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �a�n�d� �t�h�o�s�e� �w�h�o� �h�a�d� �n�o�t� �m�o�r�e� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� �T�e�a�c�h�e�r�s� 

�w�h�o� �h�a�d� �n�o� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �c�o�m�p�r�i�s�e�d� �t�h�e� �t�h�i�r�d� �g�r�o�u�p�.� 

�R�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �i�n�t�e�n�s�i�t�y� �a�n�d� �s�t�a�g�e�s� �o�f� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �c�h�a�n�g�e�d� 

�w�h�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �h�o�u�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� �T�e�a�c�h�e�r�s� �w�h�o� 

�h�a�d� �m�o�r�e� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g� �(�N� �=� �1�9�9�)� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� �w�h�i�l�e� �t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �(�N� �=� �2�1�8�)� �h�a�d� �p�e�a�k� 

�c�o�n�c�e�r�n�s� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e�s�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �l�e�s�s� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� 

�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �(�N� �=� �2�2�1�)� �a�l�s�o� �s�h�o�w�e�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�s�t�a�g�e�s�,� �a�l�t�h�o�u�g�h� �t�h�e�i�r� �c�o�n�c�e�r�n�s� �w�e�r�e� �l�e�s�s� �i�n�t�e�n�s�e� �a�t� �b�o�t�h� �s�t�a�g�e�s� �t�h�a�n� �t�h�e� �c�o�n�c�e�r�n�s� �o�f� 

�t�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �n�o� �t�r�a�i�n�i�n�g�.� �A�s� �t�h�e� �h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g� �i�n�c�r�e�a�s�e�d�,� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� 

�i�n�c�r�e�a�s�e�d� �i�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �a�n�d� �d�e�c�r�e�a�s�e�d� �a�t� �t�h�e� �~� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s�.� �T�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �a�t� �a�n� �a�l�p�h�a� �l�e�v�e�l� �o�f� �.�0�5� �r�e�v�e�a�l�e�d� �t�h�a�t� 

�t�h�e� �e�f�f�e�c�t�s� �o�f� �h�o�u�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �o�n� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �w�a�s� 

�s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �F�(�1�4�,� �1�2�5�6�)� �=� �1�2�.�1�2� �(�p� �<� �.�0�5�)�.� �T�h�e� �r�e�s�u�l�t� �s�h�o�w�e�d� �t�h�a�t� �p�a�r�a�l�l�e�l�i�s�m� 

�w�a�s� �n�o�t� �t�e�n�a�b�l�e�.� 
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�T�e�a�c�h�e�r�s�-�s�c�o�r�e�s� �w�e�r�e� �a�r�r�a�n�g�e�d� �i�n�t�o� �t�w�o� �g�r�o�u�p�s�,� �u�s�i�n�g� �t�h�e� �m�e�d�i�a�n�-�s�p�l�i�t� �m�e�t�h�o�d� 

�(�B�a�u�m�e�i�s�t�e�r�,� �1�9�9�0�)�.� �T�h�e� �m�e�a�n� �s�c�o�r�e� �o�f� �a�l�l� �t�h�e� �t�e�a�c�h�e�r�s� �w�h�o� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �s�t�u�d�y� �w�a�s� 

�c�a�l�c�u�l�a�t�e�d�.� �E�a�c�h� �p�a�r�t�i�c�i�p�a�n�t�-�s�c�o�r�e� �b�e�l�o�n�g�e�d� �t�o� �o�n�e� �o�f� �t�w�o� �g�r�o�u�p�s�.� �S�c�o�r�e�s� �h�i�g�h�e�r� �t�h�a�n� �t�h�e� 

�m�e�a�n� �b�e�l�o�n�g�e�d� �t�o� �o�n�e� �g�r�o�u�p�,� �w�h�i�l�e� �t�h�o�s�e� �t�h�a�t� �w�e�r�e� �n�o�t� �m�o�r�e� �t�h�a�n� �t�h�e� �m�e�a�n� �b�e�l�o�n�g�e�d� �t�o� 

�t�h�e� �o�t�h�e�r� �g�r�o�u�p�.� �S�c�o�r�e�s� �o�f� �8�5� �p�o�i�n�t�s� �o�r� �l�e�s�s� �(�N� �=� �3�2�8�)� �o�n� �t�h�e� �A�I� �w�e�r�e� �p�l�a�c�e�d� �i�n� �o�n�e� 

�g�r�o�u�p�,� �w�h�i�l�e� �s�c�o�r�e�s� �t�h�a�t� �w�e�r�e� �m�o�r�e� �t�h�a�n� �8�5� �p�o�i�n�t�s� �(�N� �=� �3�1�0�)� �o�n� �t�h�e� �A�I� �w�e�r�e� �p�l�a�c�e�d� �i�n� 

�s�e�c�o�n�d� �g�r�o�u�p�.� 

�T�e�a�c�h�e�r�s� �w�h�o� �s�c�o�r�e�d� �m�o�r�e� �t�h�a�n� �8�5� �o�n� �t�h�e� �A�I� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �c�o�n�s�e�q�u�e�n�c�e�s� 

�a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �b�u�t� �t�h�e�r�e� �w�e�r�e� �s�i�m�i�l�a�r� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �a�w�a�r�e�n�e�s�s�,� 

�i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �f�o�r� �b�o�t�h� �g�r�o�u�p�s�.� �W�h�e�n� �t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�,� �t�h�e� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �o�f� �t�e�a�c�h�e�r�s� �c�h�a�n�g�e�d� �o�n�l�y� �a�t� �t�h�e� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �.� �W�h�e�n� �t�h�e� �d�a�t�a� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �M�A�N�O�V�A� 

�p�r�o�c�e�d�u�r�e�s�,� �t�h�e� �H�o�t�e�l�l�i�n�g�'�s� �T�?� �r�e�v�e�a�l�e�d� �t�h�a�t� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�s� �a� 

�f�u�n�c�t�i�o�n� �o�f� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �w�a�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �F�(�7�,� �6�3�0�)� �=� �1�4�.�5�3� �(�p� �<� �.�0�5�)�.� 

�T�h�e� �r�e�s�u�l�t� �s�h�o�w�e�d� �t�h�a�t� �p�a�r�a�l�l�e�l�i�s�m� �w�a�s� �r�e�j�e�c�t�e�d�.� 

�C�o�n�c�l�u�s�i�o�n�s� 

�T�h�i�s� �s�t�u�d�y� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�b�o�u�t� �a� �s�c�h�o�o�l�-�w�i�d�e� 

�e�d�u�c�a�t�i�o�n� �r�e�f�o�r�m� �v�a�r�y� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s �� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e�.� �T�h�e� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �t�h�e�o�r�y� �a�c�c�o�r�d�i�n�g� �t�o� �H�a�l�l�,� �W�a�l�l�a�c�e� �a�n�d� �D�o�s�s�e�t�t�e� �(�1�9�7�3�)�,� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� 

�i�n�d�i�v�i�d�u�a�l�s� �p�l�a�c�e�d� �i�n� �a�n� �i�n�n�o�v�a�t�i�o�n� �s�i�t�u�a�t�i�o�n� �a�r�e� �i�n�i�t�i�a�l�l�y� �g�u�i�d�e�d� �b�y� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �a�n�d� 

�t�h�e� �d�e�m�a�n�d�s� �t�h�a�t� �n�e�w� �s�i�t�u�a�t�i�o�n�s� �m�a�k�e� �u�p�o�n� �t�h�e�m�.� �A�s� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �b�e�c�o�m�e� �r�e�s�o�l�v�e�d�,� 
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�i�n�d�i�v�i�d�u�a�l�s� �s�h�i�f�t� �t�o� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �t�a�s�k� �a�n�d� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �q�u�a�l�i�t�y� �o�f� �t�a�s�k� 

�p�e�r�f�o�r�m�a�n�c�e�.� �T�h�e� �s�t�u�d�y� �r�e�s�u�l�t�s� �s�u�p�p�o�r�t� �t�h�i�s� �h�y�p�o�t�h�e�s�i�s� �a�s� �p�r�o�p�o�s�e�d� �i�n� �t�h�e� �t�h�e�o�r�y�.� 

�T�e�a�c�h�e�r�s� �h�a�v�i�n�g� �n�o� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e� �e�x�p�r�e�s�s�e�d� �m�o�r�e� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� 

�t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �(�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�e�a�c�h�e�r�s� �i�n� �t�h�e� 

�t�h�i�r�d� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�r�e�s�s�e�d� �i�n�t�e�n�s�e� �c�o�n�c�e�r�n� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �T�h�e� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e� �t�e�a�c�h�e�r�s� �h�a�d�,� �t�h�e� �m�o�r�e� �i�n�t�e�n�s�e� �t�h�e�i�r� �c�o�n�c�e�r�n� 

�p�r�o�f�i�l�e�s� �a�p�p�e�a�r�e�d� �t�o� �b�e� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� �a�n�d� �t�h�e� �l�e�s�s� �i�n�t�e�n�s�e� �a�t� 

�t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s�.� 

�I�n� �t�e�r�m�s� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �d�i�d� �n�o�t� �a�p�p�e�a�r� �t�o� �c�h�a�n�g�e� �a�s� 

�a� �f�u�n�c�t�i�o�n� �o�f� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�.� �T�h�e� �f�a�c�t� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�i�t�h� �d�o�c�t�o�r�a�l� �l�e�v�e�l� �e�d�u�c�a�t�i�o�n� �w�e�r�e� 

�m�o�r�e� �c�o�n�c�e�r�n�e�d� �a�t� �t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e� �m�a�y� �b�e� �d�i�s�c�o�u�n�t�e�d� �b�e�c�a�u�s�e� �o�f� �t�h�e� �r�e�l�a�t�i�v�e�l�y� 

�s�m�a�l�l� �n�u�m�b�e�r� �o�f� �p�a�r�t�i�c�i�p�a�n�t�s� �a�t� �t�h�a�t� �l�e�v�e�l� �(�N� �=� �6�)�.� �T�h�e�i�r� �r�e�s�p�o�n�s�e�s� �m�a�y� �a�l�s�o� �b�e� �q�u�e�s�t�i�o�n�e�d� 

�b�e�c�a�u�s�e� �s�o�m�e� �t�e�a�c�h�e�r�s� �w�i�t�h� �d�o�c�t�o�r�a�l� �l�e�v�e�l� �d�e�g�r�e�e�s� �c�o�u�l�d� �b�e� �m�o�r�e� �i�n�v�o�l�v�e�d� �i�n� �m�a�n�a�g�e�m�e�n�t� 

�t�h�a�n� �t�e�a�c�h�e�r�s� �w�i�t�h� �o�t�h�e�r� �l�e�v�e�l�s� �o�f� �e�d�u�c�a�t�i�o�n�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �o�t�h�e�r� �l�e�v�e�l�s� �o�f� �e�d�u�c�a�t�i�o�n� �h�a�d� 

�s�i�m�i�l�a�r� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �p�e�r�s�o�n�a�l�,� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e�s� �a�s� �w�e�l�l� �a�s� 

�a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e�s�,� �s�h�o�w�i�n�g� �t�h�a�t� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �d�i�d� �n�o�t� 

�c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s�'� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �e�x�c�e�p�t� �a�t� �d�o�c�t�o�r�a�l� �l�e�v�e�l�.� �R�e�s�u�l�t�s� �o�f� �t�h�i�s� 

�s�t�u�d�y� �r�e�i�n�f�o�r�c�e� �t�h�e� �r�e�s�u�l�t�s� �o�f� �a� �s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �b�y� �R�o�g�e�r�s� �a�n�d� �M�a�h�l�e�r� �(�1�9�9�4�)� �i�n� �w�h�i�c�h� 

�t�h�e�r�e� �w�a�s� �n�o� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n�s� �w�h�e�n� �g�r�o�u�p�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�.� 

�A�s� �w�i�t�h� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�s�,� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �d�i�d� �n�o�t� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� 

�t�e�a�c�h�i�n�g� �a�r�e�a�.� �V�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �(�N� �=� �1�6�5�)� �a�n�d� �a�c�a�d�e�m�i�c� �t�e�a�c�h�e�r�s� �(�N� �=� �4�7�3�)� �h�a�d� �p�a�r�a�l�l�e�l� 
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�a�n�d� �c�o�i�n�c�i�d�e�n�t� �c�o�n�c�e�r�n�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�e�v�e�n� �s�t�a�g�e�s�,� �b�u�t� �t�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �w�e�r�e� �n�o�t� 

�f�l�a�t�.� �A�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s� �r�e�v�e�a�l�e�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� 

�s�t�a�g�e� �a�n�d� �t�h�e� �l�o�w�e�s�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �a�t� �t�h�e� �a�w�a�r�e�n�e�s�s� �s�t�a�g�e�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �i�n� 

�t�h�i�s� �s�t�u�d�y� �d�i�d� �n�o�t� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s �� �t�e�a�c�h�i�n�g� �a�r�e�a�.� 

�T�h�i�s� �c�o�n�c�e�r�n� �r�e�s�u�l�t� �a�c�c�o�r�d�i�n�g� �t�o� �t�e�a�c�h�i�n�g� �a�r�e�a� �s�u�p�p�o�r�t�s� �s�t�u�d�i�e�s� �a�b�o�u�t� �b�e�n�c�h�-�m�a�r�k� 

�t�e�s�t�i�n�g� �i�n� �w�h�i�c�h� �p�r�i�n�c�i�p�a�l�s� �a�n�d� �t�e�a�c�h�e�r�s� �r�e�p�o�r�t�e�d� �s�i�m�i�l�a�r� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �(�K�i�m�p�s�t�o�n� �&� 

�A�n�d�e�r�s�o�n�,� �1�9�8�8�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �r�e�s�u�l�t� �d�i�d� �n�o�t� �c�o�n�c�u�r� �w�i�t�h� �t�h�e� �r�e�s�u�l�t�s� �o�f� �s�t�u�d�i�e�s� �c�o�n�d�u�c�t�e�d� 

�b�y� �D�e�n�n�i�s�o�n� �a�n�d� �E�c�h�t�e�r�n�a�c�h�t� �(�1�9�9�3�)� �a�n�d� �L�o�n�g� �(�1�9�9�4�)� �w�h�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� 

�r�e�v�e�a�l�e�d� �i�n� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �a�b�o�u�t� �t�e�c�h� �p�r�e�p� �b�e�t�w�e�e�n� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �a�c�a�d�e�m�i�c� 

�t�e�a�c�h�e�r�s�,� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �a�n�d� �c�o�u�n�s�e�l�o�r�s�.� �I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �t�h�e� �c�u�r�r�e�n�t� �s�c�h�o�o�l�-�w�i�d�e� 

�c�o�n�c�e�r�n� �s�t�u�d�y� �i�n�v�o�l�v�e�d� �o�n�l�y� �t�e�a�c�h�e�r�s�,� �a�n�d� �d�i�d� �n�o�t� �i�n�c�l�u�d�e� �p�r�i�n�c�i�p�a�l�s� �o�r� �o�t�h�e�r� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �o�r� �c�o�u�n�s�e�l�o�r�s�.� �I�n� �t�h�e� �D�e�n�n�i�s�o�n� �a�n�d� �E�c�h�t�e�r�n�a�c�h�t� �(�1�9�9�3�)�,� �a�n�d� �L�o�n�g� �(�1�9�9�4�)� 

�s�t�u�d�i�e�s�,� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n�c�l�u�d�e�d� �p�r�i�n�c�i�p�a�l�s� �a�n�d� �o�t�h�e�r� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �a�n�d� �c�o�u�n�s�e�l�o�r�s�.� 

�A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e� �s�t�u�d�i�e�s� �e�x�a�m�i�n�e�d� �r�e�f�o�r�m� �i�n� �p�r�o�g�r�a�m�-�d�e�f�i�n�e�d� �p�a�r�t�s� �o�f� �t�h�e� �s�c�h�o�o�l� �r�a�t�h�e�r� 

�t�h�a�n� �r�e�f�o�r�m� �i�n�v�o�l�v�i�n�g� �t�h�e� �e�n�t�i�r�e� �s�c�h�o�o�l�.� �P�e�r�h�a�p�s�,� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� 

�r�e�f�o�r�m� �a�n�d� �t�h�e� �b�r�e�a�d�t�h� �o�f� �s�c�h�o�o�l� �p�e�r�s�o�n�n�e�l� �i�n�v�o�l�v�e�d� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �d�i�f�f�e�r�e�n�c�e�.� 

�R�e�s�u�l�t�s� �o�f� �t�h�i�s� �s�t�u�d�y� �f�o�c�u�s�i�n�g� �o�n� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� 

�s�u�p�p�o�r�t� �s�t�u�d�i�e�s� �b�y� �B�r�o�y�l�e�s� �a�n�d� �T�i�l�l�m�a�n� �(�1�9�8�5�)�,� �a�n�d� �K�n�o�w�l�e�s� �(�1�9�8�1�)� �t�h�a�t� �i�n�d�i�c�a�t�e� �i�n�t�e�n�s�i�t�y� 

�o�f� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �w�e�r�e� �g�r�e�a�t�l�y� �r�e�d�u�c�e�d� �a�f�t�e�r� �r�e�f�o�r�m� 

�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�s�.� �T�e�a�c�h�e�r�s� �w�h�o� �h�a�d� �1�5� �h�o�u�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �o�r� �l�e�s�s� �h�a�d� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �w�h�i�c�h� �a�p�p�e�a�r�e�d� �h�i�g�h�e�r� �t�h�a�n� �t�h�e� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �o�f� �t�h�o�s�e� �w�h�o� �h�a�d� �n�o� �t�r�a�i�n�i�n�g�,� �b�u�t� �l�o�w�e�r� 
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�t�h�a�n� �t�h�e� �i�n�t�e�n�s�i�t�i�e�s� �o�f� �t�h�o�s�e� �w�h�o� �h�a�d� �m�o�r�e� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �t�r�a�i�n�i�n�g�.� �T�h�e� �c�u�r�r�e�n�t� �r�e�s�u�l�t�s� 

�a�l�s�o� �s�u�p�p�o�r�t� �r�e�s�u�l�t�s� �o�f� �a� �s�t�u�d�y� �b�y� �S�c�h�a�r�m�a�n�n� �a�n�d� �M�c�L�e�l�l�a�n� �(�1�9�9�2�)� �t�h�a�t� �e�x�a�m�i�n�e�d� �c�h�a�n�g�e� 

�c�o�n�n�e�c�t�e�d� �w�i�t�h� �a�n� �i�n�-�s�e�r�v�i�c�e� �w�o�r�k�s�h�o�p�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �c�h�a�n�g�e� �f�r�o�m� �t�h�e� 

�a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �b�e�f�o�r�e� �t�h�e� �w�o�r�k�s�h�o�p� �t�o� �c�o�n�s�e�q�u�e�n�c�e�s�,� 

�c�o�l�l�a�b�o�r�a�t�i�o�n�,� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �s�t�a�g�e�s� �a�f�t�e�r� �t�h�e� �w�o�r�k�s�h�o�p�.� �T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s�,� 

�t�h�e�r�e�f�o�r�e�,� �c�h�a�n�g�e�d� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �h�o�u�r�s� �o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�.� 

�T�h�e�r�e� �w�a�s� �c�h�a�n�g�e� �i�n� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�e�a�c�h�e�r�s �� �s�c�o�r�e�s� �o�n� 

�t�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �i�n�v�e�n�t�o�r�y�.� �T�e�a�c�h�e�r�s� �w�h�o� �w�e�r�e� �m�o�r�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �(�>� �8�5� �o�n� �t�h�e� 

�A�J�)� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�,� �w�h�i�l�e� �t�e�a�c�h�e�r�s� �w�h�o� 

�w�e�r�e� �l�e�s�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �(�<� �8�5� �o�n� �t�h�e� �A�I�)� �h�a�d� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �a�n�d� 

�s�e�c�o�n�d� �h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e�.� �A� �s�t�u�d�y� �b�y� �R�o�g�e�r�s� �a�n�d� �M�a�h�l�e�r� �(�1�9�9�4�,� 

�p�.� �1�9�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �s�h�o�w� �a�c�c�e�p�t�a�n�c�e� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n�.� �T�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� 

�p�r�o�v�i�d�e�s� �a�d�d�i�t�i�o�n�a�l� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �a�b�o�v�e� �c�o�n�c�l�u�s�i�o�n�s�.� �T�e�a�c�h�e�r�s� �w�h�o� �s�c�o�r�e� �m�o�r�e� �t�h�a�n� �8�5� 

�p�o�i�n�t�s� �o�n� �t�h�e� �A�I� �r�e�v�e�a�l�e�d� �m�o�r�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s� �a�n�d�,� �i�n� �l�i�n�e� �w�i�t�h� 

�t�h�e� �R�o�g�e�r�s� �a�n�d� �M�a�h�l�e�r� �(�1�9�9�4�)� �c�o�n�c�l�u�s�i�o�n�s�,� �w�o�u�l�d� �b�e� �m�o�r�e� �d�i�s�p�o�s�e�d� �t�o� �a�c�c�e�p�t� �t�h�e� �H�S�T�W� 

�r�e�f�o�r�m� �t�h�a�n� �t�e�a�c�h�e�r�s� �w�h�o� �s�c�o�r�e� �l�e�s�s� �t�h�a�n� �8�5� �o�n� �t�h�e� �A�I�.� �S�u�c�h� �t�e�a�c�h�e�r�s� �a�c�c�o�r�d�i�n�g� �t�o� 

�O�s�c�a�r�s�o�n� �(�1�9�7�7�)�,� �a�n�d� �O�s�c�a�r�s�o�n� �a�n�d� �F�i�n�c�h� �(�1�9�8�0�)� �h�a�v�e� �c�e�r�t�a�i�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �m�a�d�e� 

�t�h�e�m� �m�o�r�e� �d�i�s�p�o�s�e�d� �t�o� �a�d�o�p�t� �a�n� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n� �t�h�a�n� �o�t�h�e�r�s�.� 

�8�8



�I�m�p�l�i�c�a�t�i�o�n�s� 

�T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �(�H�a�l�l�,� �W�a�l�l�a�c�e� �&� �D�o�s�s�e�t�t�e�,� �1�9�7�3�)� �w�a�s� �v�e�r�i�f�i�e�d�,� �u�s�i�n�g� 

�t�e�a�c�h�e�r�s �� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�.� �C�o�n�c�e�r�n� �s�t�a�g�e�s� �a�n�d� �i�n�t�e�n�s�i�t�y� 

�w�e�r�e� �s�h�o�w�n� �t�o� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �c�h�a�n�g�e� �i�n� �i�n�n�o�v�a�t�i�o�n� �r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e�.� �T�h�e� �s�t�a�g�e�s� 

�o�f� �c�o�n�c�e�r�n� �w�e�r�e� �a�l�s�o� �s�h�o�w�n� �t�o� �c�h�a�n�g�e� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �c�h�a�n�g�e� �i�n� �t�w�o� �o�t�h�e�r� �v�a�r�i�a�b�l�e�s�,� �h�o�u�r�s� 

�o�f� �r�e�f�o�r�m� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �A�s� �m�o�r�e� �h�o�u�r�s� �o�f� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �w�e�r�e� 

�g�a�i�n�e�d�,� �t�h�e� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �i�m�p�r�o�v�e�d� �f�r�o�m� �a�w�a�r�e�n�e�s�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�a�l� �c�o�n�c�e�m�s� �t�o� 

�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �c�o�n�c�e�r�n�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �h�i�g�h�e�r� �t�h�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� 

�o�f� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s�,� �t�h�e� �m�o�r�e� �i�n�t�e�n�s�e� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �t�h�e�i�r� 

�c�o�n�c�e�r�n�.� �I�n� �l�i�g�h�t� �o�f� �t�h�e�s�e� �f�i�n�d�i�n�g�s�,� �i�m�p�l�i�c�a�t�i�o�n�s� �a�r�e� �p�r�o�v�i�d�e�d� �f�o�r� �r�e�s�e�a�r�c�h� �a�n�d� �f�o�r� �p�r�a�c�t�i�c�e�.� 

�I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �r�e�s�e�a�r�c�h�.� 

�P�r�e�v�i�o�u�s� �s�t�u�d�i�e�s� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�r�a�i�n�i�n�g� �c�a�n� �c�h�a�n�g�e� �t�e�a�c�h�e�r�s�'� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s� 

�f�r�o�m� �a�w�a�r�e�n�e�s�s�,� �i�n�f�o�r�m�a�t�i�o�n�a�l�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �t�o� �m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �(�S�c�h�a�r�m�a�n�n� �a�n�d� �M�c�L�e�l�l�a�n� �1�9�9�2�;� �T�i�l�l�m�a�n� �1�9�8�5�;� �a�n�d� �K�n�o�w�l�e�s� �1�9�8�1�)�.� 

�R�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �e�x�p�o�s�e�s� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s� �t�o� �i�n�n�o�v�a�t�i�o�n� �r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e�.� �A� 

�l�o�n�g�i�t�u�d�i�n�a�l� �s�t�u�d�y� �o�f� �t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n� �r�e�s�p�o�n�s�e� �t�o� �a� �s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�-� 

�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �w�i�l�l� �p�r�o�v�i�d�e� �m�o�r�e� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�.� �W�h�i�l�e� �t�h�e� �s�t�a�g�e�s� 

�o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �p�o�i�n�t�s� �t�o� �t�h�e� �r�e�f�o�r�m� �u�s�e�r�s�'� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�i�e�s�,� �t�h�e� �c�a�u�s�e�s� �o�f� �s�u�c�h� 

�c�o�n�c�e�r�n�s� �s�t�i�l�l� �r�e�m�a�i�n� �f�o�r� �r�e�s�e�a�r�c�h�e�r�s� �t�o� �c�o�n�f�i�r�m�.� 

�A�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �s�u�g�g�e�s�t�s� �t�h�a�t� �c�e�r�t�a�i�n� �m�e�n�t�a�l�,� �p�h�y�s�i�c�a�l�,� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� 

�a�t�t�r�i�b�u�t�e�s� �e�x�i�s�t� �a�s� �d�e�t�e�r�m�i�n�a�n�t�s� �i�n� �e�x�p�l�a�i�n�i�n�g� �p�r�o�n�e�n�e�s�s� �o�f� �t�e�a�c�h�e�r�s� �t�o� �a�d�o�p�t� �a�n� �e�d�u�c�a�t�i�o�n�a�l� 
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�i�n�n�o�v�a�t�i�o�n� �(�O�s�c�a�r�s�o�n�,� �1�9�7�7�)�,� �a�n�d� �i�n� �t�h�i�s� �c�a�s�e�,� �t�o� �h�a�v�e� �p�e�a�k� �c�o�n�c�e�r�n�s� �a�t� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� 

�a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s�.� �O�s�c�a�r�s�o�n� �(�1�9�7�7�)�,� �a�n�d� �O�s�c�a�r�s�o�n� �a�n�d� �F�i�n�c�h� �(�1�9�8�0�)� �i�d�e�n�t�i�f�i�e�d� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �m�a�k�e� �s�o�m�e� �t�e�a�c�h�e�r�s� �m�o�r�e� �d�i�s�p�o�s�e�d� �t�h�a�n� �o�t�h�e�r�s� �t�o� �a�d�o�p�t� �a�n� �e�d�u�c�a�t�i�o�n�a�l� 

�i�n�n�o�v�a�t�i�o�n�.� �T�h�e�r�e�f�o�r�e�,� �s�h�o�u�l�d� �t�e�a�c�h�e�r�s� �w�h�o� �a�r�e� �m�o�r�e� �a�d�o�p�t�i�o�n�-�p�r�o�n�e� �b�e� �i�n�t�r�o�d�u�c�e�d� �t�o� �a�n� 

�e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n� �b�e�f�o�r�e� �o�t�h�e�r� �t�e�a�c�h�e�r�s�?� �W�h�a�t� �r�e�l�a�t�i�o�n�s�h�i�p�,� �i�f� �a�n�y�,� �e�x�i�s�t�s�,� �b�e�t�w�e�e�n� 

�s�c�h�o�o�l�-�w�i�d�e� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n� �u�s�e�r�s �� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �a�n�d� �t�h�e�i�r� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n�?� 

�A� �s�t�u�d�y� �t�h�a�t� �r�e�l�a�t�e�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �t�o� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �w�i�t�h�i�n� �a� �s�c�h�o�o�l�-�w�i�d�e� �r�e�f�o�r�m� 

�c�o�n�t�e�x�t� �w�o�u�l�d� �p�r�o�v�i�d�e� �a�n� �a�d�d�i�t�i�o�n�a�l� �k�n�o�w�l�e�d�g�e�-�b�a�s�e�t�h�a�t� �c�o�u�l�d� �l�e�a�d� �t�o� �a� �b�e�t�t�e�r� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �b�o�t�h� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�h�e�o�r�y� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� 

�T�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n� �i�n�t�e�n�s�i�t�y� �w�a�s� �s�h�o�w�n� �t�o� �b�e� �g�e�n�e�r�a�l�l�y� �l�o�w� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� 

�s�t�a�g�e�.� �T�h�i�s� �l�o�w� �m�a�n�a�g�e�m�e�n�t� �c�o�n�c�e�r�n� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�e�a�c�h�e�r�s� �a�r�e� �n�o�t� �a�s� �c�o�n�c�e�r�n�e�d� �a�b�o�u�t� 

�t�i�m�e� �a�n�d� �l�o�g�i�s�t�i�c�s� �a�s�p�e�c�t�s� �o�f� �t�h�e� �r�e�f�o�r�m�.� �C�o�u�l�d� �i�t� �b�e� �t�h�a�t� �t�e�a�c�h�e�r�s� �h�a�d� �l�e�s�s� �i�n�v�o�l�v�e�m�e�n�t� 

�w�i�t�h� �m�a�n�a�g�e�m�e�n�t� �f�u�n�c�t�i�o�n�s� �d�u�r�i�n�g� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �H�S�T�W� �r�e�f�o�r�m�?� �C�o�u�l�d� �i�t� �b�e� �t�h�a�t� 

�t�h�e�y� �w�e�r�e� �n�o�t� �e�m�p�o�w�e�r�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�t� 

�t�h�e�i�r� �o�w�n� �l�e�v�e�l�s�?� �O�r� �c�o�u�l�d� �i�t� �b�e� �t�h�a�t� �t�e�a�c�h�e�r�s� �w�e�r�e� �s�o� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� 

�H�S�T�W� �r�e�f�o�r�m� �t�h�a�t� �t�h�e�y� �w�e�r�e� �n�o� �l�o�n�g�e�r� �i�n�t�e�n�s�e�l�y� �c�o�n�c�e�r�n�e�d� �a�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�a�g�e�?� �A� 

�s�t�u�d�y� �o�f� �t�e�a�c�h�e�r�s�'� �i�n�v�o�l�v�e�m�e�n�t� �i�n� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �r�e�f�o�r�m� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �c�o�u�l�d� �p�r�o�v�i�d�e� 

�u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �t�h�e�y� �a�r�e� �e�m�p�o�w�e�r�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e� �s�c�h�o�o�l�-� 

�w�i�d�e� �r�e�f�o�r�m�.� 
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�I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �p�r�a�c�t�i�c�e�.� 

�T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �p�r�o�f�i�l�e�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �w�e�r�e� �s�h�o�w�n� �t�o� �c�h�a�n�g�e� �w�h�e�n� 

�t�e�a�c�h�e�r�s� �w�e�r�e� �g�r�o�u�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �e�x�p�e�r�i�e�n�c�e�,� �t�r�a�i�n�i�n�g�,� �a�n�d� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s�.� �S�o�m�e� 

�t�e�a�c�h�e�r�s� �(�N�=� �1�3�1�)� �h�a�d� �n�o� �H�S�T�W� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �s�o�m�e� �(�N� �=� �2�1�8�)� �h�a�d� �n�o� 

�H�S�T�W� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g�,� �w�h�i�l�e� �o�t�h�e�r�s� �(�N� �=� �2�2�1�)� �h�a�d� �l�e�s�s� �t�h�a�n� �1�5� �h�o�u�r�s� �o�f� �r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �l�e�s�s� �t�r�a�i�n�i�n�g� �s�h�o�u�l�d� �b�e� �i�d�e�n�t�i�f�i�e�d� �a�n�d� �e�n�r�o�l�l�e�d� �i�n� �w�o�r�k�s�h�o�p�s� �w�h�e�r�e� 

�t�h�e� �r�e�f�o�r�m� �e�x�p�e�r�i�e�n�c�e� �c�o�u�l�d� �b�e� �p�r�e�s�e�n�t�e�d� �t�o� �t�h�e�m�.� �R�e�f�o�r�m�-�r�e�l�a�t�e�d� �i�n�-�s�e�r�v�i�c�e� �t�r�a�i�n�i�n�g� �h�a�s� 

�g�r�e�a�t� �p�o�t�e�n�t�i�a�l� �t�o� �s�e�r�v�e� �a�s� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �a�n�d� �e�f�f�e�c�t�i�v�e� �m�e�t�h�o�d� �o�f� �e�x�p�o�s�i�n�g� �t�e�a�c�h�e�r�s� �t�o� �t�h�e� 

�H�S�T�W� �r�e�f�o�r�m� �e�x�p�e�r�i�e�n�c�e�.� �A�f�t�e�r� �g�a�i�n�i�n�g� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� �e�x�p�e�r�i�e�n�c�e� �f�r�o�m� �s�u�c�h� �t�r�a�i�n�i�n�g�,� 

�t�e�a�c�h�e�r�s �� �c�o�n�c�e�r�n�s� �s�h�o�u�l�d� �c�h�a�n�g�e� �f�r�o�m� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �s�t�a�g�e�s� �t�o� 

�m�a�n�a�g�e�m�e�n�t�,� �c�o�n�s�e�q�u�e�n�c�e�s�,� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�o�n� �s�t�a�g�e�s� �(�T�i�l�l�m�a�n�,� �1�9�8�5�;� �K�n�o�w�l�e�s�,� �1�9�8�1�)�.� 

�C�a�u�t�i�o�n� �i�s� �i�n� �o�r�d�e�r� �b�e�c�a�u�s�e� �t�e�a�c�h�e�r�s� �w�i�t�h� �n�o� �H�S�T�W� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�o�s�e� �i�n� �t�h�e� 

�f�i�r�s�t� �y�e�a�r� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �h�a�d� �t�h�e�i�r� �p�e�a�k� �c�o�n�c�e�r�n� �a�t� �t�h�e� �p�e�r�s�o�n�a�l� �s�t�a�g�e� �a�n�d� �t�h�e� �s�e�c�o�n�d� 

�h�i�g�h�e�s�t� �c�o�n�c�e�r�n� �a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�t�a�g�e�.� �P�r�o�f�i�l�e�s� �o�f� �t�h�i�s� �t�y�p�e� �d�e�p�i�c�t� �v�a�r�i�o�u�s� �d�e�g�r�e�e�s� �o�f� 

�d�o�u�b�t� �w�i�t�h� �a�n�d� �p�o�t�e�n�t�i�a�l� �r�e�s�i�s�t�a�n�c�e� �t�o� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �(�H�a�l�l�,� �G�e�o�r�g�e�,� �&� �R�u�t�h�e�r�f�o�r�d�,� �1�9�7�7�,� �p�.� 

�4�5�)�.� �I�n� �t�h�i�s� �i�n�s�t�a�n�c�e�,� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �b�e�c�o�m�e� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �t�o� �t�h�e� �r�e�f�o�r�m� �u�s�e�r�s� �t�h�a�n� 

�l�e�a�r�n�i�n�g� �m�o�r�e� �a�b�o�u�t� �t�h�e� �r�e�f�o�r�m�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e�s�e� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �n�e�e�d� �t�o� �b�e� �r�e�d�u�c�e�d� 

�b�e�f�o�r�e� �s�u�c�h� �i�n�d�i�v�i�d�u�a�l�s� �c�a�n� �c�o�n�s�i�d�e�r� �a� �p�r�o�p�o�s�e�d� �r�e�f�o�r�m� �o�b�j�e�c�t�i�v�e�l�y�.� �T�h�e� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �s�h�o�u�l�d�,� �t�h�e�r�e�f�o�r�e�,� �b�e�g�i�n� �w�i�t�h� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s�.� �O�n�c�e� 

�p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d�,� �a�n�d� �a�p�p�r�o�p�r�i�a�t�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�p�p�l�i�e�d�,� �r�e�f�o�r�m�-�r�e�l�a�t�e�d� 

�t�r�a�i�n�i�n�g� �c�a�n� �t�h�e�n� �p�r�o�c�e�e�d� �w�i�t�h� �m�a�x�i�m�u�m� �e�f�f�i�c�i�e�n�c�y�.� 

�T�r�a�i�n�i�n�g� �r�e�l�a�t�i�n�g� �t�o� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �s�h�o�u�l�d� �a�d�d�r�e�s�s� �t�h�e� �e�f�f�e�c�t� �o�f� �t�h�e� �r�e�f�o�r�m� �o�n� 

�9�1



�t�e�a�c�h�e�r�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �o�t�h�e�r� �t�e�a�c�h�e�r�s� �a�n�d� �o�t�h�e�r� �s�c�h�o�o�l� �p�e�r�s�o�n�n�e�l�.� �T�h�e� �m�a�n�a�g�e�m�e�n�t� 

�c�h�a�n�g�e�s� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�e� �r�e�f�o�r�m� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�h�o�u�l�d� �a�l�s�o� �b�e� �c�l�a�r�i�f�i�e�d�.� �T�h�e� �t�i�m�e� �a�n�d� 

�e�n�e�r�g�y� �r�e�q�u�i�r�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e� �r�e�f�o�r�m� �s�h�o�u�l�d� �b�e� �a�d�d�r�e�s�s�e�d� �i�n� �t�h�e� �i�n�-�s�e�r�v�i�c�e� �t�r�a�i�n�i�n�g�.� �I�n� 

�h�a�n�d�l�i�n�g� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s�,� �p�e�r�s�o�n�a�l� �s�u�p�p�o�r�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �t�e�a�c�h�e�r�s�.� �T�h�e� �r�e�f�o�r�m�'�s� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �e�x�i�s�t�i�n�g� �p�r�a�c�t�i�c�e� �a�s� �w�e�l�l� �a�s� �t�h�e� �r�e�f�o�r�m�'�s� �r�e�l�e�v�a�n�c�e� �t�o� �v�a�r�i�o�u�s� �t�e�a�c�h�e�r� �g�r�o�u�p�s� 

�s�h�o�u�l�d� �b�e� �s�t�r�e�s�s�e�d�.� �I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �c�o�n�s�e�q�u�e�n�c�e�s� �c�o�n�c�e�r�n� �i�s� �a�l�s�o� �h�i�g�h�.� �T�h�e� 

�r�e�l�e�v�a�n�c�e� �o�f� �t�h�e� �r�e�f�o�r�m� �t�o� �s�t�u�d�e�n�t�s� �a�n�d� �o�t�h�e�r� �t�e�a�c�h�e�r�s� �s�h�o�u�l�d�,� �t�h�e�r�e�f�o�r�e�,� �b�e� �e�x�p�l�a�i�n�e�d�.� 

�A�b�o�v�e� �a�l�l�,� �p�e�r�s�o�n�a�l� �c�o�n�c�e�r�n�s� �s�h�o�u�l�d� �b�e� �l�e�g�i�t�i�m�i�z�e�d� �t�o� �i�n�c�r�e�a�s�e� �s�u�p�p�o�r�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�o�f� �t�h�e� �r�e�f�o�r�m� �(�H�a�l�l�,� �1�9�7�9�,� �p�.� �2�0�6�)�.� �E�m�p�o�w�e�r�i�n�g� �t�e�a�c�h�e�r�s� �i�n� �t�e�r�m�s� �o�f� �c�l�a�s�s�r�o�o�m� �a�n�d� �s�u�b�j�e�c�t� 

�m�a�n�a�g�e�m�e�n�t� �c�a�n� �l�o�w�e�r� �c�o�n�c�e�r�n� �a�t� �p�e�r�s�o�n�a�l� �l�e�v�e�l�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �a�b�o�u�t� �h�a�l�f� �t�h�e� �t�e�a�c�h�e�r�s� �w�h�o� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �(�N� �=� �3�1�0�)� 

�s�c�o�r�e�d� �m�o�r�e� �t�h�a�n� �8�5� �i�n� �t�h�e� �A�I�.� �T�e�a�c�h�e�r�s� �w�i�t�h� �h�i�g�h�e�r� �l�e�v�e�l� �o�f� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�n�e�s�s� �s�h�o�u�l�d� �b�e� 

�i�d�e�n�t�i�f�i�e�d� �a�n�d� �i�n�t�r�o�d�u�c�e�d� �t�o� �e�d�u�c�a�t�i�o�n�a�l� �r�e�f�o�r�m�s� �b�e�f�o�r�e� �o�t�h�e�r�s�.� �T�h�e�i�r� �p�o�s�i�t�i�v�e� �d�i�s�p�o�s�i�t�i�o�n�s� 

�t�o� �t�r�y� �a� �n�e�w� �i�n�n�o�v�a�t�i�o�n� �h�a�s� �p�o�t�e�n�t�i�a�l� �t�o� �i�n�f�l�u�e�n�c�e� �o�t�h�e�r� �t�e�a�c�h�e�r�s� �t�o� �t�r�y� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� 

�A�l�t�h�o�u�g�h�,� �c�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �i�n� �i�d�e�n�t�i�f�y�i�n�g� �t�h�e�s�e� �t�e�a�c�h�e�r�s� �t�o� �a�v�o�i�d� �e�t�h�i�c�a�l� �p�r�o�b�l�e�m�s� �o�f� 

�r�e�g�a�r�d�i�n�g� �s�o�m�e� �t�e�a�c�h�e�r�s� �a�s� �l�e�s�s� �a�d�o�p�t�i�o�n�-�p�r�o�n�e�.� �S�u�c�c�e�s�s� �o�f� �c�h�a�n�g�e� �o�r� �i�n�n�o�v�a�t�i�o�n� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �c�a�n� �b�e� �i�n�f�l�u�e�n�c�e�d� �t�h�r�o�u�g�h� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �e�a�r�l�y� �a�d�o�p�t�e�r�s�.� 
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�R�e�f�e�r�e�n�c�e�s� 

�A�m�e�r�i�c�a�n� �P�s�y�c�h�o�l�o�g�i�c�a�l� �A�s�o�o�c�i�a�t�i�o�n� �(�1�9�9�4�)�.� �P�u�b�l�i�c�a�t�i�o�n� �m�a�n�u�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� 

�P�s�y�c�h�o�l�o�g�i�c�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� �(�4�t�h� �E�d�)�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 

�A�m�e�r�i�c�a�n� �V�o�c�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n� �(�1�9�9�0�)�.� �T�h�e� �A�V�A� �g�u�i�d�e� �t�o� �t�h�e� �C�a�r�l� �D�.� �P�e�r�k�i�n�s� 

�v�o�c�a�t�i�o�n�a�l� �a�n�d� �a�p�p�l�i�e�d� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �A�c�t� �o�f� �1�9�9�0�.� �A�l�e�x�a�n�d�r�i�a�,� �V�A�:� �A�u�t�h�o�r�.� 

�A�n�d�r�e�w�,� �E�.� �N�.� �&� �G�r�u�b�b�,� �W�.� �N�.� �(�1�9�9�5�)�.� �T�h�e� �p�o�w�e�r� �o�f� �c�u�r�r�i�c�u�l�u�m� �i�n�t�e�g�r�a�t�i�o�n�:� �I�t�s� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �o�t�h�e�r� �r�e�f�o�r�m�s�.� �I�n� �W�.� �N�.� �G�r�u�b�b� �(�E�d�)�,� �E�d�u�c�a�t�i�o�n� �t�h�r�o�u�g�h� �o�c�c�u�p�a�t�i�o�n�s� �i�n� 

�A�m�e�r�i�c�a�n� �h�i�g�h� �s�c�h�o�o�l�s�:� �A�p�p�r�o�a�c�h�e�s� �t�o� �i�n�t�e�g�r�a�t�i�n�g� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n�,� �1�.� �p�.� 
�3�9�-�5�6�.� �N�Y�:� �T�e�a�c�h�e�r�s� �C�o�l�l�e�g�e� �P�r�e�s�s�.� 

�A�r�y�,� �D�.�,� �J�a�c�o�b�s�,� �L�.� �C�.� �&� �R�a�z�a�v�i�e�h�,� �A�.� �(�1�9�9�0�)�.� �I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �r�e�s�e�a�r�c�h� �i�n� 

�e�d�u�c�a�t�i�o�n�.� �P�h�i�l�a�d�e�l�p�h�i�a�:� �H�a�r�c�o�u�r�t� �B�r�a�c�e� �J�o�v�a�n�o�v�i�c�h�.� 

�B�a�b�b�i�e�,� �E�.� �(�1�9�8�3�)�.� �T�h�e� �p�r�a�c�t�i�c�e� �o�f� �s�o�c�i�a�l� �r�e�s�e�a�r�c�h� �(�3�r�d�.� �E�d�)�.� �B�e�l�m�o�n�t�,� �C�A�:� 

�W�a�d�s�w�o�r�t�h�.� 

�B�a�i�l�e�y�,� �D�.� �B�.�,� �&� �P�a�l�s�h�a�,� �S�.� �A�.� �(�1�9�9�2�)�.� �Q�u�a�l�i�t�i�e�s� �o�f� �t�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �e�d�u�c�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n�s�.� �J�o�u�r�n�a�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� 

�8�5�(�4�)�,� �2�2�6�-�2�3�2�.� 

�B�a�i�l�e�y�,� �T�.� �(�1�9�9�0�)�.� �C�h�a�n�g�e�s� �i�n� �t�h�e� �n�a�t�u�r�e� �a�n�d� �s�t�r�u�c�t�u�r�e� �o�f� �w�o�r�k�:� �I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� 

�s�k�i�l�l� �r�e�q�u�i�r�e�m�e�n�t�s� �a�n�d� �s�k�i�l�l� �f�o�r�m�a�t�i�o�n�.� �B�e�r�k�e�l�e�y�,� �C�A�:� �N�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� �R�e�s�e�a�r�c�h� �i�n� 

�V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�.� 

�B�a�i�l�e�y�,� �T�.�,� �K�o�p�p�e�l�,� �R�.�,� �&� �W�a�l�d�i�n�g�e�r�,� �R�.� �(�1�9�9�4�)�.� �E�d�u�c�a�t�i�o�n� �f�o�r� �a�l�l� �a�s�p�e�c�t�s� �o�f� �t�h�e� 

�i�n�d�u�s�t�r�y�:� �O�v�e�r�c�o�m�i�n�g� �b�a�r�r�i�e�r�s� �t�o� �b�r�o�a�d�-�b�a�s�e�d� �t�r�a�i�n�i�n�g�.� �B�e�r�k�e�l�e�y�,� �C�A�:� �N�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� 

�R�e�s�e�a�r�c�h� �i�n� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�.� 

�B�a�k�e�r�,� �G�.� �E�.�,� �B�o�s�e�r�,� �R�.� �A�.�,� �&� �H�o�u�s�e�h�o�l�d�e�r�,� �D�.� �L�.� �(�1�9�9�2�)�.� �C�o�p�i�n�g� �a�t� �c�r�o�s�s�r�o�a�d�s�:� 

�S�o�c�i�e�t�a�l� �a�n�d� �e�d�u�c�a�t�i�o�n�a�l� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�.� �J�o�u�r�n�a�l� �o�f� �T�e�c�h�n�o�l�o�g�y� 

�E�d�u�c�a�t�i�o�n�,� �4�(�1�)�,� �5�-�1�7�.� 

�B�a�r�l�e�y�,� �S�.� �R�.� �(�1�9�9�0�)�.� �T�h�e� �a�l�i�g�n�m�e�n�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �s�t�r�u�c�t�u�r�e� �t�h�r�o�u�g�h� �r�o�l�e�s� �a�n�d� 

�n�e�t�w�o�r�k�s�.� �A�d�m�i�n�i�s�t�r�a�t�i�v�e� �S�c�i�e�n�c�e� �Q�u�a�r�t�e�r�l�y�,� �3�5�(�1�)�,� �6�1�-�1�0�3�.� 

�B�a�u�m�e�i�s�t�e�r�,� �R�.� �F�.� �(�1�9�9�0�)�.� �I�t�e�m� �v�a�r�i�a�n�c�e� �a�n�d� �m�e�d�i�a�n� �s�p�l�i�t�s�:� �S�o�m�e� �e�n�c�o�u�r�a�g�i�n�g� �a�n�d� 

�r�e�a�s�s�u�r�i�n�g� �f�i�n�d�i�n�g�s�.� �J�o�u�r�n�a�l� �o�f� �P�e�r�s�o�n�a�l�i�t�y�,� �5�8�(�3�)�,� �5�8�9�-�5�9�3�.� 
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�B�e�n�n�i�s�,� �W�.� �(�1�9�9�3�)�.� �B�e�y�o�n�d� �b�u�r�e�a�u�c�r�a�c�y�:� �E�s�s�a�y�s� �o�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �e�v�o�l�u�t�i�o�n� 

�o�f� �h�u�m�a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� �S�a�n� �F�r�a�n�c�i�s�c�o�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�B�o�d�i�l�l�y�,� �S�.�,� �R�a�m�s�e�y�,� �K�.�,� �S�t�a�s�z�,� �C�.�,� �&� �E�d�e�n�,� �R�.� �(�1�9�9�2�)�.� �_�I�n�t�e�g�r�a�t�i�n�g� �a�c�a�d�e�m�i�c� �a�n�d� 

�v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n�:� �L�e�s�s�o�n�s� �f�r�o�m� �e�i�g�h�t� �e�a�r�l�y� �i�n�n�o�v�a�t�o�r�s�.� �B�e�r�k�e�l�e�y�,� �C�A�:� �N�a�t�i�o�n�a�l� �C�e�n�t�e�r� 

�f�o�r� �R�e�s�e�a�r�c�h� �i�n� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�.� 

�B�o�t�t�o�m�s�,� �G�.� �(�1�9�9�3�)�.� �R�e�d�e�s�i�g�n�i�n�g� �a�n�d� �r�e�f�o�c�u�s�i�n�g� �h�i�g�h� �s�c�h�o�o�l� �v�o�c�a�t�i�o�n�a�l� �s�t�u�d�i�e�s�:� 

�B�l�e�n�d�i�n�g� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n�,� �c�o�n�n�e�c�t�i�n�g� �t�h�e� �s�c�h�o�o�l� �s�i�t�e� �t�o� �w�o�r�k�s�i�t�e�,� �a�n�d� 

�l�i�n�k�i�n�g� �s�e�c�o�n�d�a�r�y� �a�n�d� �p�o�s�t�s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n�.� �A�t�l�a�n�t�a�,� �G�A�:� �S�o�u�t�h�e�r�n� �R�e�g�i�o�n�a�l� 

�E�d�u�c�a�t�i�o�n� �B�o�a�r�d�.� 

�B�o�t�t�o�m�s�,� �G�.� �(�M�a�y�,� �1�9�9�5�)�.� �I�n�t�e�g�r�a�t�i�n�g� �a�c�a�d�e�m�i�c� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �s�t�u�d�i�e�s�:� �V�a�l�u�a�b�l�e� 

�l�e�s�s�o�n�s� �f�r�o�m� �H�S�T�W� �s�i�t�e�s�.� �H�i�g�h� �S�c�h�o�o�l�s� �T�h�a�t� �W�o�r�k� �I�n�t�e�g�r�a�t�e�d� �L�e�a�r�n�i�n�g�.� �A�t�l�a�n�t�a�,� �G�A�:� 

�S�o�u�t�h�e�r�n� �R�e�g�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �B�o�a�r�d�.� �1�-�3�5�.� 

�B�r�a�g�g�,� �D�.� �D�.�,� �L�a�y�t�o�n�,� �J�.� �D�.� �&� �H�a�m�m�o�n�s�,� �F�.� �T�.� �(�1�9�9�4�)�.� �T�e�c�h� �p�r�e�p� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�:� �P�r�o�m�i�s�i�n�g� �t�r�e�n�d�s� �a�n�d� �l�i�n�g�e�r�i�n�g� �c�h�a�l�l�e�n�g�e�s�.� �U�n�i�v�e�r�s�i�t�y� �o�f� �I�l�l�i�n�o�i�s�:� 

�(�O�f�f�i�c�e� �o�f� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �R�e�s�e�a�r�c�h� �N�e�w�s�l�e�t�t�e�r�,� �5�,� �1�-�6�)�.� 

�B�r�a�y�,� �J�.� �H�.�,� �M�a�x�w�e�l�l�,� �S�.� �E�.� �&� �C�o�l�e�,� �D�.� �(�1�9�9�5�)�.� �M�u�l�t�i�v�a�r�i�a�t�e� �s�t�a�t�i�s�t�i�c�s� �f�o�r� �f�a�m�i�l�y� 

�p�s�y�c�h�o�l�o�g�y� �r�e�s�e�a�r�c�h�.� �J�o�u�r�n�a�l� �o�f� �F�a�m�i�l�y� �P�s�y�c�h�o�l�o�g�y�,� �9�(�2�)�,� �1�1�4�-�1�6�0�.� 

�B�r�o�y�l�e�s�,� �I�.� �&� �T�i�l�l�m�a�n�,� �M�.� �(�1�9�8�5�)�.� �R�e�l�a�t�i�o�n�s�h�i�p�s� �o�f� �i�n�s�e�r�v�i�c�e� �t�r�a�i�n�i�n�g� �c�o�m�p�o�n�e�n�t�s� 

�a�n�d� �c�h�a�n�g�e�s� �i�n� �t�e�a�c�h�e�r� �c�o�n�c�e�r�n�s� �r�e�g�a�r�d�i�n�g� �i�n�n�o�v�a�t�i�o�n�s�.� �T�h�e� �J�o�u�r�n�a�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� 

�R�e�s�e�a�r�c�h�,� �7�8�(�6�)�,� �3�6�4�-�3�7�1�.� 

�C�i�c�c�h�e�l�l�i�,� �T�.� �&� �B�a�e�c�h�e�r�,� �R�.� �(�1�9�8�9�)�.� �M�i�c�r�o�c�o�m�p�u�t�e�r�s� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�:� �F�o�c�u�s�i�n�g� �o�n� 

�t�e�a�c�h�e�r� �c�o�n�c�e�r�n�s�.� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �Q�u�a�r�t�e�r�l�y�,� �1�3�(�1�)�,� �3�7�-�4�6�.� 

�C�l�o�w�e�s�,� �D�.� �A�.�,� �H�o�e�r�n�e�r�,� �J�.� �L�.�,� �A�n�e�k�e�,� �N�.� �O�.�,� �D�e�W�i�t�t�,� �J�.�,� �W�a�n�g�,� �S�.� �&� �W�e�h�r�l�e�y�,� �J�.� 

�(�1�9�9�4�)�.� �P�r�a�c�t�i�t�i�o�n�e�r�s �� �g�u�i�d�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �t�e�c�h� �p�r�e�p� �c�u�r�r�i�c�u�l�u�m�.� �B�l�a�c�k�s�b�u�r�g�:� �V�i�r�g�i�n�i�a� 

�P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �O�f�f�i�c�e�,� �N�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� �R�e�s�e�a�r�c�h� �i�n� 

�V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �B�e�r�k�e�l�e�y� �C�A�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�.� 

�C�u�n�n�i�n�g�h�a�m�,� �D�.� �L�.�,� �H�i�l�l�i�s�o�n�,� �J�.� �&� �H�o�r�n�e�,� �R�.� �(�1�9�8�5�)�.� �A�d�o�p�t�i�o�n� �o�f� �a�n� �i�n�n�o�v�a�t�i�o�n�:� 

�M�o�n�i�t�o�r�i�n�g� �t�h�e� �c�o�n�c�e�r�n�s� �o�f� �v�o�c�a�t�i�o�n�a�l� �t�e�a�c�h�e�r�s�.� �J�o�u�r�n�a�l� �o�f� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� 

�R�e�s�e�a�r�c�h�,� �1�0�(�1�)�,� �1�5�-�2�8�.� 
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�D�e�n�n�i�s�o�n�,� �B�.� �C�.� �&� �E�c�h�t�e�r�n�a�c�h�t�,� �L�.� �(�1�9�9�3�)�.� �T�h�e� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �o�f� �t�e�c�h�n�i�c�a�l� 

�p�r�e�p�a�r�a�t�i�o�n� �e�d�u�c�a�t�i�o�n� �a�m�o�n�g� �s�e�c�o�n�d�a�r�y� �a�n�d� �p�o�s�t�s�e�c�o�n�d�a�r�y� �v�o�c�a�t�i�o�n�a�l� �a�n�d� 

�a�c�a�d�e�m�i�c� �c�l�a�s�s�r�o�o�m� �e�d�u�c�a�t�o�r�s�,� �g�u�i�d�a�n�c�e� �c�o�u�n�s�e�l�o�r�s�,� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�.� �P�a�p�e�r� 

�p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �A�m�e�r�i�c�a�n� �V�o�c�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n� �C�o�n�v�e�n�t�i�o�n�.� �N�a�s�h�v�i�l�l�e�,� �T�N�.� 

�D�i�l�l�m�a�n�,� �D�.� �A�.� �(�1�9�7�8�)�.� �M�a�i�l� �a�n�d� �t�e�l�e�p�h�o�n�e� �s�u�r�v�e�y�:� �T�h�e� �t�o�t�a�l� �d�e�s�i�g�n� �m�e�t�h�o�d�.� �N�Y�:� 

�J�o�h�n� �W�i�l�e�y� �&� �S�o�n�s�.� 

�E�m�e�r�y�,� �F�.� �E�.� �&� �T�r�i�s�t�,� �E�.� �L�.� �(�1�9�6�5�)�.� �T�h�e� �c�a�u�s�a�l� �t�e�x�t�u�r�e� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

� � 

�e�n�v�i�r�o�n�m�e�n�t�s�.� �H�u�m�a�n� �R�e�l�a�t�i�o�n�s�,� �1�8�,� �2�1�-�3�2�.� 

�F�e�n�n�e�l�l�,� �H�.� �(�1�9�9�2�)�.� �A�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l�-� 

� � 

�c�u�l�t�u�r�a�l� �l�i�n�k�a�g�e�s� �a�n�d� �t�e�a�c�h�e�r�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �t�o�w�a�r�d� �a� �p�o�l�i�c�y� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e� 

�A�l�b�e�r�t�a� �J�o�u�r�n�a�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� �3�8�(�1�)�,� �9�-�2�5�.� �|� 

�F�i�n�c�h�,� �C�.� �R�.� �&� �M�c�G�o�u�g�h�,� �R�.� �L�.� �(�1�9�9�1�)�.� �A�d�m�i�n�i�s�t�e�r�i�n�g� �a�n�d� �s�u�p�e�r�v�i�s�i�n�g� 
�o�c�c�u�p�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n�.� �P�r�o�s�p�e�c�t� �H�e�i�g�h�t�s�,� �I�L�:� �W�a�v�e�l�a�n�d� �P�r�e�s�s�.� 

�F�u�l�l�e�r�,� �F�.� �(�1�9�6�9�)�.� �C�o�n�c�e�r�n�s� �o�f� �t�e�a�c�h�e�r�s�:� �A� �d�e�v�e�l�o�p�m�e�n�t�a�l� �c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n�.� 

�A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �J�o�u�r�n�a�l�,� �6�(�2�)�,� �2�0�7�-�2�2�6�.� 

�G�l�a�s�e�r�,� �E�.� �M�.�,� �A�b�e�l�s�o�n�,� �H�.� �H�.� �&� �G�a�r�r�i�s�o�n�,� �K�.� �N�.� �(�1�9�8�3�)�.� �P�u�t�t�i�n�g� �k�n�o�w�l�e�d�g�e� �t�o� 

�u�s�e�:� �F�a�c�i�l�i�t�a�t�i�n�g� �t�h�e� �d�i�f�f�u�s�i�o�n� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �p�l�a�n�n�e�d� �c�h�a�n�g�e�.� �S�a�n� 

�F�r�a�n�c�i�s�c�o�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�G�r�i�f�f�i�t�h�,� �T�.� �L�.� �(�1�9�9�3�)�.� �M�o�n�i�t�o�r�i�n�g� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e�:� �A� �c�o�m�p�a�r�i�s�o�n� �o�f� �c�o�m�p�u�t�e�r� 

�a�n�d� �s�u�p�e�r�v�i�s�o�r� �m�o�n�i�t�o�r�i�n�g�.� �J�o�u�r�n�a�l� �o�f� �a�p�p�l�i�e�d� �S�o�c�i�a�l� �P�s�y�c�h�o�l�o�g�y�,� �2�3�(�7�)�,� �5�4�9�-�5�7�2�.� 

�G�r�u�b�b�,� �W�.� �N�.� �(�1�9�9�1�)�.� �T�h�e� �c�h�a�l�l�e�n�g�e� �o�f� �c�h�a�n�g�e�.� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �J�o�u�r�n�a�l� 

�6�6�(�2�)�,� �2�4�-�2�6�.� 

�H�a�l�l�,� �G�.� �E�.�(�1�9�7�9�)�.� �T�h�e� �c�o�n�c�e�r�n�-�b�a�s�e�d� �a�p�p�r�o�a�c�h� �t�o� �f�a�c�i�l�i�t�a�t�i�n�g� �c�h�a�n�g�e�.� �E�d�u�c�a�t�i�o�n� 

� � 

�H�o�r�i�z�o�n�,� �5�4�(�4�)�,� �2�0�2�-�2�0�8�.� 

�H�a�l�l�,� �G�.� �E�.�,� �G�e�o�r�g�e�,� �A�.� �A�.� �&� �R�u�t�h�e�r�f�o�r�d�,� �W�.� �L�.� �(�1�9�7�7�)�.� �M�e�a�s�u�r�i�n�g� �s�t�a�g�e�s� �o�f� 

�c�o�n�c�e�r�n� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n�:� �A� �m�a�n�u�a�l� �f�o�r� �u�s�e� �o�f� �t�h�e� �S�o�C� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �A�u�s�t�i�n�,� �T�X�:� 

�R�e�s�e�a�r�c�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �C�e�n�t�e�r� �f�o�r� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�,� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �T�e�x�a�s�.� 

�H�a�l�l�,� �G�.� �E�.� �&� �R�u�t�h�e�r�f�o�r�d�,� �W�.� �L�.� �(�1�9�7�6�)�.� �C�o�n�c�e�r�n� �o�f� �t�e�a�c�h�e�r�s� �a�b�o�u�t� �i�m�p�l�e�m�e�n�t�i�n�g� 

�t�e�a�m� �t�e�a�c�h�i�n�g�.� �E�d�u�c�a�t�i�o�n�a�l� �L�e�a�d�e�r�s�h�i�p�,� �3�4�(�3�)�,� �2�2�7�-�2�3�1�.� 
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�H�a�l�l�,� �G�.� �E�.� �W�a�l�l�a�c�e�,� �R�.� �C�.� �&� �D�o�s�s�e�t�t�,� �W�.� �F�.� �(�1�9�7�3�)�.� �A� �d�e�v�e�l�o�p�m�e�n�t�a�l� 

�c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �a�d�o�p�t�i�o�n� �p�r�o�c�e�s�s� �w�i�t�h�i�n� �e�d�u�c�a�t�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�s�.� �A�u�s�t�i�n�,� �T�X�:� 
�R�e�s�e�a�r�c�h� �D�e�v�e�l�o�p�m�e�n�t� �C�e�n�t�e�r� �f�o�r� �T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�,� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �T�e�x�a�s�.� 

�H�o�e�r�n�e�r�,� �L�.� �J�.�,� �C�l�o�w�e�s�,� �D�.� �&� �I�m�p�a�r�a�,� �J�.� �(�1�9�9�1�)�.� �I�d�e�n�t�i�f�i�c�a�t�i�o�n� �a�n�d� �d�i�s�s�e�m�i�n�a�t�i�o�n� 

�o�f� �a�r�t�i�c�u�l�a�t�e� �t�e�c�h� �p�r�e�p� �p�r�a�c�t�i�c�e�s� �f�o�r� �a�t�-�r�i�s�k� �s�t�u�d�e�n�t�s�.� �B�e�r�k�e�l�e�y�,� �C�A�:� �N�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� 

�R�e�s�e�a�r�c�h� �i�n� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�.� 

�H�o�e�r�n�e�r�,� �J�.� �L�.� �&� �W�e�h�r�l�e�y�,� �J�.� �B�.� �(�1�9�9�4�)�.� �W�o�r�k�-�b�a�s�e�d� �l�e�a�r�n�i�n�g�:� �T�h�e� �k�e�y� �t�o� �s�c�h�o�o�l� �t�o� 

�w�o�r�k� �t�r�a�n�s�i�t�i�o�n�.� �N�e�w� �Y�o�r�k�,� �N�Y�:� �M�c�g�r�a�w�-�H�i�l�l�.� 

�H�o�w�e�l�l�,� �D�.� �C�.� �(�1�9�9�2�)�.� �S�t�a�t�i�s�t�i�c�a�l� �m�e�t�h�o�d�s� �f�o�r� �p�s�y�c�h�o�l�o�g�y�.� �(�3�r�d�.� �e�d�)�.� �B�e�l�m�o�n�t�,� 

�C�A�:� �D�u�x�b�u�r�y� �P�r�e�s�s�.� 

�H�i�n�t�z�e�,� �J�.� �L�.� �(�1�9�9�2�)�.� �N�u�m�b�e�r� �c�r�u�n�c�h�e�r� �s�t�a�t�i�s�t�i�c�a�l� �s�y�s�t�e�m�:� �V�e�r�s�i�o�n� �5�.�0�3� �9�/�9�2�:� 

�I�n�s�t�a�l�l�a�t�i�o�n� �a�n�d� �r�e�f�e�r�e�n�c�e� �m�a�n�u�a�l�.� �K�a�y�s�v�i�l�l�e�,� �U�T�:� �N�C�S�S�.� 

�J�a�m�e�s�,� �R�.� �K�.� �&� �H�a�l�l�,� �G�.� �(�1�9�8�1�)�.� �A� �s�t�u�d�y� �o�f� �t�h�e� �c�o�n�c�e�r�n�s� �o�f� �s�c�i�e�n�c�e� �t�e�a�c�h�e�r�s� 

�r�e�g�a�r�d�i�n�g� �a�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �I�S�C�S�.� �J�o�u�r�n�a�l� �o�f� �R�e�s�e�a�r�c�h� �i�n� �S�c�i�e�n�c�e� �T�e�a�c�h�i�n�g�,� �1�8�(�6�)�,� 

�4�7�9�-�4�8�7�.� 

�J�o�r�g�e�n�s�e�n�,� �C�.� �E�.� �(�1�9�9�5�)�.� �H�i�g�h� �s�c�h�o�o�l�s� �t�h�a�t� �w�o�r�k�.� �R�i�c�h�m�o�n�d�:� �V�i�r�g�i�n�i�a� 

�D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n�,� �S�o�u�t�h�e�r�n� �R�e�g�i�o�n�a�l� �B�o�a�r�d� �o�f� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �V�i�r�g�i�n�i�a� 

�C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� �S�y�s�t�e�m�.� 

�K�i�m�p�s�t�o�n�,� �R�.� �D�.� �(�1�9�8�7�)�.� �T�e�a�c�h�e�r� �a�n�d� �p�r�i�n�c�i�p�a�l� �s�t�a�g�e� �o�f� �c�o�n�c�e�r�n� �r�e�g�a�r�d�i�n�g� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �b�e�n�c�h�m�a�r�k� �t�e�s�t�i�n�g�:� �A� �l�o�n�g�i�t�u�d�i�n�a�l� �s�t�u�d�y�.� �J�o�u�r�n�a�l� �o�f� �T�e�a�c�h�i�n�g� �a�n�d� 

�T�e�a�c�h�e�r� �E�d�u�c�a�t�i�o�n�,� �3�(�3�)�,� �2�0�5�-�2�1�7�.� 

�K�i�m�p�s�t�o�n�,� �R�.� �D�.� �&� �A�n�d�e�r�s�o�n�,� �D�.� �H�.� �(�1�9�8�8�)�.� �F�a�c�t�o�r�s� �a�f�f�e�c�t�i�n�g� �t�e�a�c�h�e�r�s�'� �a�n�d� 

�p�r�i�n�c�i�p�a�l�s �� �s�t�a�g�e�s� �o�f� �c�o�n�c�e�r�n� �o�v�e�r� �c�a�r�r�y�i�n�g� �o�u�t� �b�e�n�c�h�m�a�r�k� �t�e�s�t�i�n�g�.� �J�o�u�r�n�a�l� �o�f� �C�u�r�r�i�c�u�l�u�m� 

�a�n�d� �S�u�p�e�r�v�i�s�i�o�n�,� �3�(�4�)�,� �3�2�1�-�3�3�4�.� 

�K�n�o�w�l�e�s�,� �C�.� �J�.� �(�1�9�8�1�)�.� �C�o�n�c�e�r�n� �o�f� �t�e�a�c�h�e�r�s� �a�b�o�u�t� �i�m�p�l�e�m�e�n�t�i�n�g� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� 

�i�n�s�t�r�u�c�t�i�o�n� �i�n� �t�h�e� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �s�e�t�t�i�n�g�.� �R�e�s�e�a�r�c�h� �Q�u�a�r�t�e�r�l�y� �f�o�r� �E�x�e�r�c�i�s�e� �a�n�d� �S�p�o�r�t�,� 

�5�2�(�1�)�,� �4�8�-�5�7�.� 

�L�e�w�i�s�,� �L�.� �K�.� �&� �S�e�i�b�o�l�d�,� �D�.� �R�.� �(�1�9�9�3�)�.� �I�n�n�o�v�a�t�i�o�n� �m�o�d�i�f�i�c�a�t�i�o�n� �d�u�r�i�n�g� 

�i�n�t�r�a�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�d�o�p�t�i�o�n�.� �A�c�a�d�e�m�y� �o�f� �M�a�n�a�g�e�m�e�n�t� �R�e�v�i�e�w�,� �1�8�(�2�)�,� �3�2�2�-�3�5�4�.� 
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