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FROST, DIANE LEE. Ph.D. Elementary Teachers' Conceptions of Mathematics Staff
Development and Their Roles as Workshop Leaders. (1995)
Directed by Dr. George W. Bright. 288 pp.

This study was designed to investigate the effects on elementary teacheis when
they assumed roles as mathematics workshop leaders. The subjects were 45 elementary
teachers who participated in Statistics Educators Institutes (SEIs) at five university sites
in North Carolina during spring and summer of 1994. The SEIs were designed to prepare
the teachers to become workshop leaders in TEACH-STAT, a professional development
program designed to improve instruction of statistical concepts for elementary children.

Three survey instruments comprised of Likert-type and open-ended items were
used to collect information about teachers' (a) conceptions of effective staff development .
and teaching adults, (b) pedagogical content knowledge, and (c) concerns about TEACH-
STAT and their roles as change facilitators. Each survey was administered three times:
(a) before the SEI, (b) at the conclusion of the SEI but before the teachers taught a
TEACH-STAT workshop, and (c) after teaching a two-week summer TEACH-STAT
workshop. Interviews conducted with some participants at the same three times provided
additional information for four case studies.

Overall there were no significant differences across administrations for the Likert-
style survey items. Post hoc analysis indicated that participants shared a perception of
effective mathematics workshops characterized by conceptual instructional approaches
(e.g., solving problems in a variety of ways and providing explanations for solutions). In
their roles as workshop leaders, many teachers were concerned about handling off-task or
reluctant adults in workshops and about collaborating with other workshop leaders. Case
study results indicated that teachers believed effective workshop leaders should possess
strong content knowledge and be sensitive to prior knowledge, different experiences, and

various needs of workshop participants.



The results suggest that staff development programs designed to help teachers
become workshop leaders should provide opportunities for teachers to develop strong
content knowledge, try out workshop materials in their classrooms, develop their

conceptions of staff development, and confront their expectations about adult learners.
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CHAPTER 1
INTRODUCTION

Staff development for teachers is widely recognized as a critical component for
improving teaching and learning. Once viewed as occasional workshop offerings
designed to remediate teacher deficiencies, staff development is currently conceived as a
complex interplay of at least four aspects present in the staff development process--
purpose, content, process, and context. This broader conception of staff development is
informed by what is currently known about adult learning theory, teacher cognition, the
change process, school improvement, and various staff development models.

The most widely researched staff development model is the training model (Joyce
& Showers, 1988). The training model includes four components: (a) developing
theoretical understanding, (b) modeling and demonstration, (¢) guided pmcﬁce in the
| workshop setting, and (d) feedback about the performance (Showers, Joyce, & Bennett,
1987; G. M. Sparks, 1983). A ﬁﬁh component, coaching, is often recommended as
important for supporting classroom implementation (Joyce & Showers, 1982, 1988). The
training model has been used primarily to help teachers transfer general instructional
skills (e.g., role playing, nondirective teaching, advance organizers, cooperative learning
structures) into classroom practice.

Alternatives to the training model are currently being examined in an effort to
understand their effects on teachers (D. Sparks & Loucks-Horsley, 1990). Little (1993)
argued that the training model has been effective for introdﬁcing technically replicable
teaching skills but is inadequate for addressing the complex demands on teachers in light

of current reform efforts. She suggested that four professional development forums--



teacher networks and collaboratives, subject matter associations (e.g., National Council of
Teachers of Mathematics [NCTM]}), school reform collaboratives (e.g., Coalition of
Essential Schools), and special summer institutes--are promising in their capacity to
"engage teachers in the pursuit of genuine questions, problems, and curiosities, over time,
in ways that leave a mark on perspectives, policy, and practice" (p. 133). To date, little is |
known about the impact of such alternatives on teachers' thinking and instruction.

Current reform efforts in mathematics have been propelled by NCTM's
publication of Curriculum and Evaluation Standards for School Mathematics (1989). In
the Curriculum and Evaluation Standards for School Mathematics, NCTM presented a
vision for school mathematics designed to meet the needs of students preparing to live
and work in the 21st century. This vision called for changes in curriculum (e.g.,
broadening the notion of mathematics to include more than arithmetic and computation),
instruction (e.g., emphasizing teaching for understanding and having students actively
engaged in solving problems, reasoning, communicating, and connecting ideas), and
evaluation (e.g., assessing student understanding in a variety of ways). These standards,
combined with an emerging view of constructivism as a cognitive foundation for
mathematics education, have generated a great deal of activity aimed at reforming teacher
education (Cooney, 1994).

Recognizing the critical role that teachers play in realizing the vision set forth in
the Curriculum and Evaluation Standards for School Mathematics, NCTM followed its
publication with an accompanying document describing professional standards for
teaching mathematics (NCTM, 1991). This document, Professional Standards for
Teaching Mathematics, contains standards for teaching mathematics, evaluation of the
teaching of mathematics, professional development of teachers of mathematics, and
support and development of mathematics teachers and teaching. In particular, the six

standards for the professional development of teachers of mathematics focus on what



teachers need to know about mathematics teaching and learning in order to carry out a
new view of mathematics teaching. This new view is characterized by teachers who are

able to:

eselect mathematical tasks to engage students' interests and intellect;

sprovide opportunities to deepen [students'] understanding of the
mathematics being studied and its applications;

eorchestrate classroom discourse in ways that promote the investigation
and growth of mathematical ideas;

suse, and help students use, technology and other tools to pursue
mathematical investigations;

sseck, and help students seek, connections to previous and developing
knowledge; [and]

eguide individual, small-group, and whole-class work. (NCTM, 1991,
p-D

Because this new view of teaching mathematics is different from what most teachers have
themselves experienced as mathematics students, professional development (both pre-
service and inservice staff development) has become critical.

The standards for the professional development of teachers of mathematics are
founded on several assumptions, one of which is that teachers continue to grow and learn
across the span of their careers. The six standards for professional development
articulated by NCTM focus on the essential elements for continued growth and
development by mathematics teachers. The first standard specifies that within all
professional learning situations teachers should experience good mathematics teaching.
Four major components of mathematics teaching are identified in the Professional
Standards for Teaching Mathematics (NCTM, 1991)--selecting worthwhile tasks,
orchestrating classroom discourse, creating a supportive learning environment, and

analyzing classroom teaching and student learning--and the same four components are



expected to be included in staff development situations. In other words, mathematics
educators and staff developers must model the vision for what mathematics is and how it
is learned.

The second, third, and fourth standards identify three critical domains of
knowledge needed by mathematics teachers: (a) knowledge of mathematics and school
mathematics, (b) knowledge of students as leamers of mathematics, and (c) knowledge of
mathematics pedagogy. Knowing mathematics content has long been accepted as
important for mathematics teachers. It is only recently that the neglected pedagogical
domain has received attention and become an important focal point in teacher education
research (e.g., Carpenter, Fennema, Peterson, & Cary, 1988; Cooney, 1994; Fennema &
Franke, 1992). Additional lines of research are needed to pursue questions such as how
teachers' pedagogical content knowledge changes over time and how staff development
experiences contribute to teachers' pedagogical content knowledge throughout their
careers.

The fifth standard recommends that mathematics teachers be provided
opportunities to continue their development through examination of their teaching
practices and their beliefs and assumptions about teaching and learning mathematics. The
sixth standard advocates that mathematics teachers take an active role in their own
professional development. Together these two standards emphasize the ongoing nature of
learning within the teaching profession and place the responsibility on teachers for
participating as partners in the change process.

Participating as partners in mathematics reform efforts requires that teachers
assume more complex professional roles. Among the various roles that teachers can
assume throughout their careers are roles as leamners, knowledge producers, coaches,
teacher educators, mentors, and leaders (Fessler & Christensen, 1992). Driscoll and Lord

(1990) described the changing roles and responsibilities of mathematics teachers in three



domains: (a) the classroom, (b) the profession, and (c) the broader community. In the
classroom, mathematics teachers must continuously examine their views of mathematics
and their perceptions of the teaching and learning processes. In the profession,
mathematics teachers need to develop collegial relationships, problem-solving skills,
leadership, and sustained reflective dialogue with others. And in the broader community,
teachers' shifting roles include becoming partners, critics, designers, and political
advocates in reform efforts.

Much is currently expected of mathematics teachers in their professional lives.
Little, however, is known about the dilemmas teachers face as they assume these new
roles and responsibilities or about the impact of assuming these new roles on teachers'
thinking. Exploration of these issues, including identifying the experiences that
contribute to teachers' successfully assuming these new roles, can help provide new
insights into the challenges of reforming mathematics education.

This study investigated the effects on elementary classroom teachers when they
assumed roles as mathematics workshop leaders. The 45 elementary teachers in the study
participated in a five-day Statistics Educators Institute specifically designed to help them
assume roles as workshop leaders in the TEACH-STAT project. The TEACH-STAT
project was a professional development program designed to improve mathematics
instruction by preparing teachers in North Carolina to teach statistical concepts to
children in grades K-6.

Four research questions framed this investigation: (a) How does becoming a
TEACH-STAT workshop leader affect the Statistics Educators' conceptions of effective
staff development? (b) How does becoming a TEACH-STAT workshop leader affect the
Statistics Educators' conceptions about teaching adults (as opposed to teaching children)?
(c) How does becoming a TEACH-STAT workshop leader affect the pedagogical content
knowledge of the Statistics Educators? and (d) How does becoming a TEACH-STAT



workshop leader affect the Statistics Educators' concerns about the workshop
content/innovation and their roles as change facilitators?

This study is important for several reasons. First, current recommendations
advocate that mathematics teachers should experience "good mathematics teaching"
within all professional learning situations (NCTM, 1991). In other words, mathematics
staff developers should model the vision for mathematics teaching by selecting
worthwhile tasks, orchestrating classroom discourse, creating a supportive learning
environment, and analyzing teaching and learning. This study was designed to provide
information about teachers' conceptions of the characteristics of effective mathematics
staff development. Understanding these conceptions may help to further articulate the
workshop processes and strategies that teachers believe should be present in the most
effective mathematics workshops.

Second, a widely used and supported staff development process is to involve
classroom teachers in new professional roles such as workshop leaders (Lambert, 1988;
Maeroff, 1988; McBride, Reed, & Dollar, 1994; McLaughlin & Marsh, 1978; Pink &
Hyde, 1992). When teachers become workshop leaders, their roles shift from teachers of
children to teachers of adults and from workshop "customers" to workshop planners,
providers, and facilitators. Little is known about the critical issues that accompany such
role shifts. A deeper understanding of the dilemmas and concerns that teachers face as
well as the knowledge teachers believe they need when they assume roles as workshop
leaders is needed. This study was designed to illuminate some of the concerns teachers
have when they become workshop leaders and teachers of adults. Additionally, the study
was designed to gather information about the characteristics teachers believe effective
mathematics workshop leaders should possess. From knowledge of teachers' dilemmas,
concerns, and views of effective workshop leaders, it may be possible to gain insight into

the interventions needed to assist teachers in successfully assuming such roles.



Third, pedagogical content knowledge is currently viewed as a significant, yet
often neglected, domain of teacher knowledge needed to carry out NCTM's (1991) vision
of good teaching (Brown & Borko, 1992). Shulman's (1986) description of pedagogical
content knowledge includes understanding "what makes the learning of specific topics
easy or difficult: the conceptions and preconceptions that students of different ages and
backgrounds bring with them" (p. 9). This description implies that teachers of adults
should understand the conceptions and preconceptions that adults bring with them to
learning situations. This study was designed to reveal the workshop leaders' expectations
of the processes adults would use to solve problems about the statistical concept of
"average." Understanding these expectations may provide information about the kinds of
interventions needed for classroom teachers to successfully assume roles as statistics
educators of adults.

In the next chapter the staff development research and theoretical literature will be
reviewed. Four aspects of staff development will be considered (purpose, content,
process, and context) and common themes will be identified for each aspect. Chapter II
concludes with a discussion of staff development in a specific content area (elementary
mathematics) highlighted by profiles of two prominent staff development programs in

elementary mathematics.



CHAPTER 11
REVIEW OF THE LITERATURE

Staff development was once viewed as occasional workshop offerings or courses
often designed to remediate deficiencies in teachers. In this view it was often assumed that
the most important teaching knowledge was found outside the classroom, that the best way
to teach teachers was by telling, and that one measure of teacher effectiveness was the
number of workshops and courses completed (Shanker, 1990). What we currently know
about adult learning theory, teacher career stages and concerns, training, and school
improvement (e.g., Caldwell, 1989; Fessler & Christensen, 1992; Fullan, 1990; Hall &
Loucks, 1978; Joyce & Showers, 1988; Joyce, Wolf, & Calhoun, 1993; Little, 1993; Oja,
1980; Pink & Hyde, 1992; D. Sparks & Loucks-Horsley, 1990; G. M. Sparks,
Nowakowski, Hall, Alec, & Imrick, 1985; Wood & Thompson, 1993) suggests that the
assumptions Shanker described are too narrow to adequately support today's view of staff
development.

An alternative view of effective staff development assumes that there are multiple
aspects present in the staff development process. Either intentionally or unintentionally, all
staff development by its very nature encompasses at least four aspects: (a) purpose, (b)
content, (¢) process, and (d) context. If common themes based on current research and
theoretical perspectives can be identified for each aspect of this view of staff development,
then the interrelations among aspects can be explored. Further, we can isolate for

additional study those themes we know little about.



What is Staff Development?

The first hurdle in making sense of the staff development research is to formulate a
clear definition of staff development itself. There are many definitions or descriptions in
the literature.

Staff development is a process designed to foster personal and professional

growth for individuals within a respectful, supportive, positive

organizational climate having as its ultimate aim better learning for students

and continuous, responsible self-renewal for educators and schools.

(Dillon-Peterson, 1981, p. 3)

Staff development is the facilitation of growth. (McCarthy, 1982, p. 20)

Staff development is defined as the provision of activities designed to

advance the knowledge, skills, and understandings of teachers in ways that

lead to changes in their thinking and classroom behavior. (Fenstermacher &

Berliner, 1983, p. 4)

Staff development is evolving . . . into a system ensuring that education

professionals regularly enhance their academic knowledge and professional

performance. (Joyce & Showers, 1988, p. 1)

Staff development is conceived broadly to include any activity or process

intended to improve skills, attitudes, understandings, or performance in

present or future roles. (Fullan, 1990, p. 3)

Collectively, the inferred purposes of staff development suggested by these
definitions and descriptions are complex--to improve teaching performance by effecting
changes in teachers' attitudes, skills, and knowledge; to ultimately improve student
achievement; and to develop both individual and organizational capacities for growth. One
can quickly see the magnitude of considering all of these staff development purposes
simultaneously. Of most interest in this study is the impact of staff development on
teachers. Therefore, staff development shall be defined as a process designed to

affect teachers' cognitions in order to improve instruction (and ultimately

student achievement).
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The discussion grows wider as practitioners and researchers try to determine the
most effective staff development practices. What is meant by effective staff development?
Nearly two decades of study in this area have produced a response generally agreed upon
by those in the field--for staff development to be effective it must improve professional
practice and ultimately student achievement (Dillon-Peterson, 1981; Joyce & Showers,
1988; Wood, Thompson, & Russell, 1981). However, agreement as to how to measure

this standard of effectiveness is not quite so readily attained.

The Purpose and Goals of Effective Staff Development

Theme 1: The purpose of effective staff development is to affect teachers' cognitions in
order to improve instruction.

If effective staff development improves professional practice by affecting a
teacher's beliefs, skills, and knowledge about teaching, then at this point the staff
development literature must intersect with the knowledge base about learning to teach.
Behavioristic traditions dominated earlier studies of teaching (Carter, 1990), perhaps
because traditional scientific inquiry more readily accommodated itself to coding observable
behaviors or skills of teachers rather than to delving into what teachers know or are
thinking. Recent developments have shifted the emphasis from studying what teachers
need to do to a concern with what teachers need to know. In response to this growing
concern for cognition, researchers are now attempting to study the knowledge and beliefs
of teachers as well as the mental processes in which they engage.

Cognitive psychology plays a central role in contemporary views about learning to
teach. A fundamental assumption underlying current research from a cognitive psychology
perspective is that knowledge is represented internally in the human mind in organized

structures (Brown & Borko, 1992; Hiebert & Carpenter, 1992). Cognitive psychologists
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assume that teachers' knowledge influences their thinking which, in turn, influences
classroom actions.
Shulman (1987) tried to describe the knowledge base for teachers by subdividing it
into seven distinct categories: content knowledge, general pedagogical knowledge,
curriculum knowledge, pedagogical content knowledge, knowledge of learners, knowledge
of educational contexts, and knowledge of educational aims and purposes. Shulman
(1986) first described pedagogical ~ontent knowledge as a subcategory within content
knowledge. In his plea to teacher educators and policy makers to swing the pendulum back
toward more content knowledge expectations for teacher certification, Shulman (1986)
described three categories of content knowledge for teachers: (a) subject matter content
knowledge, (b) pedagogical content knowledge, and (c) curriculum knowledge. Shulman
(1986) defined pedagogical content knowledge as:
For the most regularly taught topics in one's subject area, the most useful
forms of representation of those ideas, the most powerful analogies,
illustrations, examples, explanations, and demonstrations--in a word, the
ways of representing and formulating the subject that make it comprehensible
to others. . . . [It] also includes an understanding of what makes the learning
of specific topics easy or difficult: the conceptions and preconceptions that
students of different ages and backgrounds bring with them to the learning of
those most frequently taught topics and lessons. (p. 9)
Subject matter content knowledge refers to the teacher's knowledge and organization of
specific subject mai:ter (e.g., mathematics, science, music) and its structures. Curricular
knowledge refers to the teacher's working awareness of the different programs and
materials available for teaching particular topics and subjects, as well as an understanding
of the vertical and horizontal components of the K-12 curriculum.

Shulman's (1987) framework for conceptualizing the knowledge base for teachers

is frequently acknowledged in the literature. The two overlapping domains of subject

matter knowledge and pedagogical content knowledge undergird several contemporary
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studies on learning to teach (e.g., in the field of mathematics--Eisenhart, Borko, Underhill,
Brown, Jones, & Agard, 1993; Even, 1993; Peterson, Fennema, Carpenter, & Loef,
1989). Work by Ball (1988) and her associates at the Center for Research on Teacher
Education at Michigan State University has focused on developing measures of teachers'
knowledge of subject matter, learners, teaching and learning, and context. Both Ball
(1988) and Brown and Borko (1992) have suggested longitudinal studies of teachers to
increase our understanding of how teachers' knowledge in different domains changes over
time.

Another aspect of teachers' knowledge that has not been deeply explored in the
literature is the correspondence between the different knowledge bases in Shulman's
framework as staff development goals and effective staff development processes. For
example, which staff development processes are most effective if the goal of staff
development is to affect teachers' subject matter knowledge? Which staff development
processes are most effective if the goal is to affect teachers' pedagogical content
knowledge? What staff development processes are most effective if the goal is to affect
teachers' knowledge of learners?

Descriptions of effective staff development processes that correspond to staff
development goals related to teachers' knowledge in specific domains are rare. Moss
(1994) described key staff development processes that were found to be successful when
the staff development goals were to affect elementary teachers' pedagogical content
knowledge and content knowledge about the writing process. Planners of the week-long
summer workshop identified three specific workshop goals: (a) to raise teachers'
awareness about the stages of the writing process, (b) to provide classroom strategies for
using the writing process, and (c) to impact teachers' knowledge about appropriate writing

techniques (Moss, 1994).
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A qualitative study (Moss, 1994) conducted eight months after the workshop
focused on four teachers' classroom implementation of the writing process. The teachers
in the study identified three important aspects of the summer workshop that they perceived
were critical for their classroom implementation: "linking theory to practice; reflecting upon
and planning for change; and collaborating with other teachers" (Moss, 1994, p. 51).
Specific workshop strategies included involving teachers in the writing process, using
journals for reflection and response to literature, scoring student writing samples, and
rehearsing and critiquing instructional strategies such as webbing and free writing. Small
group problem-solving activities were used to brainstorm possible solutions to anticipated
problems teachers might face when they implemented the writing process in their classroom
situation. Collaboration took on many forms both within the workshop and afterwards as
teachers in the study informally shared ideas with other workshop participants.

Results of the study suggested that the workshop processes had been successful in
helping the four teachers implement the writing process in their classroom. Two workshop
processes needing further attention were also identified: (a) helping teachers find ways to
assist children with revision and editing, and (b) formalizing follow-up efforts.

An earlier attempt to liﬁk staff development goals (such as knowledge acquisition,
skill acquisition, or behavior change) with corresponding staff development processes was
proposed by Korinek, Schmid, and McAdams (1985). Those authors conducted a review
of the inservice literature from 1957-1985 and selected 17 documents from a review of
moré than 100 articles for identifying common inservice practices. From their review,
three inservice types emerged. Type I was described as information transmission with its
purpose being to increase the knowledge of a specific group. Lecture, demonstration,
passive audience participation, and a short time frame (1-3 hours) were features of the
information transmission inservice type. Type Il inservice was skill acquisition with a

purpose of strengthening existing skills or imparting new ones. In this type, a series of
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sessions with a presentation style involving demonstration, practice, feedback, and active
participation culminate in the participants' demonstration of the skill. Type III inservice
was defined as behavior change, and was intended to change teaching behaviors. This type
of inservice was most effective; when it was conducted in the participants' school and
involved multiple sessions of varying lengths. It was the most costly and time consuming,
and it was the least used.

A tally of the number of times specific practices were mentioned in the 17 reports
resulted in a list of 14 practices presented with the inservice tyi)es to which they apply
(Figure 1). Though this study is noteworthy in its effort to link staff development
purposes with corresponding practices, underlying assumptions of the literature reviewed

reflect a behavioristic paradigm. Changing behaviors and acquiring skills are recognized as
legitimate staff development purposes, but efforts to affect teachers' thinking and cognition
g0 unrecognized.

An image of teachers as thinkers, not just skilled technicians, is supported by the
literature on teachers' knowledge (e.g., Brown & Borko, 1992; Fennema & Franke,
1992). The challenge is to understand the process of knowledge acquisition and to
discover the experiences that contribute to this growth. The purpose of staff development
should be to affect teachers' thinking in ways that result in improved instruction. Within
this broad purpose, specific goals for the staff development process should be clearly
identified. One possible framework for labeling staff development goals is Shulman's
(1987) categories of the teaching knowledge base (i.e., content knowledge, general
pedagogical knowledge, knowledge of learners, pedagogical content knowledge,

curriculum knowledge, etc.).
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Figure 1.  Best practices and inservice types to which they apply (Korinek, Schmid, &

McAdams, 1985).

Best Practice

1. Effective inservice is usually school-based rather than college-based.
Administrators should be involved with the training and fully support it.
Inservice activity should be offered at convenient times for participants.

Inservice should be voluntary rather than mandatory.

A I

Rewards and reinforcement should be an integral part of an inservice
program.

)

Inservice programs should be planned in response to assessed needs.

7. Activities which are a general effort of the school are more effective
than "single shot" presentations.

8. Participants should help plan the goals and activities of the inservice
training.

9. Goals and objectives should be clear and specific.

10. Inservice activity should be directed at changing teacher behavior
rather than student behavior.

11. Individualized programs are usually more effective than those using
the same activities for the entire group.

12. Participants should be able to relate learning to their back home
situations.

13. Demonstrations, supervised practice, and feedback are more effective
than having teachers store ideas for future use.

14. Evaluation should be built into inservice activity.

Type*

2,3
1,2,3
1,2,3

1,2,3

1,2,3
2,3

2,3

1,2,3

2,3

1,2,3

2,3

1,2,3

*Types: 1. Information transmission
2. Skill acquisition
3. Behavior change
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The Content of Effective Staff Development

Theme 2: The content of effective staff development should be research-based.

One common theme throughout the staff development literature is the necessity for
research-based content (e.g., Joyce, Showers, & Rolheiser-Bennett, 1987; Joyce, Wolf, &
Calhoun, 1993; Pink & Hyde, 1992; Wood & Thompson, 1993). Generally what is meant
by research-based content is research-based instructional strategies. Researchers in the
staff development field urge staff developers to select content that research evidence
suggests holds promise for student learning.

Joyce, Showers, and Rolheiser-Bennett (1987) used effect sizes to try to identify
content that had known potential for increasing student learning. The content under
scrutiny in this case was a collection of teaching approaches (general pedagogical
knowledge). In their synthesis of the research, Joyce et al. chose experimental studies that
calculated effect sizes by comparing treatment effects of instructional practice with "the
conventional ways that instruction is carried out" (p. 13 [Italics in the original]). A
number of models of teaching were identified as having positive effect sizes: cooperative
learning, advance organizers, mnemonics, synectics, nondirective teaching, wait-time,
mastery learning, and Teacher Expectations and Student Achievement (TESA). Joyce et al.
recommended that staff development programs be designed around these models of
teaching.

The staff development literature would possibly lead one to believe that teaching
strategies comprise the only research-based content available, but certainly the content for
effective staff development is not limited to teaching strategies. The National Staff
Development Council (1994) recommended several content options for staff development
for middle school teachers: adolescent developmental needs, safe and orderly leamning

environments, teacher-based guidance, diversity, curriculum, interdisciplinary teaming,
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service learning, research-based instructional strategies, high expectations, family
involvement, and student performance assessment. Notice that this array represents
knowledge across most of Shulman's (1987) categories (i.e., knowledge of learners,
curriculum knowledge, pedagogical knowledge, content knowledge, pedagogical content
knowledge, knowledge of educational contexts, and knowledge of educational aims and
purposes).

Consistent with a staff development purpose of affecting teachers' thinking, G. M.
Sparks and Simmons (1989) suggested an inquiry approach when using research-based
findings in staff development settings. Sparks and Simmons recommended that teachers
participating in staff development examine information about how the research was
conducted as well as descriptions of the teachers, students, and schools involved in the
study. Staff developers are encouraged to avoid using the phrase "research says," and to
facilitate discussion and classroom-based investigation, validation, and adaptation of
research-based findings. Others (Hirsh & Ponder, 1991; Lambert, 1988; Little, 1993;
National Staff Development Council, 1994; Tafel & Bertani, 1992) support providing
teachers with research-based content options and involving teachers in examining the
options in light of their current classroom situations. In this way teachers participate in the
construction of new knowledge through action research rather than merely acting as

consumers of research-based findings.

The Process of Effective Staff Development

Theme 3: Multiple models for effective staff development are available.
Many staff development models exist both in theory and in practice. Pink and

Hyde (1992) advised that the search for one best way to design staff development is

illusive and that there is no such thing as a one-size-fits-all model. Depending on the goals
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of the staff development process and contextual factors, it appears that several staff
development models can be effective. In this section several staff development models
(D. Sparks & Loucks-Horsley, 1990) will be described in terms of their goals, their core
practices, and the research supporting their effectiveness in reaching their goals.

The training model. There have been more studies related to the training process or
design than any other model of staff development. Staff development goals generally
sought through this model include affecting teachers' knowledge and skill development. In
addition, Joyce and Showers (1988) cite transfer of skills to the classroom as a desirable
outcome of the training model. Most of the research on the training model has been
conducted with staff development initiatives that attempted to affect teachers' knowledge of
alternative instructional strategies (again, pedagogical knowledge).

Two research syntheses (Showers, Joyce, & Bennett, 1987; G. M. Sparks, 1983)
provide support for the core practices used in the training model. For teachers to develop a
level of skill needed to use a new procedure in the classroom, training activities should
include four components: (a) development of theoretical understanding, (b) modeling and
demonstrations, (c) guided practice in the workshop setting, and (d) feedback about the
performance. In her meta-analysis, Wade (1984) used effect sizes to identify four
instructional techniques that were significantly more effective than others. The instructional
methods identified were observation of actual classroom practices (e.g., videotapes of
teachers and children in classrooms), micro teaching, video/audio feedback, and practice.

Holly (1982) found that teachers consider collegial sharing of information and ideas
a valuable staff development activity. G. M. Sparks (1983) also emphasized the
productivity of providing teachers opportunities for small-group discussions to share
concerns and discuss application of new instructional techniques. Multiple training
sessions spaced apart were found to be more effective than one-shot workshops because of

the opportunity for classroom practice, problem-solving, and adaptation of new



19

instructional techniques (McLaughlin & Marsh, 1978; G. M. Sparks, 1983).

The training model has been effective in its impact on teachers' knowledge and
behavior. In Wade's (1984) meta-analysis of 91 studies published or presented between
1968 and 1983, she found the training model to be highly effective in increasing
participants' knowledge as measured by pre- and post-tests (.90 mean effect size),
moderately effective in changing teachers' behaviors (.60 mean effect size), and mildly
effective in its impact on student outcomes (.37 mean effect size). Joyce and Showers
(1988) determined that if the four critical training components (explanation of theory,
demonstration or modeling, practice under simulated conditions, and feedback) were
present, the effect size for participants' skill development was .39. However, with the
addition of a workplace coaching component, the effect size reported was 1.68. Joyce and
Showers (1982) considered the coaching component important for transferring newly
learned skills to the classroom. Coaching involves teachers "coaching one another as they
work the new model into their repertoire, providing companionship, helping each other
learn to teach the appropriate responses to their students, figuring out the optimal uses of
the model in their courses, and providing one another with ideas and feedback" (Joyce &
Showers, 1982, p. 5).

Though the training model could be considered a traditional view of staff
development, school-based practitioners may not incorporate the important elements of the
model into actual staff development practice. Cook and Pankake (1992) randomly
surveyed 166 of 304 school districts in Kansas to determine the degree to which staff
developers used the training components proposed by Joyce and Showers (1988). They
found that only 30% of those surveyed indicated familiarity with the Joyce and Showers
model of effective training practices (presentation of theory, modeling or demonstration,
practice and feedback, coaching). Those familiar with the model did not use the practices

significantly more than staff developers who were not familiar with the model.
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D. Sparks and Loucks-Horsley (1990) described the training model as one of five
effective staff development models having an individual teacher orientation. Use of the
other four models described by Sparks and Loucks-Horsley (individually guided staff
development, observation/assess;nent model, inquiry model, and development/
improvement process) is less widespread, and scientific research supporting their potency
is thin. Briefer summaries of these models appear next.

Individually guided staff development. The individually-guided staff development
model allows teachers to self-select their leaming goals and design learning activities to
pursue their goals. The model acknowledges the uniqueness of teachers in terms of their
developmental stages, experiences, learning styles, interests, and concems. Four phases
are present either formally or informally in the individually-guided staff development
model: (a) identification of a need or interest, (b) development of a plan to meet the need or
interest, (¢) implementation of the planned learning activity, and (d) assessment of the
outcome. Illustrations of the model are generally anecdotal and consist primarily of self-
reports from teachers who received mini-grant funding to carry out classroom-oriented
projects (D. Sparks & Loucks-Horsley, 1990).

Observation/assessment model. The observation/assessment model is derived
primarily from models of supervision and teacher evaluation, and is based on the
assumption that feedback about classroom performance can promote reflection that
influences instruction. Activities used in this model follow a coaching cycle that includes a
pre-observation conference, an observation with a specified data collection focus, analysis
of the data, and a post-observation conference. The role of the coach could be assumed by
an evaluator, mentor, project consultant, or peer. The work of Joyce and Showers (1988)
indicates that the use of coaching has a positive impact on improving instruction and

student achievement.
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Inquiry model. The inquiry model places the teacher in the role of researcher and is
based on an assumption that teachers are self-reflective individuals capable of critically
examining their own practice. The classroom becomes a real world for experimentation
and systematic inquiry. The goal of the inquiry model is to improve practice and deepen
teachers' understanding of the teaching and learning process. Following identification of a
problem or issue of interest, core practices of the inquiry model follow a recurring cycle of
data collection and analysis, planning, implementation in the classroom, evaluation, and
revision. Taking on the roie of teacher-as-researcher can influence teachers to change their
instructional practices. Neil Hunt's (Miller & Hunt, 1994) account of his first experience
as a teacher-researcher studying the benefits of reading students' written responses to
mathematics prompts in a beginning calculus class offers one example of what teachers can
learn when engaged in this model.

Development/improvement process model. Involving teachers in curriculum
development, program development, and school improvement initiatives appears promising
in terms of the potential for teachers' learning. Projects in this model are often initiated to
solve a problem, so commitment among school staff members to solve the problem may
already exist and enhance the effectiveness of this model. The phases of the
development/improvement process model generally include identification of the problem,
planning a response to the problem (including identification of resources and training
needed), implementation, and evaluation. Wood, Thompson, and‘Russell (1981)
developed a research-based approach to school improvement through staff development
and referred to it as the RPTIM (Readiness, Planning, Training, Implementation, and
Maintenance) model (Wood, McQuarrie, & Thompson, 1982) (see Figure 2).

A specific example of the development/improvement process model is described by
G. M. Sparks, Nowakowski, Hall, Alec, and Imrick (1985). Teachers in two elementary

schools in Michigan selected reading as the instructional issue they wished to address.



Figure 2.

(Wood, Thompson, & Russell, 1981).

THE RPTIM MODEL FOR STAFF DEVELOPMENT

Stage I: READINESS
Mobilize broad-based support through awareness and vision. The results of

the readiness stage are:

ewritten set of inservice goals that the faculty of a school helps select,
understands, and is committed to implement,

*a description of the specific programs and practices selected to achieve
these goals, and

ea broad four or five-year long range plan for implementing the desired
change in the ongoing program.

Stage II: PLANNING
The design of the inservice programs is the focus of the planning stage.

During this stage, the goals are refined into specific inservice objectives, a
needs assessment is conducted, inservice activities are planned, resources
are identified, and the details of the training design and implementation
stages are identified.

Stage IIl: TRAINING
In the training stage, the inservice plan is conducted and the content, skills,

and attitudes needed to implement the changes in professional behavior are
learned. Critical training activities include orientation activities,
development of learning groups, choices for participants, experiential
learning, and feedback.

Stage 1IV: IMPLEMENTATION
The implementation stage deals with making sure what is learned in

inservice training becomes a part of the activity and behavior of educators in
the school. Follow-up assistance and administrative support are addressed
in this stage.

Stage V: MAINTENANCE
The maintenance stage of inservice programs establishes continuous

monitoring to determine whether new behaviors are still being practiced and
goals met. Techniques include self-monitoring via video or audiotape,
student feedback, and peer supervision.

22

Summary of the RPTIM model for an effective staff development program
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Guided by a university facilitator, the problem of low reading achievement was addressed
in one school through an analysis of the existing reading curriculum, training in more
effective teaching techniques, and individually designed professional growth activities.
After two years the percent of students performing above the average on the state reading
test rose from 72% to 100%. Similar improvements in achievement resulted at the other
elementary school. Both faculties attributed the improvement in student reading
achievement to the staff development program. G. M. Sparks et al. (1985) identified a six-
step process that was used in this model: (a) development of readiness, awareness, and
commitment, (b) needs assessment, (c) planning, (d) implementation, (e) evaluation, and
(f) reassessment and continuation.

Little (1993) offered additional examples of professional development activities that
engage teachers in the study and investigation of "genuine questions, problems, and
curiosities, over time, in ways that leave a mark on perspectives, policy, and practice" (p.
133). She argued that four alternatives to the training model--teacher networks and
collaboratives, subject matter associations (e.g., National Council of Teachers of
Mathematics), school reform collaboratives (e.g., Coalition of Essential Schools), and
special summer institutes--hold much promise for professional development, especially in
light of current reform efforts. This strand of teacher development activity has received
little more than descriptive attention in the literature. Little (1993) observed that

judging by teachers' accounts, such [summer] institutes . . . offer

substantive depth and focus, adequate time to grapple with ideas and

materials, the sense of doing real work rather than being "talked at," and an

opportunity to consult with colleagues and experts. (p. 137)

Yet there is virtually no body of work directed toward learning more about the impact of
collaboratives, subject matter associations, and summer institutes on teachers' thinking and

instruction.



Conclusion. The training model has a solid research base, especially when the
goals of staff development are to affect teachers' instructional skill development and
knowledge. Broadening the concept of staff development to include other models such as
curriculum/program development, inquiry, observation/assessment, and individually
guided development, through such avenues as teacher study groups and collaboratives,
subject matter associations, mentoring/coaching, and summer institutes is heartily
recommended (e.g., Hirsh & Ponder, 1991; Little, 1993; D. Sparks & Loucks-Horsley,
1990). However, much remains to be learned about how well-suited other models are to

impact teachers' cognitions and effectively achieve different staff development goals.

Theme 4: Effective staff development processes are designed to accommodate adult
learning and development.

The topic of adult development is very broad and encompasses research and
theoretical literature in a wide range of disciplines. Comprehensive summaries of the field
exist (e.g., Cross, 1981; Knowles, 1980, 1984a, 1984b; Merriam & Caffarella, 1991) and
introductory seminal works focusing on the processes of adult learning are widely cited
(Houle, 1961; Tough, 1971). Integrated within the field of adult development are theories
of learning; motivational theories; theories of moral development, ego development, and
conceptual development; developmental age theories; and developmental stage theories.
Also, the adult development field covers a variety of activities with very different learning
goals ranging from adult basic literacy to hobby and craft learning projects to professional
development.

Given the size of the literature knowledge base, it has been necessary to be highly
selective. Two conclusions that can be derived from the adult development literature appear
to be important when considering the nature of effective staff development for teachers.

First, adults bring a rich background of diverse and unique experiences to the learning
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situation (Cross, 1981; Knowles, 1980, 1984a, 1984b; Richardson & Prickett, 1994;
Wood & Thompson, 1993). Second, teachers at different career stages have different
developmental needs (Fessler & Christensen, 1992; Huberman, 1989; McLaughlin &
Marsh, 1978; Wilsey & Killion, 1982). Each of these conclusions will be considered
briefly with attention given to their influence on staff development processes.

The adult learner. Some writers in the field of adult education (e.g., Richardson &
Prickett, 1994) claim that the process of learning is different for adults than for children
because of certain presumed psychological, social, and experiential factors associated with
adulthood not present in childhood. Knowles' (1980, 1984a, 1984b) work has both
exposed these presumed factors and introduced the theory of andragogy. Knowles first
heard the term andragogy in 1967 when a Yugoslavian adult educator in one of his summer
courses on adult learning claimed that what Knowles was describing was andragogy
(Knowles, 1980). Knowles immediately began using the term in articles describing his
theoretical framework for thinking about adult learning. Knowles defined andragogy as
"the art and science of helping adults learn" and contrasted it with pedagogy, defined as
"the art and science of teaching children" (Knowles, 1980, p. 6).

Knowles >(1984a) drew distinctions based upon five assumptions that he identified
as inherent in pedagogical and andragogical models. First, Knowles claimed that in a
pedagogical model the teacher assumes full responsibility for what should be learned, how
it should be learned, when it should be learned, and whether it has been learned. In other
words, the learner is completely dependent on the teacher. In contrast, the andragogical
model assumes that learners are self-directing and responsible for themselves. Knowles
acknowledged that when this view is translated into practice without alerting adult students
that the mode of operation is self-directed, there can be anxiety and confusion because of
the contrast with adults' traditional school experiences. Knowles recommended that adult

learners be oriented toward self-directed learning principles early in the process.
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Second, Knowles believed that the experiences the learner brings to a learning
activity in a pedagogical model are of little value. Again in contrast, the andragogical model
assumes that adult learners bring a great volume and qualitatively different experiences to
the learning situation. These experiences are a source of personal identity and ;'alue and
often define the different adult roles of the learner (e.g., spouse, worker, parent, citizen).
Furthermore, the experiences adults bring to learning provide resources for others that can
be tapped through activities such as group discussions, field experiences, and problem
solving projects.

Third, Knowles contrasted the readiness to learn assumptions in both models. In
the pedagogical model, readiness to learn is largely a function of age. For example,
children are taught cursive writing because they are in the third grade. In the andragogical
model, readiness to learn is based on a need to know. This need to know can be triggered
by a variety of influences and life stages.

Fourth, in a pedagogical model learning is a process of acquiring subject matter
content. In an andragogical model, adults take on orientations toward learning that are
either life-centered, task-centered, or problem-centered. In other words, adult learners
most often learn something for pragmatic and practical reasons--because they want to be
able to live in a more satisfying way, perform a task, or solve a problem.

Finally, Knowles noted that in a pedagogical model the pressures that motivate
students to learn are largely external (e.g., parents, grades, consequences of failure).
Antithetically, Knowles assumed that in an andragogical model the strongest motivators are
internal (e.g., self-esteem, recognition, self-actualization).

The term "andragogy" was only introduced in the United States in 1968, yet it has
led to a flurry of debate. Critics of Knowles questioned the empirical support for the
model's assumptions and charged that his definition of andragogy was faulty (Cross, 1981;

Davenport, 1993). If the literal definition of pedagogy is "the art and science of teaching
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children," then, as Davenport (1993) contended, the definition of andragogy should be "the
art and science of teaching adults.” Knowles (1980) tried to downplay his original
dichotomy between learning in childhood and adulthood after teachers in elementary and
secondary schools had reported the successful application of andragogy in their

- classrooms. Moreover, Knowles confessed to the realization that adult learners confronted
by totally new content required more direct instruction than andragogy implied. Finally,
Knowles admitted that he was

at the point now of seeing that andragogy is simply another model of

assumptions about learners to be used alongside the pedagogical model of

assumptions, thereby providing two alternative models for testing out the

ng)umptions as to their 'fit' with particular situations. (Knowles, 1980, p.

Despite its critics, andragogy is one of the better-known theories in adult education.
In practice it has produced some implications for program design that are appropriate for
staff development. Knowles (1984a) contended that seven process elements are important
to facilitate learning within an andragogical model: (a) a supportive physical environment
and climate of mutual respect, collaborativeness, trust, supportiveness, openness, pleasure,
and humanness; (b) involving learners in mutual planning; (c) involving participants in
diagnosing their own needs for learning; (d) involving learners in formulating their learning
objectives; (e) involving learners in designing learning plans; (f) helping learners carry out .
their learning plans; and (g) involving learners in evaluating their learning.

Though the term "andragogy" does not often appear in the staff development
research and theoretical literature, recommendations for staff development practices
purportedly based on adult learning theory frequently do appear. Common observations
include: (a) adults are pragmatic learners who need to perceive that what is to be learned is
relevant and useful in their professional settings; (b) adults learn through concrete

experiences followed by opportunities for reflection, dialogue, and sharing about their
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experiences; (c) adults learn best in an informal atmosphere of collegial trust and openness
where they are treated as professional adults and the fear of judgment during learning is
reduced; and (d) adults bring rich and diverse experience bases to the learning situation that
should be valued and accommodated (McBride, Reed, & Dollar, 1994; Nowak, 1994; Oja,
1980; Richardson & Prickett, 1994; Wood & Thompson, 1993).

Teacher career stages. Viewing the teaching career as a developmental process
raises questions regarding effective staff development experiences for teachers at different
career stages. The Rand study (McLaughlin & Marsh, 1978) highlighted the possibility
that more experienced teachers may need different and more persbnal approaches to their
professional development. Since then, research efforts to understand teachers' careers
have flourished.

Huberman's (1989) study utilizing clinical and ethnographic interviews of 160
secondary teachers in Geneva, Switzerland, resulted in a schematic model describing the
general themes underlying each successive stage of a teacher's career (Figure 3). Career
entry is characterized by themes of survival and discovery, followed eventually by a
stabilization phase that accompanies a definitive commitment to the teaching profession and
greater mastery of instructional techniques. The stabilization phase may then give way to
either growth or stagnation. Those who pursue growth enter a phase of experimentation or
diversification. In this phase teachers may be ready to take on new challenges for growth
and stimulation. In addition to experimentation in their pedagogical techniques, teachers in
this phase often become actively involved in the school or district and take on new
positions of leadership and responsibility. For other teachers, a sense of monotony may
set in. Some respond to this stagnation by questioning and reassessing their career

selection.



Figure 3. Successive themes of the teacher career cycle (Huberman, 1989).
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Years of Teaching Themes/Phases
1-3 Career entry: Survival and Discovery
4-6 Stabilization
i i Reassessment/
7.18 Experimentation/ - S
Activism Self-doubts
19-30 Serenity/ »  Conservatism
Relational distance
31-40 Disengagement:

Serene or bitter
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What follows is a more relaxed phase characterized by either a theme of serenity or
one of conservatism and relative rigidity. When following a phase of reassessment, this
phase can take on either aspects of resolution (renewal, "a second wind") or nonresolution
(career crisis, "it's too late to change careers," "it's the system"). Teachers in this career
stage become considerably less active, but this is compensated for by greater confidence
and self-acceptance. Energy may now be expended more on outside interests as teachers
search for self-definition beyond the workplace. The career paths converge into a final
phase of disengagement as teachers approach retirement.

Howser (1989) was particularly interested in those teachers in middle career stages
who fail to learn and grow. She hypothesized that experienced, middle-aged teachers
identified by their administrators as reluctant would have different personalities, learning
preferences, behaviors, and attitudes than growth-seeking teachers. The data gathered in
Howser's study did vnot fully support her hypotheses, but did reveal some differences
between reluctant and growth-seeking teachers. In particular, she found that the preferred
learning styles of growth-seeking teachers were characterized by long-term assignments,
self-directed activities, and less structured situations. In contrast, the reluctant teachers
learned best with short-term assignments, frequent feedback, and uncomplicated tasks. A
second finding revealed that growth-seeking teachers valued collegial relationships and
viewed curriculum changes and professional growth as positive opportunities for change.
Reluctant teachers viewed curriculum changes and professiohal growth as resented
mandates. Howser concluded her study with a list of recommendations for motivating
reluctant teachers to learn and grow: (a) provide opportunities for teachers to self-reflect,
(b) encourage experimentation without fear, (c) provide opportunities for renewal through
different job assignments, (d) promote teacher leadership, (e) address learning on a
personal individual basis, and (f) study further the difference between male and female

teachers in terms of their growth-seeking disposition.
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Theme 5: Effective staff development requires follow-up and support for 3-5 years.
What is currently known about the change process (Guskey, 1986; Hall & Loucks,

1978; McLaughlin & Marsh, 1978) for teachers as they implement new programs in
schools has led staff developers to rethink the notion of time. Long-range planning efforts
of several years should be considered to allow adequate time for programs, people, and
practices to progress through initialization, implementation, and institutionalization stages
(Fenstermacher & Berliner, 1983; Loucks-Horsley, 1989; Matthews, 1993; National Staff
Development Council, 1994; Pink & Hyde, 1992; Wood & Thompson, 1993; Wood,
Thompson, & Russell, 1981) .

Considering staff development as a developmental process of individual change
rests largely on the earlier teacher training stage theory of Fuller (1969). Fuller found that
pre-service teachers proceeded through a predictable pattern of personal concerns about
self, task, and impact. Expanding on Fuller's work, Hall and Loucks (1978) developed
the Concerns-Based Adoption Model (CBAM) to describe how individuals undergo the
change process when adopting new programs. One aspect of the CBAM model elaborated
on Fuller's three general areas of concern (self, task, and impact) and proposed seven
stages of concern as described in Figure 4.

Being able to predict the progression of concerns allows workshop leaders or
program disseminators to plan sequences of activities that support individuals throughout
the change process (e.g., Matthews, 1993; McCarthy, 1982). Hall and Loucks (Loucks,
1983) found that most individuals progress through the stages over time depending on the
program being initiated, the level of support for the program, and the design of
implementation efforts. The process, however, can often take as long as three to five years

(Loucks-Horsley, 1989).
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Figure 4. Seven stages of concern from CBAM model (Loucks, 1983).

Stage of Concern . Typical Expression of Concern

6 Refocusing I have some ideas about something that
would work even better.

5 Collaboration I am concerned about relating what I am
doing with what other instructors are doing.

4 Consequence How is my use affecting students?

3 Management I seem to be spending all my time in
getting material ready.

2 Personal How will using it affect me?

1 Informational I would like to know more about it.

0 Awareness I am not concerned about it.

The Rand Change Agent study (McLaughlin & Marsh, 1978) underscored the
significant contribution of well-conducted staff support activities to promoting teacher
change. Rand's study of federal programs supporting educational change found that an
effective implementation process was one of mutual adaptation. The mutual adaptation
process occurs when teachers modify their classroom practices using what they learned in
training sessions, and at the same time project goals and concepts presented in training
sessions are adapted to the daily realities of the classroom and school. Mutual adaptation
cannot occur without follow-up activities that allow opportunities for teachers to receive
feedback on the impact of their change efforts and staff developers/program planners to
receive feedback from classroom practitioners.

Guskey (1986) described the process of teacher change in a slightly different way.

He argued that staff developers should take into consideration a critical factor reported by
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McLaughlin and Marsh (1978). "A primary motivation for teachers to take on the extra
work and other personal costs of attempting change is the belief that they will become better
teachers and their students will benefit" (p. 75). Based on this assumption as well as the
staff development and teacher change research, Guskey posited that significant changes in
teachers' beliefs and attitudes follow evidence that changes in teaching practices are
producing positive learning outcomes for their students. For this reason, Guskey insisted
that teachers be provided with ongoing information about the impact of their efforts on
student outcomes and that this aspect be built into the evaluation of staff development
programs (Guskey & Sparks, 1991). Furthermore, since changes in beliefs and attitudes
follow implementation and evidence of improved student outcomes, continuing follow-up
support is crucial.

Support activities for teachers can occur in a variety of ways. Activities such as
classroom assistance from project personnel, using outside consultants to assist in the
problem-solving process, and frequent meetings to discuss implementation were identified
by McLaughlin and Marsh (1978) as having potential to significantly contribute to program
outcomes. Personal support could also include study groups, support teams, video/audio
feedback, peer observations, in-classroom coaching/mentoring, journal dialogues, or
informal opportunities to share ideas and/or concerns.

A recent survey of 500 randomly selected Texas teachers (McBride, Reed, &
Dollar, 1994) indicated that teachers perceive that the support system necessary to sustain
classroom implementation needs strengthening. While nearly 62% of those responding
(N = 270) agreed or strongly agreed that administrators support implementation of
inservice program activities, only 12.6% of the respondents agreed or strongly agreed that
administrators follow up to determine the success of inservice activities. Furthermore, only
24.9% of those responding indicated that materials and assistance needed to implement

what was learned in training were provided.
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There is strong evidence that support and technical assistance as an accompaniment
to training are necessary to assure implementation and maintain classroom practices.
Administrative support should reinforce program initiatives for an adequate length of time
measured in years, not months. Resources including materials, time, and personal support
should be provided in an effective staff development program. It appears from the results
of the survey of Texas teachers (McBride, Reed, & Dollar, 1994), however, that what is
known about support for the teacher change process does not always translate into practice.

There is still much to learn about factors that promote, erode, or prevent follow-up efforts.

Theme 6: Effective staff development is accompanied by shifting roles and relationships.

The success of staff development activities to support changes in the classroom
may be tied to the degree of teacher involvement in the change activities. The importance
of developing new leadership and professional roles for teachers to effect change is
receiving increasing attention (Lambert, 1988; Maeroff, 1988; McBride, Reed, & Dollar,
1994; McLaughlin & Marsh, 1978; Pink & Hyde, 1992). In response, the variety of
opportunities for teachers to take on more complex professional roles has increased over
the past few years.

Fessler and Christensen (1992) described six different role-option categories that
teachers can assume throughout their careers: (a) learners, (b) knowledge producers, (c)
coaches, (d) teacher educators, (€) mentors, and (f) leaders. All of these roles are related to
staff development models described earlier, and each requires new skills and knowledge
for teachers. For example, teachers who assume roles as knowledge producers by
participating in collaborative or action research need knowledge of data gathering and
analysis techniques. Teachers who assume leadership or change facilitator roles may be
more effective if they have some understanding of the change process, conflict resolution,

and group processes and dynamics. Teachers who assume roles as workshop leaders and
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teacher educators need knowledge about effective staff development practices and adult
learners.

Fullan (1994b) tried to conceptualize a transformation of the teaching profession
based on the assumption that teacher leadership in this age "is not for a few; it is for all" (p.
246). He articulated six domains of knowledge and commitment that would be required by
teacher leaders immersed in the role of achieving quality learning for all students while
simultaneously improving their profession: (a) knowledge of teaching and learning, (b)
knowledge of collegiality, (c) knowledge of educational contexts, (d) knowledge through
continuous learning, (e) knowledge of the change process, and (f) moral purpose. Itis
interesting to compare Fullan's domains to those posited by Shulman (1987)--content
knowledge, general pedagogical content knowledge, curriculum knowledge, pedagogical
content knowledge, knowledge of learners, knowledge of educational contexts, and
knowledge of educational aims and purposes. While Shulman's pedagogical and content
knowledge domains could be considered subsumed in Fullan's teaching and learning
domain, Fullan makes at least three noteworthy additions to Shulman's list in including
knowledge of collegiality, knowledge through continuous learning, and knowledge of the
change process. These additional domains of knowledge are indicative of the shifting roles
and responsibilities expected of teachers in the current climate of professional reform and
school improvement.

Kilcher's (1990) case study of Sara Nickerson, a teacher learning to be a change
facilitator, provided insights into an educator's first year in her new role in a Canadian
province school district. Sara was one of 13 facilitators selected and trained to provide
external assistance and facilitation to a school leadership team within the district. The
school leadership team at St. Joseph's school was involved in learning to use a problem-

solving approach to school improvement.
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Sara's case study indicated that she faced at least two difficult challenges in her first
year of becoming a change facilitator. The first challenge was negotiating and clarifying
exactly what the role of change facilitator involved. Her conception of the role evolved
over the year. She initially had difficulty removing herself from the school leadership
team's decision-making process and often struggled with balancing directive and facilitative
functions. As the year ended her perception of the change facilitator role was much clearer.
She described her role as being primarily a participant-observer and resource person, but
mentioned multiple roles she was involved in throughout the year (e.g., learner, coach,
mentor, friend, listener, ambassador, planner, presenter, organizer, researcher, morale
booster). Sara indicated that she had learned to allow people to make their own decisions
and to lead "people to discover things for themselves" (Kilcher, 1990, p. 30).

A second challenge and concern for Sara was time. She repeatedly mentioned time
as an issue in interviews and journal reflections. She recognized the importance of process
in a problem-solving school improvement setting, but also noted how time consuming the
process could be. Sara also wanted more personal reflection time to make sense of what
she was experiencing and learning. Other roles for Sara placed competing demands on her
time. In addition to her role as a facilitator for St. Joseph's school, she faced family crises,
was involved on district level committees, was a participant in a research study, maintained
full responsibilities as an enrichment teacher for gifted and talented students, and was
completing work for her master's degree. Sara read exhaustively in these diverse areas of
professional interest and often felt unfocused because of the variety and complexity of her
many roles. |

While Kilcher (1990) described a teacher negotiating and clarifying a new role over
a period of one year, Killion (1988) assessed the evolution of her role as a staff
development trainer over a period of 10 years. Killion (1988) suggested that those who

assume roles as staff development trainers progress through recognizable stages of
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development. Chronicling her personal history as a staff development trainer in a Colorado
school district, she hypothesized that staff development trainers move toward higher
cognitive complexity in four stages paralleling those described by Harvey, Hunt, and
Schroder (1961, as cited in Killion, 1988). In the earliest stage of her career as a staff
development trainer, Killion delivered a packaged staff development program on thinking
skills. She was most concerned about what was practical, wanted specific instructions
about how to deliver the training, relied on authorities for new information, and responded
more to external conditions than to a well-developed internal conceptualization of the
training content. Killion compared this stage to Level I (unilateral dependence) of the
Conceptual Systems Theory (Harvey, Hunt, & Schroder, 1961) of adult developmental
stages. Level I is characterized by a fairly rigid view of options from which to choose
(i.e., absolutes) and a lack of problem-solving flexibility.

In her second stage, Killion began to explore her independence and test her limits
as a staff development trainer, often opposing external control and suggestions from
"critics" about her teaching behaviors. She believed that this stage paralieled Level 11
(negative independence) as it was characterized by a period of questioning authority,
resisting rules, and avoiding dependence on others.

Killion soon learned that she could think about, analyze, and evaluate her teaching
behaviors and moved to the third stage. Those who had been mentors and critics in the
second stage became colleagues in this third stage. She described herself as more
thoughtful and reflective about her training and more interested in learners. She believed
that she had moved to Level III (conditional dependence and mutuality) as she became
more reflective and responsible for her own behaviors and began to appreciate others'
points of view.

In the final stage, Killion began to experiment with numerous alternatives for

accomplishing training objectives and examining the effects of each alternative on learners.
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She described herself as more comfortable and confident, able to respond to learners in a
more thoughtful manner, able to make adaptations naturally and easily, and trusting of
herself, her experience, and her knowledge base when making training decisions. Her
discussions with colleagues centered on the meaning of their training activities, not just the
mechanical aspects of delivering training. She believed that these characteristics were
representative of Level IV (interdependence). Level IV learners are able to synthesize
information, select from and create new alternatives, and establish their own means of
regulating and evaluating their behaviors.

Killion (1988) concluded from her self-analysis that staff development trainers need
professional support that is aligned with their current stage of development. She
recommended that only those with "a thorough understanding and broad background of
experience in training and the developmental stages of adult learners” (p. 10) serve as
mentors for those becoming staff development trainers. Such mentors recognize that adult
development is continuous and can provide support for staff development trainers in
experimenting with and reflecting on new and more complex training behaviors.

Involving teachers meaningfully in the decision-making and leadership roles in staff
development is widely supported (Dillon-Peterson, 1981; Showers et al., 1987; G. M.
Sparks, 1983). Little is known, however, about the processes involved when teachers
assume new roles or about how teachers learn to assume new roles. What are critical
issues and dilemmas that teachers face when they assume new roles? What influences
motivate teachers to assume new roles? Are there some roles that have a greater impact on
teachers' cognitions (and ultimately student achievement) than others? How does the
process of becoming a workshop leader affect teachers' pedagogical content knowledge?
How does becoming a workshop leader affect teachers' views about effective staff
development practices? How does becoming a knowledge producer affect teachers' views

about research? How does becoming a peer coach affect teachers' efficacy? The theme of
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shifting and more complex roles for teachers recommended in the staff development

literature provides fertile ground for additional research.

The Context of Effective Staff Development

Theme 7: Effective staff development acknowledges systemic influences.
The importance of systems thinking is a relatively new theme appearing in the staff

development literature (Clarke, 1994; Joyce, Wolf, & Calhoun, 1993; Schmuck, 1994; D.
Sparks, 1994; Tafel & Bertani, 1992; Wood & Thompson, 1993). Underpinning this
theme is the notion that individuals do not develop within contextual voids; instead,
individuals develop within organizations (in this case, schools) that are concurrently
evolving and changing. Much of the language and recommendations associated with this
theme seem to have been heavily influenced by quality improvement efforts in business and
industry during the last decade (e.g., Senge, 1990) and their application to national school
reform efforts. The emphasis in this theme is on an integration of individual and
organizational development as staff development is viewed as a key component of school
improvement and restructuring efforts.

Systems thinking acknowledges the interdependent relationships among the
complex variables that make up the various parts of a system. D. Sparks (1994) defined
systems thinkers as "individuals who are able to see how these parts constantly influence
one another in ways which can support or hinder improvement efforts” (p. 27). The
specific "parts" of the system are not well-defined in the literature; however, overlapping
aspects that often surface in relation to staff development include school culture, school
organization, authority relationships, leadership, teacher evaluation, student grouping
practices, student assessment, use of resources, decision-making processes, and the role of

the school district. Writing from an even broader vantage point than the staff development
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monitor throughout the stages of systemic change in educational systems: (a) vision, (b)
public and political support, (c) networking, (d) teaching and learning changes, (¢)
administrative roles and responsibilities, and (f) policy alignment.

As examples of the interdependent relationships between different parts of the
educational system, consider the following potential systemic tensions: (a) workshop
leaders advocate using graphing calculators for teaching algebra, but the statewide algebra
assessment does not allow students to use a graphing calculator; (b) school district officials
require teachers to learn about and use cooperative learning strategies, yet the teacher
evaluation process in the district values fundamentally different student management
practices; (c) school administrators profess that classroom teachers are instructional
"experts," yet all staff development experiences are planned and conducted by
administrators or outside consultants; or (d) a school staff selects an improvement goal to
develop several integrated curriculum units, but the only time scheduled for teachers to plan
with one another is after school. While it may seem impossible to orchestrate coordinating
changes in all parts of the system at once, systems thinking in its minimal form encourages
processes that allow identification of systemic influences that are not in sync and require
further attention.

Systems thinking places staff development in the larger context of school
improvement. Those who advocate systems thinking generally view a school's
organizational development equally as important as individual development (e.g., Joyce,
Wolf, & Calhoun, 1993; D. Sparks, 1994). In this stance it is assumed that changes in the
norms, structures, and processes of the school organization can remove impediments that
inhibit professional growth or school improvement. For example, Clarke (1994) cited two

impediments to teachers' growth related to school organization and administration:
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1. The lack of time for individual reading and reflection, the lack of
joint planning time with other teachers, and the lack of work
together in classrooms--all leading to a feeling of professional
isolation, [and]

2. Student-assessment and teacher-evaluation methods that are not in
harmony with the proposed changes. (p. 40)

Anderson (1993) described six stages of systemic change along a continuum that
appear to somewhat parallel the seven stages of concern in the Concerns-Based Adoption
Model discussed earlier (see Figure 4), a model for describing where individuals are in
their own processes of change with regard to an innovation. The six stages that
characterize systemic change are: (a) maintenance of the old system, (b) awareness that the
current system is not working, (c) exploration of new approaches, (d) transition toward the
new system, (¢) emergence of a new infrastructure, and finally, (f) predominance of the
new system. In her work with systemic change initiatives at the Educational Commission
of the States, Anderson organized a matrix to pair each of the six stages of systemic change
with six key elements of change. The matrix provided a conceptual picture of the
complexity of systemic change as well as a framework for assessing progress toward
educational restructuring efforts.

Systems thinking has generated several recommendations for creating school-based
contexts in which effective staff development can take place. First, school-based (rather
than district-wide) improvement goals or program development should provide the focus of
staff development (McBride, Reed, & Dollar, 1994; McLaughlin & Marsh, 1978; Wood &
Thompson, 1993). Second, the principal and the school district leadership must be actively
involved in school improvement initiatives by working collaboratively with teachers to
establish goals and plan staff development, by participating in learning, and by providing
technical and follow-up assistance (Glickman, 1992; Joyce, Wolf, & Calhoun, 1993;
McLaughlin & Marsh, 1978; Wood & Thompson, 1993). Third, teachers must be
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authentically involved in collaborative problem-solving and planning (McBride, Reed, &
Dollar, 1994; McLaughlin & Marsh, 1978). Fourth, the school culture must support risk-
taking, continuous improvement, and shared decision-making (Wood & Thompson,
1993). Fifth, school improvement and related staff development initiatives should be
closely linked with curriculum, instruction, and teacher evaluation; furthermore, these
aspecfs should support one another (D. Sparks, 1994; Wood & Thompson, 1993).
Finally, involve groups of teachers from the same school (rather than individuals from a
number of schools) in staff development so that contextual issues can be addressed and
norms of collegiality can be built (Clarke, 1994; Schmuck, 1994).

D. Sparks (1994) identified systems thinking (along with results-driven education
and constructivism) as one of three potentially powerful ideas for transforming the field of
staff development. At this point, however, models of staff development that blend
individual and organizational development are in their infancy. The link between staff
development and school improvement requires further study, as does the relationship

between staff development and collaborative work cultures (Fullan, 1994a).

Staff Development in a Specific Content Area

Up to this point, the broad field of staff development has been reviewed in an effort
to identify common themes in the research and theoretical literature. Seven major themes
have been identified within the multiple aspects present in the staff development process:
(a) purpose, (b) content, (c) process, and (d) context (Figure 5). In this section staff
development will be approached from a different angle by moving away from the broad
field of staff development into a specific content area--elementary mathematics.

Viewing staff develoment through the lens of elementary mathematics (or other
specific content areas) raises new questions about the effectiveness of staff development.

Are staff development programs and practices that are evolving from this specific content
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PURPOSE:

Theme 1: The purpose of effective staff develompent is to affect teachers’ cognitions in

order to improve instruction.

CONTENT:

Theme 2: The content of effective staff development should be research-based.

PROCESS:

Theme 3: Multiple models for effective staff development are available.

Theme 4: Effective staff development processes are designed to accommodate adult
learning and development.

Theimne 5: Effective staff development requires follow-up and support for 3-5 years.

Theme 6: Effective staff development is accompanied by shifting roles and

relationships.

CONTEXT:

Theme 7: Effective staff development acknowledges systemic influences.

area aligned with what is known in the staff development field? Do the goals of staff
development for elementary mathematics teachers differ from the goals of staff
development in the broader field? Does effective staff development in a specific content
area require consideration of aspects that have not been raised in the staff development
literature? In this section the current state of affairs in staff development for elementary
mathematics teachers will be briefly discussed, highlighted by profiles of two prominent

staff development programs in elementary mathematics.



Staff Development and Elementary Mathematics
The National Council of Teachers of Mathematics (NCTM) has long recognized the

importance of professional development in the improvement of mathematics education. A
position statement first published by NCTM in 1985, and still in effect, recommended that
professional development programs for mathematics teachers be developed according to
five broad guidelines: (a) a strong commitment to professional growth as evidenced in
allocated personnel, time, and funds; (b) careful planning based on assessed needs with
significant input from teachers for whom the program is planned during the planning
process; (c) recognition of individual differences, needs, and experiences among teachers;
(d) effective staff development features such as actively involving participants, blending
content and pedagogy, integrating theory and practice, and support and follow-up practices;
and (e) systematic evaluation for improving programs and determining if needs have been
met (NCTM, 1994).

The current national wave of reform in mathematics education propelled by
NCTM's publication of the Curriculum and Evaluation Standards for School Mathematics
(NCTM, 1989) has intensified the role of staff development in mathematics. The
Curriculum and Evaluation Standards for School Mathematics presented a vision for school
mathematics designed to meet the needs of students preparing to live and work in the 21st
century. Called for in the document were changes in curriculum (e.g., broadening the
notion of mathematics to include more than arithmetic and computation), instruction (e.g.,
emphasizing t