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Chapter Four
Quality of LSC Professional Development Programs

The previous chapter focused on ratings of individual professional development sessions.  Each
project evaluator was also asked to assess the project’s professional development program
holistically.  Core evaluation data to assess the quality of LSC professional development
programs come from the observations of professional development activities and from teacher
questionnaires.  Cohort 1 and Cohort 2 projects augmented these data with interviews, in which
participating teachers were asked about the quality of the LSC professional development.  Based
on all of the available information, evaluators assessed the quality of the project’s professional
development system as a whole.

Evaluators addressed the overall quality of the LSC professional development in three ways:

• They rated various components of the professional development system as a whole,
e.g., the quality of the program design, implementation, etc.;

• They identified the key strengths and areas in need of further attention; and

• Considering all of the available data, they placed the project on a five-level continuum
describing the overall quality of the professional development program.

The sections that follow present a cross-site synthesis of teachers’ and evaluators’ assessments of
the LSC professional development programs.

Teacher Ratings of LSC Professional Development Programs

While observations were the main source of information on the quality of LSC professional
development, information was also gathered from the participating teachers via questionnaires
and interviews.  For example, teacher questionnaires asked participants to indicate the extent to
which the LSC professional development incorporated each of a number of key elements of best
practice, e.g., providing time for teachers to reflect on how to apply what they have learned to
the classroom, and providing support as they implement what they have learned.

On teacher questionnaires, LSC participants described the extent to which a variety of features
characterized the LSC professional development, rating each item on a scale ranging from 1,
“not at all” to 5, “to a great extent.”  Table 8 shows the percent of teachers rating the LSC
professional development high (4 or 5 on the five-point scale), medium (a rating of 3), and low
(a rating of 1 or 2) on each of several items.  Note that the LSC received highest marks for
providing both opportunities for professional development and support for teachers as they
implement what they have learned; still only about half of the participating teachers gave the
LSC ratings of 4 or 5 on these items.  The lowest rated items were the extent to which the LSC
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professional development provided time for teachers to work with one another and to reflect on
how to apply what they had learned in the classroom; only about one-fourth of the teachers gave
the LSC high marks for these features, and nearly one-half rated the LSC low in each of these
areas.

Table 8
Teacher Ratings of Characteristics of

LSC Professional Development Programs*
Percent of Teachers

High Medium Low
Adequate opportunities are available to me for mathematics/science-related

professional development. 54 31 15
I receive support as I try to implement what I’ve learned. 46 31 23
I am encouraged to develop an individual professional development plan to

address my needs and interests related to mathematics/science education.35 29 36
I am involved in planning my mathematics/science-related professional

development. 33 26 41
I am given time to work with other teachers as part of my professional

development. 26 27 47
I am given time to reflect on what I’ve learned and how to apply it to the

classroom. 25 30 45
*  Only teachers who had participated in LSC professional development were included in these analyses.

It is interesting to note that the more time teachers had spent in LSC professional development,
the more highly they rated it.  Table 9 shows the percent of teachers giving high marks to each
feature of the LSC, broken down by extent of their participation in the LSC.

Table 9
Teacher Ratings of Characteristics of

LSC Professional Development Programs by Hours of Participation
Percent of Teachers

Hours of ParticipationAll
Teachers 1–19 20–39 40 or More

Adequate opportunities are available to me for
mathematics/science-related professional development. 54 39 62 70

I receive support as I try to implement what I’ve learned. 46 37 49 58
I am encouraged to develop an individual professional

development plan to address my needs and interests related
to mathematics/science education. 35 27 36 46

I am involved in planning my mathematics/science-related
professional development. 33 23 33 49

I am given time to work with other teachers as part of my
professional development. 26 19 28 36

I am given time to reflect on what I’ve learned and how to apply
it to the classroom. 25 19 26 34

*  Only teachers who had participated in LSC professional development were included in these analyses.
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Note, for example, that only about 1 in 4 teachers with less than 20 hours participation, but
nearly half of the 40-or-more-hours group, indicated that they were involved in planning their
LSC professional development.  Similarly, the percent of teachers indicating that they had
adequate opportunities available for professional development ranged from about 4 in 10 of the
low participation group to 7 in 10 of the high participation group.

The six questionnaire items rating aspects of the LSC professional development were combined
into a single composite called “Quality of Professional Development.”1  As can be seen in Figure
17, teachers who had been involved in at least 40 hours of LSC professional development had an
average rating of 65 percent of total points possible, compared to 53 percent for those with fewer
than 20 hours participation.
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Figure 17

                                               
1   See pages 7 and 8 for a description of how composites were calculated.
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Comparison of LSC and Non-LSC Professional Development
It is also interesting to compare teachers’ ratings of LSC professional development to their
ratings of prior non-LSC professional development experiences.  The 1996 Teacher
Questionnaire asked teachers to rate the quality of mathematics/science related professional
development in their district.  Comparisons between LSC and non-LSC professional
development were possible only for Cohort 2, since the question about general district-provided
mathematics/science professional development was asked in 1996, which was the baseline year
for those projects.

The comparison of 1996 to 1997 ratings indicates that the extent to which teachers receive
support as they try to implement what they have learned appears to be a major difference
between the LSC and prior mathematics/science professional development.  As can be seen in
Figure 18, 45 percent of the Cohort 2 teachers gave the LSC implementation support ratings of 4
or 5 on a five-point scale, compared to 20 percent for non-LSC professional development.  In
contrast, LSC professional development was rated much lower, and at about the same level as
non-LSC professional development, in the extent to which teachers are given time to work with
other teachers and think about how to apply what they have learned to the classroom.  Across all
projects, what clearly stood out as a strength of the LSC professional development for teachers
was the support they felt as they implemented LSC reforms, while time to work with other
teachers and time to consider classroom applications continued to be somewhat lacking.
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for Cohort 2 Teachers

41

20 19 21

51
45

26 25

0

20

40

60

80

100

Adequate Professional
Development
Opportunitiies

Available

Receive Support for
Implementation

Given Time to Work
With Other Teachers

Given Time to Reflect
on How to Apply

Professional
Development

1996 Participants (Non-LSC)

1997 Participants (LSC)

Figure 18



-35-

Teachers’ Ratings of Overall Quality of LSC Professional Development
Teachers were also asked to rate the overall quality of the LSC professional development.
Across all subjects, 40 percent of the participants rated the LSC professional development very
good or excellent, 54 percent fair or good, and 6 percent poor or very poor.  (See Table 10.)

Table 10
Teacher Ratings of LSC Professional Development Programs Overall

Percent of Teachers
Poor Very Poor Fair Good Very Good Excellent

K–8 Science 1 4 18 33 30 15
K–8 Mathematics 2 8 28 33 23   7
7–12 Mathematics 1 4 21 32 33   9
All Teachers 1 5 21 33 28 12

Ratings tended to be higher for both K–8 science and 7–12 mathematics than for K–8
mathematics.  For example, as can be seen in Figure 19, only 44 percent of K–8 mathematics
teachers who had participated in at least 40 hours of LSC professional development rated it very
good or excellent, compared to 55 percent and 62 percent, respectively, of those who participated
extensively in 7–12 mathematics and K–8 science professional development.
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or Very Good by Subject and Extent of Participation
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As noted earlier, K–8 mathematics and science teachers in Cohort 1 and Cohort 2 who had
participated in at least 20 hours of LSC professional development were also asked their opinions
in interviews with project evaluators.  Evaluators’ summaries of the interview results are shown
in Figure 20.  While the categories of involvement in the LSC are defined somewhat differently
than in the teacher questionnaire, the pattern is essentially the same, with teachers who had
participated more extensively giving higher ratings to both the quality of the LSC professional
development activities and the support provided in implementing changes in the classroom.

Interviewed Teachers with Highly Positive Opinions
about LSC Professional Development
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Figure 20

When teachers described their impressions of the LSC professional development, they identified
a number of positive features of design and implementation such as:

• Actually experiencing activities from the curriculum that they were to implement;

• Having opportunities for discussions with other teachers;

• Exploring issues of classroom applications and management; and

• Having facilitators who were skilled and knowledgeable of mathematics/science
classrooms.

In addition, teachers often described workshops as “well-planned” and “organized.”  This
teacher’s comment was typical:
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The workshops are managed well, the presenters clear and well-prepared.  What we
did was sufficient to show us what we had to do in the classroom.  I enjoy the hands-
on activities, the cooperative grouping; I get to experience the lessons for myself
first hand. Instead of using a textbook and seeing things through someone else’s
eyes, I see it through my own;  I touch, feel, and observe it on my own.  It’s valuable
because I can go through the experience first and can share what I’ve learned with
the kids:  I walk in their shoes.

Evaluators’ Assessment of LSC Professional Development Activities

Evaluators were asked to rate several component areas for the overall professional development
program, including:  the design of activities, their implementation, the content of the program,
and the professional development culture.

As can be seen in Table 11, both K–8 mathematics and 7–12 mathematics projects received
extremely high ratings in each component area, ranging from 92 to 100 percent 4’s and 5’s.  The
highest rated area for K–8 science projects was the professional development culture, with 79
percent of projects receiving ratings of 4 or 5.  This is a surprising result, given that K–8 science
teachers gave high ratings to the LSC professional development and, as will be described in
Chapter Six, K–8 science projects appear to have had a greater impact on classroom instruction
than have the projects focusing on mathematics.

Table 11
Evaluator Ratings of Aspects of

LSC Professional Development Programs
Percent of Projects Rated 4 or 5

All
Projects

K–8
Science

K–8
Mathematics

7–12
Mathematics

Professional development culture 85 79 92 100
Disciplinary content 82 71 92 100
Pedagogy content 78 72 92 92
Design 76 66 100 92
Implementation 72 59 100 92

Key Strengths
LSC project evaluators were asked to assess the key strengths of the professional development
programs and to identify aspects that were in need of further attention.  Their comments provided
greater detail about features that were important to the quality of the professional development
programs.

1. LSC projects are framed around national standards, creating a common vision among
participants.

The national mathematics and science education standards have been important in providing a
broad framework for reform efforts.  Several evaluators noted the importance of participants’
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awareness  and understanding of these standards for enhancing their capacity to provide high
quality mathematics and science education in their classes.

Cohort 1 projects were in their third year of funding, and a number of evaluators of these projects
described an emerging community of learners with a common vision of mathematics and science
education.  They noted that the projects were characterized by:  (1) similar beliefs among
participants (e.g., about the importance of inquiry, what constitutes high quality professional
development); (2) communication across grade levels (and across districts in multiple-district
projects); and (3) involvement in the national reform arena.  These features, in turn, helped to
establish a strong, supportive professional development culture.

2. LSC professional development sessions are typically reflective of best practice.
Evaluators of the LSC projects consistently noted the high quality of the design and
implementation of many of the professional development sessions they observed.  A number of
features, routinely identified as strengths of the sessions, indicated that the design and
implementation of the LSC professional development were frequently reflective of current
notions of best practice.  The following features illustrate the strengths of the professional
development sessions highlighted by the LSC evaluators.

• Tightly linking professional development to exemplary instructional materials
Evaluators generally found that LSC professional development had a strong focus on disciplinary
and pedagogical content that was sound, accurate, and relevant to participants’ needs.  Many
attributed the strength in this area to the use of exemplary curriculum materials.  An evaluator of
a K–8 mathematics project reported:

A major “finding” of the PIs and demonstration teachers, this past year, has been
that teaching the actual curricula to be used in the classroom has been the most
effective way to teach the embedded mathematics teachers need.  In the past, very
good in-service presentations have been offered, but the question of transfer had
always loomed large.  At least, in the initial phases of [the project], by using the
very materials that teachers will use with students, no transfer is required.
Because these curricula are complex and demanding, preparing teachers
carefully to use them is important, highly valued by the participants and provides
sound mathematics education.

Similarly, an evaluator of a K–8 science project talked about the project’s focus on introducing
instructional materials and helping teachers learn about their new kits:

Teachers, when interviewed, consistently spoke about the relevance of the
training sessions in helping them to know what science concepts the kit covered
and how to set up the investigations.

It’s always relevant.  Lesson plans are well laid-out.  You know what to
expect in the classroom once you get there.  We adapt things as we go, on
our own, but [the project] provides a good guideline.
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*     *     *

The training is helpful.  They go lesson-by-lesson, notes and ideas on how
to do set ups, presentation of information, and in the afternoon of the
second day, you get to do ‘make and take.’  That’s when you make all the
charts and things necessary for teaching the module.

• Modeling appropriate instructional strategies
Evaluators found that projects generally used the types of instructional strategies that were
advocated for use in teachers’ classrooms.  Evaluators were particularly impressed with projects
that focused on deepening teachers’ understanding of what hands-on, inquiry-based experiences
entailed, as illustrated by the comment below:

Observers were impressed with the amount of hands-on activity built into the
professional development sessions, especially those led by teachers.  Most of the
summer sessions were structured so that teachers worked on tasks in pairs or
small groups for a good bit of the time.  Several of these sessions were very
skillfully planned and implemented.  One, in particular, a model of its kind, put
teachers through a series of activities, the main objective of which was to have
them experience and understand the difference between hands-on activity that is
inquiry-driven and hands-on activity that is structured, and between hands-on
activity that is driven by competition and one that requires cooperation to work.
Its only flaw was insufficient time for teachers to reflect on these differences.

• Making explicit connections to classroom application
Evaluators found that high-quality programs provided teachers with opportunities to explicitly
explore issues of classroom implementation.  The comment and box below describe some
strategies implemented by a couple of projects.

The implementation of the pedagogy courses goes beyond basic introduction to
the [FOSS] kits.  The instructors expect the teachers to explore the components
and design of the kit activities and to determine how the kit fits within the greater
scope and sequence of the [district] curriculum framework.  The teachers have an
opportunity to work with the kits in collaboration with other teachers and discuss
how they might be implemented both in classroom practice and within a school’s
overall science program.
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Linking Professional Development to Classroom Practice

The project has made a great effort to focus professional development on students and
classrooms, trying to connect it to real students’ work, real issues of classroom practice, and
the realities of teaching.  Two examples of professional development offerings illuminate the
Project’s effort in this area:  the demonstration lesson and the follow-up seminar.

First, the “demonstration” lessons focus most pointedly on the realities of teaching in [district]
classrooms, taking into consideration district-and school-level contexts.  Usually, a [teacher
leader] or an outside consultant teaches a lesson (from an Investigations unit or a FOSS kit)
with the students while the teacher and others observe.  The opportunity to witness a skilled,
experienced teacher implement the curriculum with one’s own students is most valued.
Teachers we interviewed said that observing specific strategies [teacher leaders] used with
their students was especially important:  “I saw the benefits of the particular questions she
posed with my students.”  After the observation, the discussion that ensues highlights other
issues, such as appropriate pacing and/or assessment.  Teachers told us they appreciated that
these sessions were grounded in “real time” and in real classrooms.

In addition, certain workshops are designed as “follow-up seminars.”  In these, teachers are
asked to reflect on the implementation of the materials they have used, and to plan for their
future use, e.g., how to more effectively incorporate the materials into their practice.  The
weight these sessions give to teachers’ personal experience with the process of implementation
is indicative of the general effort made to connect the professional development to issues
teachers face in real classrooms.  The Project has deliberately included in professional
development offerings information and activities that demonstrate the alignment of the [district
curriculum framework] to the new standards-based curricula.  The Project has created detailed
matrices showing the alignment of the [district framework] with the newly-adopted curricula.
During our interviews with teachers, we often heard teachers refer to this document, and in
many cases, they kept it readily available as a reference.

3. Time for reflection is a critical feature of effective professional development.
Providing time for teachers to consider the classroom applications of what they were learning
emerged as a critical feature in defining effective professional development sessions, as well as
professional development programs, generally.  Providing teachers with the opportunity to
reflect on what they were learning, and to share strategies and ideas with each other were
features most often praised when included in a project’s design, and most often criticized, when
absent.  These comments are illustrative of evaluators’ and teachers’ praise for reflection time:

While time [during professional development sessions] is always used to the last
minute, adequate time is given to fully develop ideas.  A key strength in terms of
design and implementation is the use of reflection with all aspects of the project.
Both the structure supporting reflection and allowing time to reflect are built into
almost every professional development activity in this project.  While some
teachers in a Summer Institute teased the project staff about “yet, another piece
to write,” many commented about the value this time to reflect held for them.

*     *     *

Feedback received from the teachers after site facilitator-led [professional
development] at the schools indicated that teachers are having some
opportunities to reflect with peers, and value those opportunities highly.  One
teacher wrote:  “The afternoon to work with the ideas and materials pertaining to
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the morning session were the most productive hours I have spent during an in-
service day in as many as I can remember.  I pulled out the guide again and
shared with my grade-level partner….It was helpful, professional, productive,
logical.  It was progress.”

4. LSC projects typically provide support as teachers implement what they have learned.
Support as teachers implement what they learned, consistently identified by teachers as a critical
feature, was targeted as a key strength by evaluators, as well.

Evaluators described numerous mechanisms for teacher support.  Comments such as the
following indicated that LSC projects were routinely designed to provide support via ongoing
professional development.

The combination of traditional workshops along with ongoing, regularly
scheduled classroom assistance from the science specialist clearly holds the
greatest potential for the success of the project.

*     *     *

[The project’s mathematics facilitators provide] school-based support by working
with individual teachers or with groups of teachers in their classrooms or in
school-based meetings.

*     *     *

Professional development sessions focus on science concepts within one of the
three major themes:  astronomy and space science (Year 1), life science (Year 2),
and physical science (Year 3).  Follow-up sessions provide teachers with
opportunities to discuss their successes and failures in implementation of science
units and activities.

A few projects focused heavily on providing a supportive context for implementing activities,
tightly linking teachers’ implementation of activities with opportunities for reflection and
feedback regarding their classroom experiences.  For example, one project scheduled workshops
at two-week intervals.  Teachers focused on several lessons in a professional development
session, tried them out in their classrooms, and returned two weeks later to share and discuss
their experiences with colleagues and workshop facilitators.  Teachers then explored the next
round of lessons and repeated the process of teaching, reconvening, and discussing the activities
in two-week cycles.

Teachers in another project used summer school and inter-session periods (i.e., the time between
year-round school sessions) to “try out” what they were learning through professional
development in an environment that was supportive of risk-taking.  Classes were smaller,
teachers were able to focus on the content, and they had the support of peer teachers with whom
they planned, tried out, and discussed activities prior to teaching them to students.
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5. LSC professional development is typically needs-based and responsive.
Evaluators frequently identified the relevance and responsiveness of the professional
development programs as a key strength in both the culture of the sessions and the quality of the
design and implementation.  Projects attended to participants’ needs in a variety of ways.  Some
projects engaged participants in the planning process, e.g., by developing a menu of training
topics based on input from teachers who would participate in the training, or by assessing
teachers’ needs in the course of planning the professional development.  This evaluator’s
description is illustrative of the close match between the professional development and
participants’ needs in many of the LSC programs.

Expectations were mutually agreed upon.  While it was obvious that the presenter
had material to share and goals to accomplish, participants also had
opportunities to share and chances to articulate and accomplish their own goals.
From the discussion of participants’ expectations, it was clear that someone had
worked prior to the session to listen to third-grade teachers and find out what
were their topics of interest and need.  There was a close match between what
they stated as their hopes and the day’s planned agenda.  This kind of correlation
does not happen without careful needs assessments before the meeting.

It was quite common for evaluators to describe ongoing attention to participant needs, as well.
The excerpts below are illustrative of how projects actively solicited participant feedback and
modified designs in response:

Teachers complete comment cards at the close of each session in which they can
make suggestions and requests for the next session.  The facilitators respond to the
requests, making adjustments in their planning when necessary.  This [was]
particularly useful during the summer workshops.  As a result, participants feel
some ownership and remain actively involved.

*     *     *

By design, project staff attempted to be responsive to participants’ concerns and
needs.  The design included a discussion session at the end of the first training
week and an evaluation survey to provide project staff with feedback.  As a result
of this feedback, a break-out session was added to the second training week, in
which [lead teachers] could participate in discussion groups focused on specific
topics or select catch-up time to review the extensive written materials that had
been distributed to them.  At the participants’ request, project staff also included
a discussion on how to present the project at their initial department meetings
which would be held during the week when teachers returned to school to prepare
for the new school year.  One participant wrote in the second week evaluation, “A
special thanks for actually listening to our needs and responding so quickly and
appropriately.”

Designs that offered a menu-approach or “multi-tiered” options were particularly noted for
effectively meeting multiple teachers’ needs.  One project, for example, was praised for its
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design that offered “ a diverse range of well-thought out, rich professional development
opportunities.”  The evaluator’s description of the program is included in the box below.

Multi-Tiered Professional Development Programs

Professional development offerings have been carefully designed and refined to address the
different levels of expertise, involvement, and preparedness of participants.  This begins with
materials-based workshops, from the most introductory to more intermediate-level
examinations of how to effectively implement the curriculum.  Later, teachers choose from
offerings which allow them to engage in more in-depth exploration of topics or curricula….In
addition, there are specific opportunities to learn content through inquiry, some with outside
expertise and some with project leadership.  Finally, sessions for individual project schools, by
grade level and by site, as well as those focused on leadership/mentorship, are offered.  In this
way the project is able to meet the needs of participants regardless of their background and
level of experience.

6. Most LSC projects encourage a collegial environment.
LSC evaluators were consistently positive about the culture of the professional development
programs.  Projects were often successful in creating a collegial environment in which teachers
and facilitators were routinely respectful of each other as professionals and teachers’
contributions were sought and valued.  Teachers were typically engaged as active participants in
the sessions, fostering a collaborative approach to their professional development.

One evaluator noted, for example, the productive sharing that occurred when teachers attended
professional development in small, grade-level groups:

This configuration provided the possibility of sharing and cooperation among
teachers from various schools.  Observations of these professional development
training sessions verify that networking among teachers is common.  Some
teachers went so far as to bring samples of resources (which included books,
bibliographies, posters, and samples of student work) which they had gathered
while teaching the kits.  They offered materials and support to each other, both
formally and informally.  Trainers were sensitive to these teacher-generated
additions to the agenda.  This resulted in formal, as well as informal idea
exchanges and swap and shops.  These components of the professional
development training enhanced the collegial spirit among teachers.

7. Most facilitators demonstrate knowledge and skill in implementing the LSC
professional development.

Facilitators played a key role in the implementation of effective professional development.
Projects recruited facilitators from a variety of sources:   some teamed project staff with
scientists, some used facilitators from outside the district, some relied on teacher leaders from
within the district.  Whatever the source or affiliation of facilitators, evaluators commented on
the importance of their expertise—in the targeted content area, in classroom instruction, or both.
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One evaluator, for example, made this comment about the project’s facilitation team comprised
of the principal investigator, co-principal investigators, project director, district science resource
staff, and two faculty members from a state university:

The subject matter and pedagogical expertise provided by [university] science
educators, combined with the organizational skills, classroom experience, and
ongoing work in curriculum development, professional development, and science
education reform, make for a powerful and effective facilitation team.  They all
receive praise for their fine work.  With their commitment to the LSC effort, they
are undeterred by barriers or setbacks.  They strategize and then proceed to
remove, go around, or jump over any roadblocks.

It was also important to have facilitators who were able to guide activities in a way that both
fostered a supportive and collaborative environment and offered high quality professional
development experiences for the participants, as illustrated in this excerpt from an LSC
evaluation report:

Facilitators circulate among the groups, ask questions of the groups who may
need a prompt, hand a transparency to one or two groups who may be nearly
finished so that they can prepare a presentation, and bring the groups back to the
whole group when most are ready for presentations.  Facilitators may steer
discussion in a particular way in response to a presentation, but usually the other
participants are quick to interject their disagreement, discuss points of conflict,
offer an alternative presentation, and acknowledge the contribution of their peers.

For teachers, it was especially important to have facilitators with classroom experience with
curriculum materials.  One evaluator made the following comment, and provided illustrative
quotes from several teachers in the project:

Teachers appreciated learning from their peers at the kit implementation
workshops.  They liked learning “insider tips” from teachers with recent
classroom experience of teaching the kit….The credibility of teachers teaching
teachers is much higher than that of outsiders coming to tell the teachers, yet
again, how they should be teaching.  As one teacher said…”I  liked it being
taught by teachers who have used it and they tell you what is really feasible and
what you might want to change.  That is really helpful.”

8. LSC projects are enhanced by systemic features that attend to the larger context.
Administrative support for teachers and the reform effort was a feature that evaluators identified
as important in both creating a positive environment within the professional development
program and contributing to the soundness of the design and implementation of the program.  In
some projects, administrative support was fairly well-established; in others, the project focused
attention on building the capacity of administrative leaders to support the efforts toward
improved mathematics and science instruction.
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A variety of other support mechanisms was described by evaluators, including school-based
support for targeted teachers; support among the teachers within the district who identify
themselves as a “community of learners…working on a joint effort”;  having a reliable system
for kit refurbishment and delivery; and having release time available for teacher leaders’
professional development activities.

Evaluators noted the contribution that a variety of systemic features made to the soundness of
some programs’ designs.  For example, in one project, the school district hired recent pre-service
graduates to teach summer school classes with guidance from project staff.  After class, these
beginning teachers discussed the content and pedagogy of their classes with each other and with
project staff.  In some cases, projects linked their LSC professional development with other
district reform efforts, focusing on areas such as literacy and technology.  Additional features of
program designs that reflected the systemic character of the projects were the integral
involvement of a variety of stakeholders in instructional materials review and selection, and
encouraging collaboration among districts (e.g., setting up mechanisms for districts to share
resources).

The following excerpts from evaluation reports are illustrative of some of the systemic efforts of
LSC projects:

The plan for the [LSC] professional development activities was based on the
clear, shared goals of the district and schools to adopt a K–12 mathematics
curriculum that the entire educational community—district personnel, school
administrators, teachers, parents, and the community—could buy into.  This need
presented an opportunity for the district to develop and elicit the informed
participation of its constituents to select mathematics curricula that were
consistent across the grades and reflected the frameworks and standards of the
NCTM and the content and practices of a reform mathematics curriculum.

*     *     *

During the kit review process, the Project infused a literacy component for each
kit.  This literature connection takes the form of a packet of non-fiction books for
children, related to the science ideas in the kit.  During interviews, teachers said
they appreciated having this direct link between science and reading incorporated
in the kits.  Also, increasingly, the Project is explicitly helping teachers to use
journals as a vehicle for:  (1) achieving student literacy and (2) as a way of
assessing the nature and extent of student understanding.  In a district that is
heavily focused on basic literacy, it is very important that the science program
develop sophisticated strategies for making the two-way linkages between science
and reading and writing.

Areas in Need of Further Attention
While teachers were typically quite positive in their assessments of the quality of the LSC
professional development programs, they occasionally complained about particular facilitators
who lacked appropriate skills; some found the pace of sessions too slow or too repetitive; and
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some felt their project was not well-balanced in content coverage.  One project, in particular,
appeared to have alienated a number of teachers by implementing their program in a way that
teachers felt was “condescending” and did not build on teachers’ experiences as knowledgeable
professionals.

Overall, specific weaknesses among the LSC projects were fairly diverse.  Areas that were
mentioned by evaluators of  several different projects are described in the sections below.

1. Some projects need to keep more of a focus on key mathematics and science concepts.
The LSC projects are designed around the use of exemplary mathematics and science curricula,
many of which are kit-based.  Some evaluators noted a tendency for projects to focus so much on
individual activities or the procedural aspects of the units, that the conceptual focus (i.e., the key
mathematics and science concepts we want students to learn) was lost.

Several evaluators saw a need to relate the content of professional development sessions to the
“big ideas” of mathematics and science.

The content of the professional development sessions was worthwhile and
appropriate for the purposes of the session and backgrounds of participants….An
area that might be addressed in future professional development activities is the
explicit linking of the content of each individual session to the overall content of
the professional development:  the big ideas of algebraic thinking.

*     *     *

According to the professional development observations, there was some question
about whether or not the “big ideas” about science were evident during
the…workshops.  The primary focus of these sessions is, by design, on the
procedural aspects of teaching the kits.  That is, it is most important that teachers
be able to leave the workshop with the “nuts and bolts” knowledge needed to
implement the kits in their own classrooms.  This, by and large, seems to have
happened.  However, it also seems that teachers need more than a “worms-eye”
view of the kits.  They need some sense of the larger vision of inquiry, or the
science content that underlies the kits, and possible assessment strategies for the
outcomes of the kit.

Evaluators frequently identified the need to deepen teachers’ knowledge of content.  However,
underlying the comments of some evaluators was the belief that teachers’ needs for enhanced
content knowledge went beyond what the LSC professional development was able to address.
For example:

It is unfortunate that the time for content development is limited, as teachers need
to be versed in content beyond what they are expected to teach and there is little
time to do so.  Approximately, 25 percent of the teachers who taught [the
curriculum] in 1996–97 reported not having a degree or concentration in
mathematics or mathematics education.  This appears to be the case as well with
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the group who will teach [the curriculum] in 1997–98.  Co-directors need to work
on a means to identify participants whose content background may be weak and
arrange a means of content support with teacher leaders in the school.

2. Some projects provided insufficient time for teachers to reflect, discuss, and share ideas
with one another.

Lack of time for discussion, application, and sharing of ideas was the aspect of professional
development sessions most often mentioned by evaluators as needing further attention.  Often the
source of the problem was an attempt to do too much in the time available.  The comments
below are typical of evaluators’ observations about the professional development they observed:

If something is lacking, it is, at this point, sufficient time for quiet reflection.
Professional development has been ‘jam packed’ with knowledge of mathematics
and of leaning theory, pedagogical modeling, and numerous ‘tips’ for smooth
functioning classrooms.  There has not yet been much time available to be
devoted to thinking quietly, reflecting, on paper or otherwise, on practice.

*     *     *

Many sessions are designed to cover too much material within the allotted time
frame.  Facilitators of module-specific sessions often try to describe an entire
module, lesson-by-lesson.  Evaluating such a session, one participant urged
presenters to “slow down, too much information, too fast.  I realize we needed to
cram a lot into a short time, [but it] seems a lot to comprehend.”  Because of such
extensive coverage, time runs short and activities tend to be rushed and overly
directive.  Participants have no time to think about task objectives or to consider
the potential impact of the task on student learning.  The result, according to one
participant, is that “teachers do not understand the relationship between
activities...and the underlying concepts.”

In addition to needing more time within the professional development programs, themselves,
time to share ideas within the school setting was also identified as a key need, as noted by this
evaluator:

In interviews, teachers were more explicit about the kinds of ongoing support they
felt they needed to improve science instruction.  Teachers wanted their workshop
facilitators to visit their classrooms to validate their efforts, and to see how they
were doing with the new curriculum and instruction.  They also wanted their
peers in the school, or in other schools, to visit their classrooms, and to go
visiting themselves to other classrooms.  They asked for mechanisms to create the
same kind of opportunities in their schools to share ideas and talk about science
with their colleagues that they enjoyed in the workshops.
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3. Some projects needed to enhance the “systemic-ness” of project design and
implementation.

Evaluators of a few projects described areas in need of a “big-picture” perspective, including the
need for long-term, strategic planning for professional development in the district, the
importance of maintaining a common vision amidst decentralization and staff turnover within the
district, and the need to strive toward a common focus among the multiple reform efforts that
tend to occur in districts over time.

Student assessment was one area singled out as needing additional attention.  One evaluator, for
example, described the pressure that teachers felt in a district that used standardized testing to
assess the schools’ (and teachers’) success, and made this observation about teachers’ needs for
assistance in “negotiating assessment issues” and their need for more appropriate assessment
strategies than those modeled in standardized texts.

The challenge facing teachers around assessment is twofold.  One challenge is to
make sure that they use and supplement [the math curriculum] in such a way that
they feel confident that their students are mastering basic mathematical skills.
The other challenge is to help teachers have a repertoire of classroom assessment
procedures so that they know how well their students are doing with the new
curricula.  Most teachers currently report using some combination of traditional
assessments with new methods encouraged by [the curriculum]….All teachers felt
they could use more guidance and/or training [in the area of assessment].

Evaluators’ Overall Program Ratings

As a culminating task in their analysis, evaluators were asked to place each project on a five-
level continuum describing the quality of the professional development program.

As can be seen in Table 12, none of the 46 projects was rated at Level 1 (Predominance of
Ineffective Professional Development), and only 1 project (2 percent) was considered to be at the
Level 2, “Exploring” stage.  Nine projects (20 percent) were rated at Level 3 (Transitioning to
Quality Professional Development).  Twenty-six projects (57 percent) were rated at Level 4
(Emerging Infrastructure of Well-Designed Professional Development), indicating that their
professional development plan and activities incorporated many features reflective of current
standards-based approaches, that the professional development activities were well-implemented,
and that in the evaluator’s judgment they will likely enhance participants’ capacity to provide
high quality mathematics/science instruction to their students.  The final 10 projects (22 percent)
were rated at Level 5, indicating consistently excellent quality.
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Table 12
Continuum Ratings for Quality of LSC Professional Development2

Percent of Projects*
All

Projects
K–8

Science
K–8

Mathematics
7–12

Mathematics

Level 1:
   Predominance of Ineffective Professional Development 0 0 0 0

Level 2:  
   Exploring Quality Professional Development 2 3  0 0

Level 3:  
   Transitioning to Quality Professional Development 20 28 8 0

Level 4:  
   Emerging Infrastructure of Well-Designed Professional Development 57 48 67 75

Level 5:  
   Predominance of Well-Designed Professional Development 22 21 25 25

Mean Continuum Rating Level 4.0 3.9 4.2 4.3
*  Projects that address two subject areas are included in each subject, but counted only once in the total of all projects.

Summary

❏ Both participating teachers and project evaluators indicated that LSC projects are providing
fairly high-quality professional development.  Forty percent of participating teachers rated
the LSC professional development excellent or very good, with those that had participated
for more hours more likely to rate it highly.

❏ Teachers were most likely to give the LSC professional development high marks for
providing a wealth of opportunities for mathematics/science related professional
development and for providing support as they implement what they have learned.  In each of
those areas, teachers rated LSC professional development much higher than professional
development prior to the LSC.  In contrast, there were only small differences between the
LSC and “prior” professional development in the extent to which teachers were given time to
work with other teachers, or to reflect on how to apply what  they have learned to the
classroom.

❏ As was the case in previous years of the core evaluation, evaluators noted a number of key
strengths of LSC professional development:

� Professional development facilitators are generally highly skilled;

� The projects have typically been successful in creating a collegial and supportive
environment;

                                               
2   A number of  projects reported observing professional development sessions in addition to those rated for the core evaluation;  these additional
observations were considered by evaluators when making overall ratings of the project’s professional development system.
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� Linking professional development to exemplary instructional materials has proven to be
an effective way to simultaneously model inquiry-based strategies and address teacher
content needs;

� Many of the projects have been able to be responsive to participants’ emerging needs;
and

� Attention to systemic issues and the broad framework of national standards in
mathematics and science has enhanced the quality of the LSC professional development
programs.

❏ Providing time for teachers to consider the applications of what they are learning and to share
with one another was one of the key aspects distinguishing effective from ineffective LSC
professional development.  Some evaluators cited attention to providing these opportunities
as a key strength of the professional development programs; at the same time, lack of time
for reflection was the aspect of professional development sessions most often mentioned as
needing further attention.

❏ While links to curriculum materials were clearly beneficial in numerous ways, evaluators
cautioned that in focusing on the use of kits, projects risk losing the emphasis on key
mathematics and science concepts, pointing out the need to keep the “big picture” in mind.


