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A needs analysis conducted as part of the foundation-based education (FBE)
innovation on the island territory of Sint Maarten indicated the need for additional
training of early primary teachers (PK–2) in mathematics and science education.
Seven in-service workshops, designed around the Joyce-Showers’ Training Model,
were implemented over the course of an academic year. Participants included
teachers from all five school types: Adventist, Catholic, Methodist, Christian
non-denominational, and public schools. Pre- and post-measures were collected
via tests given the teachers. Results showed that teachers demonstrated real gains
in all domains that were tested: mathematics content, science content, mathematics
and science methods, and FBE methods. Additionally, the number of teachers
reaching the minimum competency score increased dramatically. While differences
in scores existed by school type on the diagnostic assessment, these differences were
smaller on the post-treatment assessment measure. The study results show the use of
the Joyce-Showers’ Training Model for teacher development can work in a specific
Caribbean context. Results also support the idea that systemic innovation is pos-
sible in Sint Maarten with careful planning and appropriately designed support.

Since the late 1990s educational reform and innovation at the
primary school level has been vigorously advanced on the five
islands of the Netherlands Antilles: Sint Maarten, Curaçao, Bonaire,
Saba, and Sint Eustatius (Stone & Delfina, 2006). The primary
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innovation at the heart of this reform, Foundation-Based Education
(FBE), is a deliberate effort to create child-centered schools that
maximize the potential of all students. The determination of edu-
cational leaders in the Netherlands Antilles to change their schools
from replicas of Dutch is demonstrated by their movement of this
reform beyond educational policy to established law (Bureau Proces
Onderwijs [BPO], 2005; Stone & Delfina, 2006).

As is true for other entities within the Dutch Kingdom, all
schools on Sint Maarten—both public and private—are funded
by the government. In addition to the public schools, four Chris-
tian organizations operate schools on the island of Sint Maarten:
the Catholic Church, the Methodist Church, the Seventh-day
Adventist Church, and one non-denominational Protestant group.
Each of these four groups of schools is governed by its own school
board and is operated independently within the legal constraints of
the laws of the Netherlands Antilles. As FBE is situated in the laws
of the nation, its implementation has had a direct impact on the
Christian schools of these islands, not just the public schools. Thus
all schools were expected to implement the FBE Curriculum
Framework (BPO, 2005).

Bumps in the Implementation Road

As Stone and Delfina (2006) anticipated, the implementation of
FBE in the Netherlands Antilles has not been ‘‘without problems
and challenges’’ (p. 341). The implementation of FBE on the
island of Sint Maarten is actually a study of the simultaneous
implementation of multiple innovations. FBE is an umbrella
innovation that subsumes underneath its mantle any number of
individual innovations (BPO, 2005; Stone & Delfina, 2006).
Thus, for any teachers who had never used cooperative learning,
cooperative learning became one of the innovations associated
with FBE. The same was true for authentic assessment, process-
based instruction, multiple intelligence theory, differentiated
instruction, and other components of FBE. While initial training
in each of these innovations were provided to cycle 1 (grades
PK–2) teachers and on-going in-service training continued
during the early years of implementing FBE, many cycle 1 tea-
chers expressed feeling overwhelmed by the enormity of the
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change expected of them (personal communication with Sint
Maarten educators).

One of the challenges that arose during implementation of
FBE on Sint Maarten was discovered during the completion of a
‘‘baseline study’’ by the Department of Educational Research,
Policy and Innovation (DERPI). This study was conducted after
the first group of students to start FBE as 4-year-olds had
completed the 4 years of cycle 1 (Sargeant, 2007).

This cohort of students completed cycle 1 at the end of the
2006–2007 school year. The results of the baseline study indicated
four possible areas of need for additional teacher training: 1)
methods for teaching mathematics and science, 2) reinforcement
of FBE principles—particularly multiage practices, 3) science
content knowledge development, and 4) mathematics content
knowledge development (Sargeant, 2007).

After reviewing the baseline study findings, DERPI personnel
requested a formal, independent needs assessment from Sargeant
Training International of Cleburne, Texas, to determine what, if
any, additional training was needed in mathematics and science
for cycle 1 teachers. The needs assessment confirmed strong needs
for additional teacher professional development in methods for
teaching mathematics and science, understanding of FBE=multiage
teaching principles, and science content knowledge. A relative
strength in mathematics content knowledge was noted, although
more than 40% of the teachers who completed the needs assess-
ment examination did not achieve the pre-determined minimum
competency score in mathematics.

As a result of the needs assessment, DERPI contracted with
Sargeant Training International to provide workshops in science
and mathematics education for cycle 1 teachers on Sint Maarten.
Because the diagnostic assessment scores were fairly low, the goal
set by DERPI for the workshops was to move at least 60% of
teachers to a level of competency. Competency was defined as a
score of at least 60% on the post-treatment assessment. The terms
of reference for the training cited the following mandate for each
area. In science, the trainers were to:

1. Foster teachers’ reflection on the importance of science learning
experiences for cycle 1 students;

2. Instruct teachers in multiage science education strategies;
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3. Model how to engage learners as active participants in
experiments;

4. Focus on five key competencies: research, problem solving,
exploration, orientation, and integration;

5. Show teachers how to make use of nature study; and
6. Provide a listing of basic materials for teaching science.

The first two goals for the mathematics context were similar to
those for science: 1) foster teachers’ reflection on the importance of
mathematics for all cycle 1 students, and 2) instruct teachers in
multiage strategies for mathematics education. Additionally,
trainers were to 3) emphasize numbers and numeration, operations
of whole numbers, rational numbers, measurement, and geometry
as key concepts in mathematics. Teachers were to be 4) instructed
in how to use four specific mathematics strategies adopted for the
FBE initiative: shared math, guided math, math centers, and
projects. Trainers were expected to 5) actively engage the teachers
during workshop presentations and to 6) encourage teachers to use
mathematical games in their teaching repertoire.

Purpose of the Study

The purpose of this study was to determine if the mathematics and
science teaching re-training provided to cycle 1 teachers was effec-
tive. For the purposes of this study, the effectiveness of the training
was defined as the ability to increase teachers’ content knowledge
as measured by scores on the pre-=post-examination completed by
each cycle 1 teacher. These examinations tested teacher knowl-
edge in four areas: 1) mathematics and science teaching methods,
2) FBE principles, 3) mathematics content knowledge, and 4)
science content knowledge.

Research Questions

The study was guided by two research questions, with the first
question having sub-questions. The first addressed the issue of
whether or not the re-training initiative achieved the primary goal
set by the client, DERPI. That mandate was to improve teacher
understanding of teaching mathematics and science in the context
of FBE. Questions 1C and 1D were included to determine if it was

Sint Maarten 175



possible to raise the mathematics and science content knowledge
scores of the participating teachers by using engaging mathematics
and science content during the training process. The second
research question asked if the number of teachers demonstrating
minimum competency increased after the re-training initiative.
Minimum competency was set at a score of 60% on the post-
treatment assessment (reviewed in the Instrumentation section).
The questions are expressed as:

1. Was the re-training of cycle 1 teachers in mathematics and
science teaching methods effective in raising teachers’ knowl-
edge in the following areas:
. Mathematics and science teaching methods?
. FBE principles?
. Mathematics content?
. Science content?

2. Did the number of teachers who scored at or above the minimum
competency level, as set by DERPI, increase after the completion
of the re-training of cycle 1 teachers in mathematics and science
teaching?

3. What differences, if any, existed between school types at
diagnostic assessment and post-treatment assessment?

Related Literature

Foundation-Based Education (FBE)

FBE represents a basic philosophical shift in perspectives on
primary school education (Stone & Delfina, 2006). Based on a
broad philosophical and research base, FBE seeks to place the
child at the center of schooling. FBE asserts that remediation and
retention are unnecessary. Rather all children can learn if given
appropriate instruction, experiences, and an adequate amount of
time. The implementation of FBE is built on several research-
based practices that are in alignment with this core philosophy.
However, FBE implementation can vary from one island to the
next based on the local educational leaders and the training
provided to the teachers as long as the curriculum framework is
followed (BPO, 2005).
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One core principle of FBE is providing instruction in the
native language. While Sint Maarten is a part of the Dutch
Kingdom, most citizens speak English as their native language.
With the implementation of FBE in Sint Maarten, Sint Eustatius,
and Saba, the official language of instruction is now English (Stone
& Delfina, 2006). Local leaders have allowed for the existence of a
few Dutch-language classrooms or schools to accommodate native
Dutch speakers and families who want their children to learn in a
Dutch-immersion environment. The Dutch-language classrooms
are all located in Christian schools on the island.

In FBE the curriculum is organized into eight broad areas and
teachers are encouraged to use student-focused themes to organize
their instruction and integrate concepts from different subjects such
as language and mathematics and science (BPO, 2005; FBE
Curriculum Workgroup, 2005). Use of flexible grouping practices
such as small groups, whole class, pairs, and individuals is also a
hallmark of FBE. Teachers are expected to tailor their use of
groups according to the type and purpose of classroom activity
(Stone & Delfina, 2006).

Flexibility is also central to the child’s advancement through
each cycle of the primary school. There are no rigid grade-level
classifications, and the curriculum itself is organized broadly across
age-level bands. Multiage educational practices are used to foster
inclusion of all students in class presentation and activities (Stone,
2004; Stone & Delfina, 2006). Teachers differentiate instruction for
their students based on models such as multiple intelligence theory
(Gardner, 1983), developmental levels, prior knowledge (Piaget &
Inhelder, 1969), or personal interests.

Use of cooperative learning, reading and writing workshops,
authentic assessment, process-based instruction (Piaget & Inhelder,
1969), and manipulative-based instruction are also key compo-
nents of FBE implementation on the island of Sint Maarten (Stone
& Delfina, 2006).

Effective Professional Development

As members of a professional community, PK–12 teachers are
expected to engage in a process of lifelong learning and continual
development. This concept of lifelong learning is so engrained in
the profession globally that requirements are often written into
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local teacher contracts and conditions are set by states for renewal
of teaching certificates and licenses. Two primary decisions must
be made when designing professional development for PK–12
teachers. The first relates to the ‘‘what’’ question of professional
development. The content of the professional development
sessions should be determined in a thoughtful, and when possible,
an inclusive manner. The second key decision in designing
professional development is the actual structure of the teachers’
learning experiences ( Joyce & Showers, 2002).

Content of Professional Development

While some may still argue that anyone with adequate under-
standing of a subject area is capable of teaching that subject,
research provides evidence that it is the combination of content
and pedagogical knowledge actually results in better classroom
instruction and therefore, increased student achievement.
Researchers at the University of Michigan (Ann Arbor, MI) and
Harvard (Cambridge, MA) are leading research on the idea that
the content knowledge teachers need in order to teach is quite
different from that needed by someone just planning to use the
content. Working in the field of mathematics education Heather
Hill and Deborah Ball (2009) have identified different domains of
content knowledge in mathematics, ranging from mathematical
content knowledge (being able to solve the problems) to pedagogi-
cal content knowledge (knowing how to use the mathematics
curriculum). Between these two poles, Hill and Ball have identified
blended and nuanced forms of content knowledge. They label this
complex cluster of teacher-specific knowledge Mathematical
Knowledge for Teaching (MKT) (Hill & Ball, 2009).

An understanding of common mathematical content knowl-
edge is inadequate to help teachers deal with the complexities they
face in trying to help children master mathematical concepts and
processes. Hill and Ball (2009) have also identified specialized
content knowledge that is necessary for successful teaching. This
knowledge includes abilities such as being able to model concepts
in multiple ways or provide understandable mathematical explana-
tions. Even these two types of subject matter knowledge (common
and specialized) are not enough for the classroom teacher however.
Blended forms of content knowledge—integration of mathematical
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content and pedagogical content—are also critical to teacher
success in teaching (Hill & Ball, 2009).

Ball’s research team at the University of Michigan developed
measures for MKT. Teachers who score higher on these measures
of MKT have students who tend to gain more mathematical knowl-
edge over the course of the school year (Hill, Ball, Blunk, et al.,
2007). These teachers tend to demonstrate higher levels of math-
ematical quality in their teaching (Hill, Ball, Blunk, et al., 2008).
Mathematical quality in teaching can be described as providing
accurate mathematical explanations, use of conceptual representa-
tions, inclusion of mathematical discourse, and seeking meaning in
the learning process (Hill, Ball, Blunk, et al., 2007; Hill, Blunk,
Charalambous, et al., 2008). A synthesis of research on mathemat-
ics education indicates that while quality education is important in
all levels of mathematics education, it is particularly important at
the elementary school level where mathematics is a general
requirement for all students (Adler, Ball, Krainer, et al., 2005).

Thus it seems an imperative to develop MKT in all teachers
who delivery mathematical instruction. However, the MKT knowl-
edge base is quite complex, and can be challenging to develop in
teachers who lack certain habits of mind. However, research shows
that focused professional development sessions can be effective at
developing MKT in teachers (Hill & Ball, 2009). Thus research in
mathematics education documents that the content knowledge
needed for teaching mathematics is more complex that the
mathematical knowledge needed to work in a field, such as basic
science. Research also shows it is possible to help teachers develop
content knowledge for teaching through the use of focused, well
designed professional development.

Structure of Professional Development

The efficacy of traditional in-service training has long been suspect
(Joyce, 1991=1992; Joyce & Showers, 1980; 2002). The typical
teacher in-service session has been a one-time event or a series
of unrelated topics that feature a presenter who functions as a
visiting expert. This visiting expert dispenses wisdom, often
through the use of lecture and visual aids, relying on traditional,
teacher-centered methods of instruction. However, these methods
are not typically successful. As Robert Mager stated in 1968, ‘‘If
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telling were teaching, we’d all be so smart we could hardly stand
it’’ (p. 7). Thus, attempts to help teachers grow professional through
the use of traditional in-service sessions have a long record of fail-
ure (Joyce & Showers, 1980; 2002).

Beginning in the 1970s, Bruce Joyce and Beverly Showers
began formalizing a structure for delivering professional develop-
ment that would actually foster professional learning and help
reshape teachers’ classroom practices and implement innovations
(Joyce & Showers, 1980). These efforts resulted in the Joyce-Showers
Training Model, a research verified approach to helping teachers
learn new ways of practice (Joyce & Showers, 2002). This model
has been shown effective in both public (Joyce & Showers, 2002;
Lick & Murphy, 2007) and Christian schools in the United States
(Henriquez-Roark, 1995).

The Joyce-Showers Training Model consists of five compo-
nents that function together as a system (Figure 1). The maximum
training benefit is achieved by the use of all five components.
The components of the model include: 1) an exploration of the
theoretical bases for the innovation; 2) modeling of the innovation
by the presenter; 3) practice of the innovation by the workshop

FIGURE 1 Dimensions of the Joyce-Showers’ Training Model.
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participants; 4) sharing of feedback relative to performance during
the practice sessions; and 5) provision of workplace support
structures, such as peer coaching (Joyce & Showers, 2002). The
exploration of the theory underlying an innovation can involve
the use of lectures, readings, discussions, and similar activities that
focus on the attributes of the innovation and its research base. This
portion of professional development targets the acquisition of
declarative knowledge related to the innovation. Outcomes from
this level of training will enable an educator to speak intelligently
about an innovation.

While modeling of the innovation can include the observation
of live or videotaped lessons, the most powerful experience for
teachers is active engagement in a demonstration lesson that
models the innovation. This component starts teachers in the pro-
cess of learning the procedural knowledge related to the inno-
vation—the skill to actually implement the innovation. Outcomes
from this level of training will enable an educator to be able to
recognize an innovation when they observe it in practice.

When the components of practice of the innovation and
feedback from the presenter are paired in the professional develop-
ment structure, teachers are able to move from only being able to
talk about or recognize an innovation to being able to practice the
innovation. The outcomes for these components help teachers
begin to be able to practice models for implementing the inno-
vation and to refine their understanding of nuances of the
innovation through feedback and additional practice.

The greatest challenge facing providers of professional develop-
ment is that of fostering transfer of training from the workshops to
the work place. Joyce and Showers (2002) solve this problem by hav-
ing principals organize their teachers to provide one another with
peer coaching. The process of peer coaching enables the teachers
themselves to engage in an on-going process of practice-and-feed-
back after they return to their classrooms. Professional developers
who use the Joyce-Showers Model have been able to document
transfer of training to the classroom for up to 95% of participants
(Bush, 1984; Bellanca, 1995; Joyce & Showers, 2002). One structure
to help support this peer coaching process is the teacher study group
(Murphy, 1991; Henriquez-Roark, 1995; Lick & Murphy, 2007).
In some cases, professional development is designed in such a
way to allow the professional developer to observe teachers in their
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classrooms and provide expert feedback to help shape their
implementation. Outcomes from the use of workplace support, such
as peer or expert coaching, enable teachers to transfer their training
from the workshop to the classroom (Joyce & Showers, 2002).

The Joyce-Showers Training Model can be represented as a
nested set of concentric circles that illustrate teacher growth from
the inside out (Figure 1). Professional development begins in the
central circle with either participation in a demonstration of the
innovation or an exploration of the theory behind it. Teacher
knowledge then grows as the professional developer expands the
workshop structure to have the participants practice the use of
the innovation and receive both specific and general feedback
about their performance. This aspect of the workshop design works
best with multiple cycles through the practice-feedback loop. The
outer circle represents the support structures in the teachers’
schools and can include both peer and expert coaching.

Method

This study utilized an eclectic program evaluation design that
utilized aspects of case study and objectives-oriented approaches
(Stufflebeam & Shinkfield, 2007). No control or comparison groups
were included in the design as all members of the population were
required to attend the training. Thus no possible comparable group
existed, as it would have been both unethical and illegal to deny
access to the training to any of the cycle 1 teachers on Sint
Maarten. Diagnostic data were collected as part of the needs asses-
sment study. Post-treatment data were collected after the teachers
experienced the treatment via a parallel instrument that mirrored
the pre-test in terms of content and items specific to the training
as dictated by DERPI and STI. The treatment consisted of a series
of 6 half-day workshops on mathematics education and 6 half-day
workshops on science education. While the government mandated
all cycle 1 teachers to participate in both the diagnostic and post-
treatment assessments, in reality not all were available or able to
complete both assessments. Descriptive data is presented for all
78 teachers who completed the post-treatment assessment. Com-
parative results are based on the 65 teachers who had attended
the training workshops and completed both the diagnostic and
post-treatment assessments.
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Instrumentation

The diagnostic and post-treatment assessments used in this study
were developed by the researchers. The diagnostic assessment
was composed of 60 questions. Its purpose was to diagnose areas
of relative strength and weakness in the four areas identified by
DERPI’s 2007 baseline study: mathematics=science teaching
methods, FBE principles=multiage teaching methods, mathematics
content knowledge, and science content knowledge. Content
validity for the diagnostic assessment was established through a
domain-to-item matrix where each item on the test measured a
particular variable. The number of items within each domain was:

. Mathematics=science teaching methods: 8 questions;

. FBE principles=multiage teaching methods: 12 questions;

. Mathematics content: 20 questions; and

. Science content: 20 questions.

The mathematics and science content portions of the diagnos-
tic assessment were set at the high school level. This was done
because several teachers on Sint Maarten had not completed a
bachelor’s degree. Thus the questions as constructed on the
diagnostic assessment did not include any area covered in college
level mathematics or science courses. This ensured the test was
appropriate and fair for current FBE teachers in cycle 1 on Sint
Maarten. In addition to the four domains described above, seven
demographic items were placed on the diagnostic instrument to
gather information about the teachers. Finally, one open-ended
question asked teachers to talk about the challenges they faced in
implementing FBE-compliant science and mathematics instruction
in their classrooms.

The diagnostic items were piloted in the United Stated using
a comparable group of teachers who were currently teaching in
multiage classrooms and who had received the appropriate training
in the multiage=multigrade approach to teaching students. The only
major difference in the pilot group and the Sint Maarten group was
that all teachers from the United States held a bachelor’s degree, as
that is the minimum requirement for K–12 teachers in the United
States. This means that most of those teachers would probably have
had at least one additional math course beyond the high school
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level. Based on the pilot test data, the reliability coefficients of the
domains within the instrument were: 1) mathematics=science
teaching methods—0.89, 2) FBE principles=multiage teaching
methods—0.79, 3) mathematics content knowledge—0.92, and 4)
science content knowledge—0.92. The diagnostic assessment
instrument was calculated to be 0.89, using theAlpha scalability test.
The mean score for teachers who formed part of the pilot study was
44 out of 60 (73%) with a range of scores from 40 to 56.

Using the results of the pilot test to norm the diagnostic assess-
ment, the researchers, in consultation with DERPI personnel, set
the mastery cut-off score at 60%. This allowed for differences
between the United States and Sint Maarten in educational levels
required for entry into the teaching profession and the number
of mathematics courses taken by teachers. As with the pilot study,
the Cronbach alpha reliability coefficient for the diagnostic assess-
ment administered in St. Maarten was 0.89.

The post-treatment assessment was constructed in a similar
manner and organized around the same four domains: 1)
mathematics=science teaching methods, 2) FBE principles=
multiage teaching methods, 3) mathematics content knowledge,
and 4) science content knowledge. The post-treatment assessment
consisted of 48 items. The difference in number of items on the
two assessments was due to the fact that the diagnostic instrument
included more than one item for a particular content objective.
However, for the post-treatment assessment, it was not deemed
necessary to include more than one item per objective. In
addition to the 48 content items, the post-treatment assessment
included the same seven demographic questions from the diag-
nostic assessment and the single open-ended question about chal-
lenges faced in implementing FBE mathematics and science
instruction. The purpose of the post-treatment assessment was
to reveal areas of growth for teachers who had completed the
faculty training provided by STI. As with the diagnostic assess-
ment, content validity was established through a domain-to-item
matrix where each item on the test measured a particular variable
(Sargeant, 2008). The number of items within each domain was
as follows:

. Mathematics=science teaching methods: 16 questions;

. FBE principles=multiage teaching methods: 10 questions;
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. Mathematics content: 11 questions; and

. Science content: 11 questions.

The reliability coefficients of the domains within the post–
assessment instrument were: 1) mathematics=science teaching
methods—0.90; 2) FBE principles=multiage teaching methods—
0.75; 3) mathematics content knowledge—0.94; and 4) science
content knowledge—0.91. Reliability estimates across the pilot
study, diagnostic, and post-treatment assessment remained stable,
with a Cronbach alpha of 0.89. This indicated that for each
group the test was internally consistent and measured closely
related constructs within each scale. The reliability estimate
combined with the domain-to-item matrix documenting content
validity of the test, provides support for the validity of the
study’s findings.

Procedures and Analysis

Both the diagnostic and post-treatment instruments were adminis-
tered to the teachers by personnel fromDERPI. This was done after
the school day was finished and organized so that all teachers from a
specific school board (Methodist, for example) would meet in a cen-
tral location. The teachers were given 2 hours to complete the diag-
nostic assessment. Once they had finished answering all questions
they left their examination with the DERPI officer conducting their
exam. The DERPI officers then compiled the answer sheets from all
teachers and sent them to the researchers via delivery service.

The answer sheets were graded by the training consultants
and scores computed for each section of the examination. A total
score was also recorded for each teacher. The data for each teacher
were entered into SPSS 15 for treatment and analysis. Descriptive
statistics (means, frequencies, for example) were used to show what
fraction of teachers from each school board reached the predeter-
mined competency cut-off score of 60%.

As this study collected data from the entire population of cycle
1 teachers on Sint Maarten rather than a sample, inferential statisti-
cal procedures were not applicable for documenting differences
between scores or groups. Any identified differences were actual
differences. The task of interpreting results relies on the practical
import of the differences that were documented.
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Delimitation

This study focused on teacher growth in mathematical and science
content knowledge and a corresponding growth in understanding
of effective teaching methods for multiage mathematics and
science education. In this study we did not look at transfer of train-
ing from the workshops to the workplace. That research question
was reserved for another study.

Results

Treatment: Workshop Design

The series of seven workshops presented by STI for cycle 1 tea-
chers in Sint Maarten followed the key principles in the Joyce-
Showers Training Model as described previously (Joyce, 1991=
1992; Joyce & Showers, 1980; 2002). Each half-day session typi-
cally included some time devoted to the explanation and explo-
ration of the theoretical basis of the pedagogical practices being
presented. Similarly, for mathematics and science content, the the-
oretic basis and core ideas for each concept were presented and
discussed.

In addition to the exploration of theoretical foundations for
the workshop topics, the presenters actively modeled the methods
they wanted the teachers to learn to use after completing the work-
shops. This was done by engaging the teachers in these methods as
learners themselves. Thus the teachers explored their understand-
ing of different science and mathematics content by participating
in FBE practices. Thus, while strengthening their science or math-
ematics content knowledge, the teachers were also learning what it
was like to participate in the innovative instructional practices at
the heart of FBE. However, as all cycle 1 teachers had received
formal training in FBE practices at an earlier date, the authors were
asked to limit our training in FBE to experiences in an FBE-style
environment.

As teachers developed their experiential understanding of the
new instructional methods being presented in the workshops,
specific steps were taken by the presenters to enable transfer of
the training from the workshop location to the classrooms. An
initial step in this process was the in-workshop discussion of
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appropriate=inappropriate uses for the different techniques being
learned. This was done to help promote contextual knowledge,
that is, an understanding of what teaching methods are best suited
for different contexts (Marzano, Pickering, Arredondo, et al.,
1997). In addition, one requirement of the workshops as they
unfolded was that teachers engage in collaborative planning and
presentation of sample lessons for their peers at the workshops.
This process allowed participants to learn from the performance
of their colleagues and to see how others implemented the training
concepts and processes. More importantly, the teaching of sample
lessons by participants gave presenters the opportunity to provide
teachers with direct feedback on their performance, and thus help
them shape their understanding of the teaching processes they
were learning. The presenters also conducted formal observations
of selected teachers in order to determine general patterns of feed-
back that would be beneficial to the group of teachers as a whole.
The purpose of the feedback provided to the teachers was to help
them refine their use of the instructional methods being presented
in the workshops.

To provide on-going support in the classroom, Sargeant
Training International provided specific training in lesson obser-
vation and mentoring to three DERPI personnel, the site-based
coordinators (SBCs). The SBCs were tasked by DERPI with provid-
ing feedback to all cycle 1 teachers at least twice per year. The need
to provide appropriate, focused feedback for teachers led to the
development of an observation form by Sargeant Training
International during the time frame of this study.

Description of Participants

A total of 78 cycle 1 teachers completed the post-treatment
assessment. Almost all (n¼ 77, 99%) of these teachers were female.
The largest single group (n¼ 30, 38%) was from the public schools
although the combined number of teachers from all Christian
schools accounted for 62% of the sampled teachers (Table 1).
The largest single group of the teachers (n¼ 25, 33%) obtained
their teaching certificate or diploma from Sint Maarten; almost
as many (n¼ 23, 30%) completed their teacher training in the
English-speaking Caribbean. Just under half of teachers (n¼ 33,
42%) held a bachelor’s degree. Approximately one-third (n¼ 28,
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36%) of teachers had more than 20 years of experience in teaching,
while a similar number (n¼ 26, 33%) of teachers had been teaching
on Sint Maarten for 5 years or less.

Increasing Teachers’ Knowledge Levels

The first purpose of this study was to determine if the re-training of
cycle 1 teachers in mathematics and science teaching methods was

TABLE 1 Demographic Information of Teachers Taking
Post-Treatment Assessment (N¼ 78)

Variables N %

School Type
Adventist 4 5
Catholic 17 22
Methodist 17 22
Hillside Christian 10 13
Public 30 38

Location Where Degree Obtained
Aruba 3 4
Curacao 2 3
Netherlands 4 5
Sint Maarten 25 33
Suriname 12 16
English-speaking Caribbean 23 30
United States 7 9

Highest Degree Obtained
Certificate=Diploma 43 55
Bachelor 33 42
Masters=Doctorate 2 3

Total Teaching Experience (yrs)
�5 15 19
6–10 13 17
11–15 9 11
16–20 13 17
>20 28 36

Teaching on Sint Maarten (yrs)
�5 26 33
6–10 19 25
11–15 8 10
16–20 8 10
>20 17 22

188 M. A. Sargeant et al.



effective in raising teachers’ knowledge in the four areas specified
by the terms of reference: mathematics and science teaching
methods, FBE principles, mathematics content knowledge, and
science content knowledge. To achieve this, the authors compared
the results of the diagnostic and post-treatment assessments,
disaggregated by domain.

Table 2 gives a detailed picture of the scores by domain and
the overall scores for the 65 teachers who took both the diagnostic
and the post-treatment assessments. Teachers who attended the
workshops demonstrated gains in all domains between the diag-
nostic and post-treatment assessments. The greatest percentage
increase was in the science=mathematics methodology component
with an increase of 68%. The overall gain in the total score was
27% of the diagnostic assessment level.

Number of Teachers Demonstrating Competency

The second research question asked if the number of teachers who
scored at or above 60%, which was the minimum competency
level set by DERPI and the researchers during the instrument
development process, increased after the completion of the
workshops. Table 3 expands the data from Table 2 to provide
an overall picture of the comparative results between the two tests.
It should be noted that on the diagnostic assessment most domain
scores were less than 20% with the exception of the math score,
where 57% of teachers received 60% or more.

TABLE 2 Comparative Results for Foundation-Based Education (FBE) Cycle 1
Teachers by Test Domains (N¼ 65)

Test Domains

Diagnostic
Assessment
Score (%)

Post-Treatment
Assessment
Score (%)

Score Increase
(% of Diagnostic

Levels)

1. Math content 64 71 11
2. Science content 52 70 35
3. Science and mathematics
methodology

41 69 68

4. FBE principles 39 51 31

5. Total score 52 66 27
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There was an eight-fold increase in the number of teachers
who documented competence in FBE principles on the post-
treatment assessment compared to the diagnostic assessment. This
represented an increase from three teachers showing competence
on the diagnostic assessment to 24 teachers showing competence
on the post-treatment assessment. In both math and science
content knowledge almost all teachers (more than 90%) received
a score of 60% or higher. As mentioned above, a larger number
of teachers achieved competence on the diagnostic assessment in
mathematics content. Thus, the increase in this area was the smal-
lest for all domains. However, the growth in number of teachers
demonstrating competence in science content knowledge showed
a 400% increase at the post-treatment assessment.

Differences Across School Boards

The third research question asked if differences in teacher knowl-
edge based on school type existed at diagnostic or post-treatment
assessment. Diagnostic assessment results organized by school
board showed slightly larger ranges between highest and lowest
scores than did the post-treatment assessment scores (Table 4).
On the diagnostic assessment, two schools, Methodist and
Adventist, scored higher than teachers from the other school
boards in some areas. However, post-treatment assessment results
showed a closer range of scores in four of the test domains.

TABLE 3 Cycle 1 Teachers Achieving ‘‘Competence’’ on Diagnostic and
Post-treatment Assessments (N¼ 65)

Test Domains

Teachers
‘‘Competent’’
on Diagnostic
Assessment

Teachers
‘‘Competent’’

on Post-treatment
Assessment Increase

1. Math content 37 (57%) 64 (98%) 27 (73%)
2. Science content 12 (18%) 60 (92%) 48 (400%)
3. Science and mathematics
methodology

11 (17%) 49 (75%) 38 (345%)

4. Foundation-based
education principles

3 (5%) 24 (37%) 21 (700%)

5. Total score 10 (15%) 49 (75%) 39 (390%)
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Discussion

The first research question asked if teachers scored better on an
assessment of their knowledge after completing the professional
development workshops. Gains were evident in all test domains.
This provides support for the efficacy of using the Joyce-Showers
Training Model to structure these professional development
opportunities (Joyce & Showers, 2002). In spite of noting gains in
all four domains, the mean percentage score on the FBE principles
portion of the examination was below the desired 60% level to
document mastery by individual teachers. This result could indi-
cate that the teachers are still having trouble understanding FBE,
the complex innovation they are attempting to implement (Stone
& Delfina, 2006), or perhaps it is influenced by teachers’ reluctance
to change their established instructional practices. Thus, more
research is needed to better understand this phenomenon.

The second research question asked if the number of teachers
scoring at the competent level in each domain increased after partici-
pating in the professional development sessions. Without exception
this was true. The greatest number of teachers demonstrated
competence in mathematics and science content understandings.
Three-fourths of the teachers showed competency in methodology
for teachingmathematics and science. This finding is in harmonywith
previous research that showed focused professional development
efforts can be effective in raising teachers’ mathematical knowledge
for teaching, a complex blend of mathematical and pedagogical
knowledge (Hill & Ball, 2009).

TABLE 4 Comparison of Diagnostic and Post-treatment Assessment Scores by
School Board (N¼ 65)

1 2 3 4 5

School Board Pre Post Pre Post Pre Post Pre Post Pre Post

Adventist 70 76 58 73 47 70 48 54 59 68
Catholic 64 68 50 61 44 65 34 51 51 62
Methodist 63 75 56 74 47 76 42 51 54 70
Hillside Christian 61 71 46 65 31 64 44 56 48 64
Public 61 71 50 73 37 69 31 49 48 66

1¼Mathematics content; 2¼ Science content; 3¼ Science and mathematics method-
ology; 4¼Foundation-based education (FBE) principles; 5¼Total score.
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Less than 50% of the teachers were able to document
competency in their understanding of FBE principles. This finding
echoed that reported previously for the first research question.While
teachers had received formal training in FBE practices prior to the
professional development sessions reported here, it is evident that
the cycle 1 teachers need further professional development tomaster
the complex concepts and practices associated with FBE. However,
even without direct attention given to FBE principles in the work-
shops, the number of teachers showing mastery of FBE principles
increased eight-fold on the post-treatment assessment. This result
provides additional support for the efficacy of the Joyce-Showers
Training Model (Joyce & Showers, 2002) and indicates that it will
be possible for teachers to reach the levels of mastery established
by DERPI if additional professional development is provided.

As evidenced by both diagnostic and post-treatment assess-
ment results, mathematics content knowledge was an area of relative
strength for the cycle 1 teachers on Sint Maarten compared with
science content. As constructed in these instruments, the mathemat-
ics content tested was what Hill & Ball (2009) refer to as ‘‘common
content knowledge’’ (p. 70), that is, the knowledge of how to solve
problems and use mathematics personally. All but one of the tea-
chers who participated in this series of professional development
workshops were able to move to the pre-determined level of com-
petence in mathematics content knowledge as set by the educational
leaders in Sint Maarten. It is likely that the initial differences in
scores for mathematics content and science content were due to
the greater emphasis in educational programs onmathematics (com-
pared with science) in both Caribbean and Dutch teacher training
programs. It is also possible that teachers who had received their
teacher training in a Dutch-language university did not have an
adequate science vocabulary in English to perform well on the
science content diagnostic assessment.

While results indicated large increases in the number of
teachers scoring at the level of ‘‘competence,’’ a comparison of
diagnostic and post-treatment assessment results also showed a
narrowing of the gap in scores between school types. This result
is consistent with more than two decades of documented work
(Joyce & Showers, 1980; 2002; Murphy, 1991) that indicates
effective staff development programs can promote equitable
educational opportunity and outcomes.
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Limitations

This program evaluation study was by design descriptive and
exploratory in nature. Due to contractual and ethical constraints
no control or comparison groups were established. As the study
was non-experimental, rigorous implementation of controls for inter-
nal validity were not established as a part of the design. Thus several
common threats to internal validity could have affected the quality of
the data generated in the study. These threats included testing
(impact simply because tests were administered), mortality (loss of
high- or low-scoring participants), and regression (the tendency for
very high or very low scores to move toward the mean in a re-test).
Threats to internal validity that we did control for in the process of
this study included location (all workshops were conducted in the
same facility) and implementation of the treatment (the three authors
designed and presented all workshops using the same designmodel).

Similarly, threats to external validity, or generalizability, also
existed. The study was conducted with a specific population using
measures developed especially for that population. As such, this
study makes no claims to generalize findings outside of PK–2
teachers in Sint Maarten. Additional study would be needed to
determine if this staff development approach would be successful
with teachers at other levels of the educational system in Sint
Maarten. Within these limitations, the insightful reader may find
personal insights from this description and data that will inform their
individual educational efforts. The fact that the teachers who parti-
cipated in this study came into Sint Maarten schools from a variety
of Caribbean contexts and may have taught at other grade levels
prior to this study gives reason to be hopeful that additional research
will demonstrate the efficacy of these staff development approaches
in other Caribbean contexts and other educational levels.

In an effort to maximize the possibility of reader generaliza-
tion, the authors of this study have attempted to control for several
ecological validity threats. First, an explicit description is given of
the professional development treatment used in this study. Second,
the existence of multiple-treatments is also identified that may be
interfering with (or supporting) one another. For example, the
training included mathematics content, science content, teaching
methods for these two content areas, and FBE teaching methods.
Thus, it is possible that it is the interaction of these areas that
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contributed to the teachers’ knowledge growth as much, or more
so, than the professional development model used. Third, as all
three researchers rotated through the role of trainer, the impact
of experimenter effect was reduced. All PK-2 teachers in the study
attended workshops from all three researchers.

Conclusions

Post-treatment assessment results document success with at least
60% of the teachers achieving a level of minimum competency
for the three areas focused on in the professional development
workshops: mathematics content, science content, and methods
for teaching mathematics and science. The workshop sessions were
effective at helping teachers develop or refresh their personal
mathematical content knowledge, science content knowledge,
and engaging methods for teaching these subjects. This ability to
move relatively large numbers of teachers to competency in these
domains demonstrates the efficacy of the workshop at providing
appropriate professional development for teachers. The workshop
design proved to be effective for both Christian and public school
teachers in Sint Maarten. In fact the workshop helped to close the
gap in teacher knowledge that existed between different types of
schools on the island.

Results indicate additional training of Sint Maarten PK-2
teachers in the complex collection of educational practices that
constitute FBE. The needs include both on-going professional
development for current teachers and a system for educating
new teachers to the island. As two-thirds of the teachers in this
study were trained off-island, it is imperative to have a plan in
place to address the gaps immigrant teachers will have as they
arrive on Sint Maarten and join the teaching force there.

Additional study needs to be given to classroom practices of
these teachers to determine if instructional change occurred in
the classroom in addition to the increased scores on the post-
treatment assessment. This will require analysis of observational
data to determine if these professional development workshops
were effective at promoting pedagogical change. Another investi-
gation that follows naturally from this study is determining what
impact, if any, changes in instructional practice have on student
learning. While evidence exists for such impact in similar studies
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in the United States (Joyce & Showers, 2002), none have yet been
reported in the Caribbean context.
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