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Synthesis Study of Evaluation in Science and Mathematics
Education Projects (Executive Summary)

1. BACKGROUND AND OBJECTIVES OF EVALUATION STUDY
1.1 Background and Obijectives of Evaluation
As part of the effort towards improvements in the quality of basic education, JICA has implemented
12 technical cooperation projects in the primary and secondary science and mathematics education sector
so far (as of the end of April 2004). However, a systematic evaluation of the education projects has not
been conducted yet, thus the review and classification of past and ongoing education projects are strongly
required. Within this context, JICA conducted a synthesis evaluation study on technical cooperation
projects in primary and secondary science and mathematics education with the following two objectives.
a. Review and classify the past and ongoing 12 projects by JICA on primary and secondary science
and mathematics education
b. Analyze project planning and modification processes as well as the components of cooperation to
isolate contributing and inhibiting factors of the projects and to draw lessons learned for the

improvement of future project formulation and implementation processes

1.2 Evaluation Study Team and Evaluation Study Process

1) Evaluation Study Period
The evaluation study was conducted from July 2003 to February 2004. Field studies were
conducted in Kenya and the Philippines for 35 days from November 8, 2003 to December 12,
2003.

2) Evaluation Study Team
The evaluation study was organized and supervised by the then Office of Evaluation and Post
Project Monitoring, Planning and Evaluation Department of JICA (currently the Office of
Evaluation, Planning, and Coordination Department). The Evaluation Study Committee was
established to implement the study, consisting of JICA educational task team representatives and
two external evaluation advisors (Kazuo Kuroda from Graduate School of Asia-Pacific Studies,
Waseda University, and Takashi Hamano from the Center for the Study of International
Cooperation in Education, Hiroshima University). Based on the strategies presented by the
Evaluation Study Committee, one external advisor in the committee, a person in charge in the JICA
Secretariat Office, and two consultants from Global Link Management were involved in all the

evaluations.

1.3 Projects of the Evaluation Study
Twelve JICA projects were selected for the evaluation study (Table 1). Out of the 12 projects, field
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studies were conducted on two projects each in Kenya and the Philippines so that lessons common i

projects could be extracted.

Table 1 : Projects of the Evaluation Study

Region Country Project Title Abbreviation Project
Period
Asia Philippines The Package Cooperation for the | Package 1994/6-
Development of Elementary and | Cooperation 1999/5
Secondary Science and
Mathematics Education
Strengthening of  Continuing | SBTP 2002/4-
School-based Training Program 2005/4
for Elementary and Secondary
Science and Mathematics
Teachers
Indonesia Project for  Science  and | IMSTEP 1998/10-
Mathematics  Teaching for 2003/9
Primary and Secondary
Education
Cambodia Secondary  School  Teacher | STEPSAM 2000/8-
Training Project in Science and 2004/9
Mathematics
Africa Egypt Development  of  Creativity | DCL 1997/12-
Lessons for Primary Education 2000/11
Improvement of Science and | ISME 2003/4-
Mathematics ~ Education in 2006/3
Primary Schools in Egypt
Kenya Strengthening of Mathematics | SMASSE | 1998/7-
and Science in  Secondary 2003/6
Education
Strengthening of Mathematics | SMASSE 11 2003/7-
and Science in  Secondary 2008/6
Education
South Africa | Mpumalanga Secondary Science | MSSI | 1999/11-
Initiative 2003/3
Mpumalanga Secondary Science | MSSI Il 2003/4-
Initiative Phase Il 2006/4
Ghana Improvement of  Educational | STM 2000/3-
Achievement in Science, 2005/2
Technology and Mathematics in
Basic Education
Latin America | Honduras Improvement of Teaching | PROMETAM | 2003/4-
Methods in Mathematics 2006/3

1.4 Framework of the Study

The evaluation questions of the evaluation study were designated in line with the above-mentioned

objectives as follows:

1) Summary and classification of projects

Under what social and educational situation was each project implemented? What elements or

criteria could be used to classify the projects?

2) Contributing and inhibiting factors

What were the contributing and inhibiting factors affecting the impacts of primary and secondary

science and mathematics education projects?

XX



3) Lessons learned
What lessons were learned and extracted from these primary and secondary science and

mathematics projects?

1.5 Evaluation Study Methodology

Based on the three evaluation questions, the projects were classified according to the approaches
taken and were then analyzed using logic models. Document reviews, question surveys and interviews with
relevant individuals in Japan were adopted for in-country study. The activities conducted during the field
studies include document collection, questionnaire surveys and interviews with relevant field staff, and site

visits.

2 SUMMARY AND CLASSIFICATION OF PROJECTS
2.1 Classification of Projects by Characteristics

The first project in the primary and secondary science and mathematics education sector was the
Package Cooperation launched in the Philippines in 1994. Since then, other projects in the sector were
implemented in succession. The efforts expanded notably from the late 1990s to 2000s, resulting in seven
projects in Africa, four in Asia, and one in Latin America from a geographical point of view. Table 2 shows

the results of classification of the 12 projects according to other characteristics.

Table 2 : Classification of the 12 Projects

Duration of One seven-year project, four five-year projects, and seven three-year projects: the

projects number of three-year projects has been on the increase.

Cooperation Five project-type technical cooperation projects including the Package Cooperation,

modality two projects in the form of dispatch of expert team, and five technical cooperation
projects

Primary or Three projects are at the primary education level, five at the secondary education

Secondary level, and four at both primary and secondary education levels.

Education

Science or One project focuses on mathematics and the remaining 11 projects on both science

Mathematics: and mathematics.

PRESET or Ten projects conducted training for teachers in service (INSET) and two projects

INSET conducted both INSET and training for pre-service teachers (PRESET).

2.2 Summary and Classification of Projects by Approach

Groups of activities in the projects were divided into 11 approaches including development of
teaching materials, training for in-service teachers, monitoring, and evaluation. It was revealed that all 12
projects include teacher training as a core component. Accordingly, this evaluation made the classification
of projects based on two criteria: beneficiaries of training and teacher training system. As a result, the 12
projects in primary and secondary science and mathematics education were classified into the following
four types (Table 3).
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Table 3 : Project Classification by Teacher Training Approach

Type 1

Approach of INSET by cascade system. The experts and
counterparts of the projects directly train teacher trainers using
their expertise in the subjects.

Philippines: Package
Cooperation

Kenya: SMASSE |
Kenya: SMASSE Il
South Africa: MSSI |

Type 2

In this type, teachers are provided with direct training in a
cluster (a group of schools in an area) or through in-school
training for teachers (cluster system). The experts and

Philippines: SBTP
Ghana: STM
South Africa: MSSI 11

counterparts of the Projects support the training and offer
advice on management, but do not provide direct guidance on
the content of the subjects.

The approach of the development and dissemination of
teaching guides. The projects classified as Type 3
simultaneously provide in-service teachers with training in
using the guides.

This is the approach of training for university faculty, in which
trained university trainers conduct direct training or offer
lessons for in-service teachers and university students. This
approach is conducted mainly at universities.

Type 3 Egypt: DCL
Egypt: ISME

Honduras: PROMETAM

Indonesia; IMSTEP
Cambodia: STEPSAM

Type 4

2.3 Five Factors Determining the Success of the Projects

When the types mentioned above and evaluation results were cross-examined, a direct correlation
was not necessarily evident. It was then concluded that factors directly influencing the evaluation results
would not be the selection of the project type, but rather would be how much each project makes use of the
characteristics of the selected type and how much ingenuity is exercised in each project to that end.
The projects were cross-examined based on the above classification and summary, and contributing and
inhibiting factors that influence the efficiency of each project were extracted. The following are five
elements that were considered factors determining the success of primary and secondary science and

mathematics projects. (Table 4).

Table 4 : Five Elements Determining Success of Primary and Secondary Science and Mathematics Projects
1) Planning One of the important factors lies at the planning stage of a project, which is not
just confined to the primary and secondary science and mathematics sector.
In-depth needs analysis, the construction of logic keeping cause-and-effect in
mind, and the selection of inputs are factors that are especially significant in
influencing the efficiency of projects.

The teacher training system employed under the primary and secondary science
and mathematics projects were classified into two groups: cascade and cluster
(training within school district) systems. Whether a project is being
implemented based on various characteristics or not influences the impact.

In recent years, many projects included collaboration with Japan Overseas
Cooperation Volunteers, other ODA schemes, local universities, and other
donors. The collaboration with related agencies inside and outside the project is
a factor that especially influences efficiency.

Governmental support for the projects leads to securing financing at both the
central and local levels. Governmental assistance such as establishment of
funds and authorization of training on weekdays particularly affects
sustainability.

How to monitor and evaluate the reality of teacher training and the capability of
teachers and students is a universal issue in the primary and secondary science
and mathematics projects. A timely modification of project planning through

2) Means to expand
outcome

3) Collaboration

4) Institutionalization

5) Monitoring and

evaluation
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monitoring and evaluation greatly contributes to the achievement of project
purposes.

The five elements discussed here are considered important factors determining the success of primary
and secondary science and mathematics projects. In the following chapters, analysis is performed on these
important five factors. Four cases in the field studies are to be introduced in its course, followed by eight
other projects. Then a synthetic study will be conducted in order to draw common lessons from the

projects.

3 LESSONS LEARNED AND RECOMMENDATIONS

As already discussed in the paper, the five important factors are thought to influence the success of
technical cooperation projects in primary and secondary science and mathematics education. Here, attempts
are made to draw common lessons from the projects in relation to these five important factors. Meanwhile,

in this summary, major elements of the lessons learned are extracted and described.

3.1 Lessons Learned about Planning

The evaluation study confirmed that contributing and inhibiting factors of projects are deeply associated
with the planning process in many cases. This section shows analytical results on whether the achievement
of objectives has been thoroughly thought out at the time the projects were formulated and how input
elements have influenced the achievement of the objectives. Although the following lessons have been
drawn from the primary and secondary science and mathematics education projects subject to the
evaluation study, these lessons can be applied to projects other than those in the educational field.

) In the planning stage, it is necessary to construct a logic model and formulate a logical
framework (PDM) after sufficient deliberation on cause-and-effect linkages.

The analysis of all the projects using a logic model (visual representation of the cause-and-effect
linkages between project inputs and the goals) in the evaluation study found that nearly half of the
projects need to be reconsidered in terms of logical construction, from the project purpose to the
overall goal. While the logical framework (PDM) employed in projects is generally an effective tool
for project management, it sometimes encounters difficulties in precisely describing complicated
cause-and-effect linkages of the projects. Constructing a logic model at the planning stage leads not
only to a deliberate consideration of the cause-and-effect linkages of projects and but also to uniform
understanding of the detailed structure of the project by persons concerned. In particular, since
educational projects may involve a complicated cause-and-effect relationship, using a logic model
helps pinpoint potential risks of projects (as to which objectives seem hard to achieve).

) The quality and scale of inputs have a great influence on sustainability and impact. Therefore,
planning of project inputs needs careful consideration with comparison to similar projects.

In the Package Cooperation in the Philippines, in spite of considerably large-scale inputs, the

sustainability of the training system began to disappear as soon as the project was terminated. On the
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other hand, SBTP that followed the Package Cooperation realized a training system without major
costs while demonstrating sustainability and geographical expansion. One possible reason for this
was that the training system of SBTP was designed with the intention of reducing Japanese inputs
and establishing a training system that could be easily managed by local people alone. While
large-scale inputs may result in an accelerated expansion of activities in the short-term, the danger of
inhibiting long-term sustainability and impact needs to be kept in mind. To calculate the adequate
scale of inputs at the planning stage of projects, it may help to identify similar projects in and out of
implementing agencies and to compare the necessary costs and outputs.

o While formulation of projects utilizing existing resources is effective in terms of efficiency and
sustainability, it is necessary to deliberately consider whether the utilization is in line with the
objective of the projects.

It is effective to formulate a project plan with considerations to the existing resources in the
country as well as to the outcomes and experiences of past projects. However, a clear overall project
plan must first be in place when priority is given to the utilization of existing resources. Without an
appropriate project plan, the project objectives may be distorted through the mere utilization of
resources and implementation of inputs. As a matter of fact, in the Package Cooperation in the
Philippines, too much emphasis was placed on the utilization of the Science Teacher Training Center
constructed through grant aid and the real objective of the project, establishment of a training system,
was not clearly defined. In the utilization of resources, careful consideration should be made so that

the inputs are consistent with project purposes.

3.2 Lessons Learned about Expansion of Outcome

Classifying technical cooperation projects in primary and secondary science and mathematics education
was one of the major objectives of the evaluation study. The teacher training systems employed in many
projects were classified either as ““cascade” (the transmission of lectures from central to local bodies) or
“cluster” (direct training to groups of schools). Here, the synthesis study has analyzed the
characteristics of each system and have compiled its results.

o In teacher training using the cascade system, it is effective to minimize the number of cascade
layers and conceptualize what is delivered in the training in simple keywords.

In teacher training using the cascade system the delivered content has a tendency to diminish in
proportion to the number of cascade layers. In the Package Cooperation in the Philippines, training
courses were conducted in three stages, namely, national, regional, and district levels. It was
observed that the effects of the training were diminished from the national level to the district level
due to no allowance for training at the local level. In the training system of SMASSE in Kenya, the
three stages established in the initial project plan were reduced to two, a modification that enhanced
the effectiveness of the training. In the cascade system, information delivered from one person to
another diminishes. Delivery of fundamental concepts, rather than of complicated issues, avoids the

diminishing of the content, and thus contributes to its effectiveness. In SMASSE in Kenya, the
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keyword of "ASEI/PDSI" was contrived to make the concept intended by the project easy to
understand. On the other hand, if the keyword itself is presented without an underlying context, the
message conveyed may be misunderstood. In the Package Cooperation in the Philippines, the
keyword of PWA was adopted, but the keyword was misunderstood as meaning just conducting
experiments in class. Unfortunately in this case, the misunderstood concept was disseminated
through training. Though it is important to simplify a concept into a keyword in the cascade system,
it is necessary to organize the concept and to carefully prepare for dissemination, for example, by
producing manuals for training.

The expansion system centered on the cluster (direct) system is suitable to consolidate the
outcome in a geographically limited area. In introducing cluster training, it is necessary to gain
understanding and support from concerned stakeholders in the area.

Teacher training through cluster and school training systems has an advantage in delivering the
effects of the training not only to teachers but also to schools as well as to the entire school district
(cluster). In STM in Ghana, in response to the high turnover rate of teachers, the support to school
training was strengthened. In SBTP in the Philippines, a training system where schools in the same
cluster hold training in turn contributed to establishing a network among teachers in the cluster who
teach the same subject. The dissemination system described above can be especially effective at the
primary education level, because primary schools have closer relationships with local areas. In
addition, obtaining more understanding from principals and school inspectors promotes the
participation of teachers. In cluster and school training systems based in schools and local
communities, holding a workshop for principals and school inspectors is important for gaining
understanding and support at the school and community levels.

The above training system depends largely on the condition of the educational administration,
level of education (primary/secondary), and geography. The training system should be designed
with these factors in mind.

When the two dissemination systems mentioned above are compared, the cascade training system
is suitable for spreading skills “fast and wide to a large number of people”; whereas the cluster
training system is appropriate for spreading skills “slowly to a small number of people in small
areas.” Furthermore, in selecting teacher training by the cascade system or cluster system, it is
important to consider the following three conditions: educational administration, the level of
education, and geography. In terms of educational administration, the cascade system is adequate in a
situation where administration capacity at both the central and local levels is high, while the cluster
system is adequate where decentralization has been established. At a higher secondary education
level, schools are located at a considerable distance and the cascade system is desirable, as it requires
less occasion to get together. At the primary education level, on the other hand, education is
conducted in close relationship with local communities and, therefore, cluster training is
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recommended, as those concerned can get together more often. From a geographical point of view, in
areas where transportation systems are not well developed, it is difficult to continuously conduct

cluster training. Thus, a large-scale cascade training held during vacation time is suitable. Conditions

to help effectuate each training system are compiled and listed in Table 5 below.

Table5 : Factors to be considered when choosing between Cascade System and Cluster System
for a Teacher Training System

Factors to be
Considered

Cascade System

Cluster System

Educational
Administration

Since the top-down approach is used, it is
better to have educational administrators
possessing superior capabilities in the
central government at the upper layer of
the cascade and in the regional
government at the lower layer.

In the case where cluster training is conducted
in rural areas, local governments are required
to have some level of administrative
capability. Thus, it is appropriate to conduct it
in a country where a degree of
decentralization has been achieved. Also, in
order to carry out in-school training sessions,
schools have to be equipped with a degree of
management ability.

Level of
Education

High schools are located at a good
distance from each other, and it makes it
difficult for teachers to often gather in a
single location, Therefore, the cascade
system is effective at the high school
level, (especially in the case where the
enrollment rate is low).

Since primary and secondary schools are
often deeply rooted in the local community,
the needs vary depending on the region.
Therefore, it is significant for neighboring
schools to form a cluster. When a project
targets primary and secondary schools, cluster
training is effective, since it enables the
teachers of the local schools to congregate in
a nearby school.

Geographical
Conditions

When access to the other schools is
hindered due to underdeveloped
infrastructure, etc., as in the case in
Kenya, it is difficult to frequently gather
at one site. The rate of participation
increases if a center with accommodation
facilities is built to provide the teachers
with opportunities to receive intensive
training.

Cluster training is suitable when a
transportation network is well developed and
access to neighboring schools is relatively
easy, thus facilitating day trips and the
rotation system, even in an island country
such as the Philippines.

3.3 Lessons Learned about Collaboration

Science and mathematics education projects in recent years seek collaboration not only with other ODA
schemes such as Japan Overseas Cooperation Volunteers (JOCV), but also with local universities and other
donors. The type of collaboration has no small effect on the occurrence of outcomes. In this section, the
current state of collaboration between the evaluated projects and related organizations are reviewed and
analyzed. The evaluation study chose collaborative partners who were considered particularly significant in
the field of educational projects, and examined how collaboration with these partners related to the
contributing and inhibiting factors of the projects.

Collaboration with local universities or academic institutions is effective in terms of the quality
control of training, sustainability, and incentives for teachers. In promoting collaboration, it is
necessary to clarify the organizational relationships surrounding each institution.

Collaboration with local universities helps to spread local knowledge and experiences, control the
quality of training, achieve sustainability, and promote participation in training. Under SBTP in the
Philippines, propelled by the collaboration with universities, new evaluation theories that have been
widely accepted locally are adopted in an attempt to quantitatively assess how lessons have been

changed. Under MSSI in South Africa, a university provides a training course on teacher
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qualification at a discounted rate and this enhances the motivation to participate in training. In
pursuing collaboration with universities, it is essential to clarify responsibilities as well as
organizational relationships surrounding concerned institutions in order to avoid the diffusion of
ownership. Several cases have been reported in which the involvement of the Ministry of Education,
which should assume the leadership, has become less pronounced due to the participation of
universities. Moreover, a key contributing factor to future sustainability is to emphasize the concept
of reciprocity and equality when collaboration with universities is deployed.

Collaboration with Japan Overseas Cooperation Volunteers (JOCV) Program can be a great
contributing factor. A precondition for collaborating with the JOCV Program is to formulate a
full agreement between experts and volunteers on the direction and activities of the projects.

Among the projects of this evaluation study, the JOCV program was frequently chosen as a
partner for collaboration. Collaboration with the JOCV program took two forms: organized
collaboration and flexible collaboration. Under organized collaboration, the JOCV program was
officially designated as a component of the project and a certain level of output was expected from
this arrangement. Under flexible collaboration, the JOCV program was positioned externally to the
project but was requested as needed by the project to collaborate through activities such as
monitoring. It is made clear that the appropriate collaboration is chosen to suit the objectives of each
project, while taking advantage of its own strength. However, JOCV posts in science and
mathematics education were generally difficult to fill due to a shortage of eligible candidates. To
counter this constraint, senior JOCVs and short-tem emergency JOCVs were assigned under SBTP in
the Philippines to secure a required number of experienced volunteers for achieving the project’s
outputs. In collaborating with the JOCV program, it is important to confirm the intention of
volunteers and to fulfill two objectives at the same time: civil participation, which is the aim of the
JOCV program, and the achievement of outputs sought by projects. It is especially important to
confirm the intention of JOCVs from the recruitment stage and not to impede activities desired by
JOCVs themselves.

Collaboration with other donors can be effective if the objective of the collaboration is clearly
defined. In addition, donors with past experiences in similar projects can be an important
source for information exchange.

In this evaluation study, two projects, STM in Ghana and PROMETAM in Honduras, were
analyzed for lessons learned on collaboration. These two projects approached the issue of
collaboration in a similar manner. When these projects encountered issues to be addressed in forming
collaborations with other institutions, they raised and discussed such issues among other donor
agencies. The evaluation study, through a questionnaire survey, found that donor collaboration did
not take place under other projects due to a lack of recognition for the need or problems to be solved
in establishing collaboration. When one ventures to pursue collaboration in such projects, one may

xXxVil



end up with mere rhetoric: “a collaboration for a collaboration.” In order to avoid the involvement of
unnecessary related organizations, it is crucial to address tasks to be accomplished and to share
common recognition of them when collaboration with other donors is sought. Under SMASSE in
Kenya and MSSI in South Africa, information exchange with other donors took place during the
project planning stage and this helped to avoid duplication of cooperation as well as in receiving
useful advice. It was observed that information exchange with other donors is especially essential at

the planning stage of new projects.

3.4 Lessons Learned about Institutionalization

Governmental assistance and institutionalization, such as holding training on weekdays and making it
obligatory to participate in training, can have a huge impact. In this section, some common points found
in projects that have received institutionalization or administrative support are reviewed, and some
points to be considered when seeking institutionalization are analyzed.

To gain governmental assistance and achieve institutionalization in promoting teacher training
and project outcome, activities to gain understanding from the partner countries and ingenuity
to facilitate institutionalization are, of course, important. Having mentioned that, the synthesis
study believes the most important factor is to gain support from teachers and students, who are
the end beneficiaries.

Institutionalization of the teacher training system is effective not only for future impact or
sustainability, but also for the groundwork for further participation of teachers in training. Some
efforts in the past were helpful to gain governmental support for each project: for example, efforts to
make educational administrators aware of outcomes of the project of SMASSE in Kenya, and
consideration and ingenuity of SBTP in the Philippines to develop a low-budget training system. On
the other hand, the evaluation study revealed that the very reason for institutionalization was the
strong support for the training and its outcome from the teachers and students. A training course for
fostering “self-realization” of teachers in the culture of “self-help efforts” in the SBTP in the
Philippines has gained strong support from teachers, and such support must have lead to the
institutionalization of training on weekdays and the establishment of foundations. Furthermore, the
PROMETAM in Honduras made a strong appeal to relevant parties by compiling data pertaining to
the rate of satisfaction of teachers with the training, the degree of understanding of subjects,
frequency of the use of teaching materials, etc. As the saying goes, “example is better than precept.”
This has led to the dissemination of teaching materials throughout the country.

Decisions on institutionalization and governmental support rest in the hands of the local
authorities, and they always place the emphasis on end beneficiaries. A short avenue to
institutionalization may be to gain solid support from teachers and students by upgrading the quality
of the training and outcome.

Governmental assistance can be obtained more smoothly for a training system built upon an
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existing system, rather than for a newly established system.

Under SBTP in the Philippines, a school training system that was conducted by the Philippine
side was strengthened and expanded by Japanese input and was established as a cluster system. At
present, SBTP is the only training system authorized to be held on weekdays and supported by the
government. This could be attributed to the fact that the school training system was already
prevalent and recognized by authorities to a certain degree. As this example shows, cooperation
and/or assistance to existing training systems facilitates the establishment of a system in the short
term and, as a result, sustainability through institutionalization.

In countries where effective collaboration among donors is under way, coordination among
donors promotes institutionalization.

If there were no other donor implementing projects in the same sector in the country of the
project, the possibility of institutionalization becomes higher in comparison. In Kenya, donor
coordination in the education sector was not very advanced and there were no other donors
implementing projects in the area of secondary science and mathematics education. Consequently,
the importance of SMASSE in Kenya became comparatively high and this led to the
institutionalization of the project. In countries where donor coordination is advanced, enhancing the
Japanese presence in the framework of donor coordination can promote institutionalization. In the
case of Honduras, Japan was recognized among donors as being competitive in mathematics
education, and this contributed to the official adoption of materials developed by the project.
Therefore, it can be said that the enhancement of donor coordination is a contributing factor for
institutionalization in countries where donor coordination in the education sector is already under

way.

3.5 Lessons Learned about Monitoring and Evaluation

Education projects are modified through trial and error, using the results of the evaluation of the reality
of teacher training and monitoring of teachers and students. The section reviewed the method used to
evaluate ongoing projects and how the monitoring and evaluation systems had been established.

Monitoring results bring about important information useful to the improvement of projects.
Mid-term evaluation, if conducted appropriately, contributes considerably to the improvement
of project planning.

Although preliminary studies may be carefully conducted at the planning stages, it is impossible
to grasp all the necessary information before the start of the project. Therefore, almost all projects
need modification after they start. The quality of modification depends on regular monitoring
activities. Under IMSTEP in Indonesia, a pilot activity was introduced in the middle of the project
period and this successfully enhanced the project’s effectiveness at the school level. This initiative
was evaluated as a tangible output of monitoring activities. A mid-term evaluation is a good

opportunity to find potential inhibiting factors that may be overlooked under daily monitoring
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activities. Under STM in Ghana, the mid-term evaluation revealed that the high turnover rate of
teachers could be an inhibiting factor. Based on this evaluation result, the project plan was modified
and support for school training was strengthened to generate impacts on entire schools as well as on
individual teachers. Although mid-term evaluations tend to be conducted in a more simplified
manner than ex-ante and terminal evaluations, it is desirable to enhance the role of mid-term
evaluation as it greatly contributes to the efficiency and impact of the projects.

Establishing an independent monitoring and evaluation group in a project management system
can clearly define the responsibility of evaluation tasks.

In SMASSE in Kenya, a task force in charge of monitoring and evaluation operations was formed,

and a system to conduct periodical monitoring was established. It was an attempt to allocate staff
(even though a small number) who mainly assume evaluation tasks by establishing an evaluation
group within the project. This method is also effective as a means of identifying where responsibility
for evaluation lies. On the other hand, in MSSI in South Africa, a reporting obligation was imposed
on every layer of the cascade system from top to bottom with the premise that evaluation is the
accumulation of monitoring information. In this way, a system was established to provide constant
feedback. Both projects established and applied an evaluation system unique to their own respective
projects. In many JICA projects not confined to education, JICA undertakes periodical monitoring for
the mid-term and terminal evaluations. However, it must be noted that local entities take initiatives in
evaluation and monitoring in the projects in Kenya and South Africa by submitting the results of their
own evaluation and monitoring to be used for the JICA’s periodical evaluations. Implementation of
such evaluation and monitoring would tailor the content of evaluation to correspond with the needs
and reality of the projects, which in turn facilitates the achievement of the objectives with more
effective feedback.
In the evaluation of primary and secondary science and mathematics education projects, an
attempt for adopting a method to objectively evaluate the teaching capacity of teachers and the
improvement of classes was launched. It is desirable to accumulate evaluation results on the
capacity of students and to establish an evaluation method based on such results in the future.

The evaluation method adopted for primary and secondary science and mathematics education
projects mainly focused on interviews and questionnaire surveys targeting teachers who have
participated in training. Recent impact evaluations include comparisons of effects seen on
participants before and after training as well as effects seen on training participants and
non-participants. In addition, quantitative analyses applying academic theories were also conducted.
The evaluation of students, however, has not been conducted in some projects of this evaluation
study. The improvement of student capacity depends on local community and individual
characteristics to a great extent ; thus, it is difficult to establish appropriate indicators to measure the
effects. In the mid-term evaluation of STM in Ghana, interviews were conducted not only with
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students but also with parents. In addition, there was an attempt to perform a multi-aspect evaluation.
Although the evaluation results of STM may not be sufficient to find direct cause-and-effect linkages
within the project, the accumulation of data will contribute to the development and improvement of a

method to evaluate the capacity of students.

xxx1



1.1
1990
Education for All; EFA
1 1,300 8 8,000
! 2000 4
6 2000
Millennium Development Goals: MDGs
2002
Basic Education for Growth Initiative: BEGIN
1 JCA
2003 7
4 8
12
1.2
12
12
1
2002b p.19



1-1

1994/6
(The Package Cooperation for the Development of 1999/5
Elementary and  Secondary  Science and
Mathematics Education)
SBTP 200274
(School Based Training Program for Elementary 2005/4
and Secondary Science and Mathematics Teachers)
IMSTEP 1998710
(The Project for Development of Science and 2003/9
Mathematics Teaching for Primary and Secondary
Education
STEPSAM 2000/8
(Secondary School Teacher Training Project in 2004/9
Science and Mathematics)
- 1997/12
(The development of Creativity Lessons for Primary 2000/11
Education)
- 200374
(Improvement of Science and Mathematics 200673
Education in Primary Schools)
1 SMASSE | 1998/7
(Strengthening of Mathematics and Science in 2003/6
Secondary Education, Phasel)
2 SMASSE 11 | 2003/7
(Strengthening of Mathematics and Science in 2008/6
Secondary Education, Phase?2)
1| MSSI 1 1999/11
(Mpumalanga Secondary  Science Initiative, 2003/6
Phasel)
2 | MSSI 11 2003/4
(Mpumalanga Secondary Science Initiative, 2006/4
Phase2)
STM 2000/3
(Improvement of Educational Achievement in 2005/2
Science, Technology and Mathematics in Basic
Education)
PROMETAM 2003/4
(The Improvement of Teaching Method in 2006/3

Mathematics)

13

2003 7 2004 2 1-2

12

153

2003 7 10

2003 11 12

2004 1 2




14

15

JCA
1-3
1-3 2004
< >
<JCA >
JICA
JCA
< >
JCA
2003 11
2003 12
2003 8
< >
8 5
1-4
1-4
JICA
2




151

152

1.1
3 1

2
)
Vs i ™ /—|ﬁ

L
./

N\ i =




@)

12

THEN

IF

then

()

JCA

PDM
PDM




153

154

12

12

12

)

@)

10

JCA

12 JCA

12

JOCV



©)

(4)

SMASSE |

©®)




16

3 1-2
1-2
< > < >
-
=
=
e -
1
2
12
1
2
5
3 4
2
5
4 12 3 2
5



1.7

)

@

©)

18
)

12

@

3
12

12 12

pp.1-10 1-11

JCA
42 30 71
8 12 2
12



10



1960 1970

1980
1990
4
5
1960
6
1960 Coleman
Coleman Report
Coleman Report
Heynemen and Loxley
7
8
1 2
3
9
UNDP 10
11
12
4 1999
2 2 1999 SMEMDP
2 1

5 1999

6 1999

" Colemen Report Ralph W. Harbison, Eric A. Hanushek, 1992 Education

Performance of the Poor. Oxford University Press Kazuo Kuroda, 2001 Why isresearch knowledge so contradictory between
devel oped and devel oping countries? Paper presented at the Oxford International Conference on Education and Development, Sept. 2001

8 Kazuo Kuroda 2001

o (1999) Yokozeki, Y. Science and mathematics education-for what and for whom, Paper presented at Oxford

International Conference on Education and Development, 1999.

10 2003a

n 2001b — — 2
2

12 1999

11




2.1

2.141

F2E EHoEHE

HNERGDORE

52 I, BUEE TOMTEIRER DB OMELIR D IRY | LR EOFE®RE
HL7Z 95 2T, bz ilA, BRER - HFZER 2 L GRR 1 RO 212508 .
REDEBINFFED ST Z I3 2 Z L 2 BRI E 5,

AH 2.1 TE, HREFOBERHEE - BEFEN ., AREMO LRI L D047
MREE LD, TORERNRMERZHLNTT D,

HEREHDOHE

WP SR B O 17 e Y= 7 NI, 1994 FihhE o727 4 U B O
KRB OBENHE 2 BT & LT, TH, kx LBt S L TE 7z, 2003 £ 7 8L
EETIC, TOTTRT AV ZBDA VKRV T, AR T DI HET, 77
VATE=Y T N =7 M7 700, H—F 04 HET, FEKATIIR V2T
AD1LAETESHEICBW T REFOENH 7Y 27 MRERIN TS,
4 2-1 72603, W EREER B O ) 7 e Y = 7 FofE & LT, 1990 F
R0 5 2000 FEARIZONT THEA D Z AT D Z LRSI NTWD, RRxigH
BUTBI L TIE, 2000 ELARE, 7 7 U A HIB T O RUEDOEMBEE TH L, ZDZ
ST FARMDY 1990 FAUCHE 2 eI LB, TR T 7 Y iR
FBMICER L CXTl t0RNESZDHTHA I,

4 2-1 . W1 EPEERE BN ) 7 0P =7 b OKE

& 94 { 95 t 96 :{ 97 { 98 :{ 99 i 00 { O1 { 02 { O3 { 04 { 05 ; 06 i 07

08

TOT

JAA—
T

SAUEY I8l —St

SBTP

IMSTEP

AYRRYT

STEPSAM

HhToTF

72Uh

INERIB R
e e

ITTk

INPRZIBERL

b= SMASSE- I

SMASSE- I

H7IUH MSSI-1

MSSI- I

ST™M

H—r

HETR

PROMETAM

wPaSR

12




2.1.2 HMEEH8HEDH 2 - BERUVLEER
(1) R 8HEDHE-EFEHR
YIRS 7 m B £ (b L <IXEEFEA) Oxt58 HEDOHE -
RFEMELON, B LmfE Lk A OB, ZhEhhr Y2 A0 11.2 Fkin
542 KR T ?189.1 Fikih, R P 2T AD 60T TANLA v RRLT O 21E
600 TN &, 7R OIRFEN LS,
— AN OEERKRAERE (GNP) TiX, AT 7 d 260 KL (1999 4) 7»
HET 7 U 03160 F/L (1999 ) &, IV EENKE VY, HRERITIZ, #&%
FAHE (— A%V D GNP) (Z2WT, @FTEE, @HFFaE, FEFEE,
IRFFAFE D 4 DI LTV D, & 2-11%, WP ERERH 7 v BIHEOX5 8 7
Ez2ZORBIZY TUEDTZb DO Th D, T LD &, L8 WEDH L 4 7[FH
PMEFTREIC, 3 A EAMEPFTAEIC, 1 VEREGFEISEEICSES D,

F -1 FEAKHE (— AN%7-0 GNP) |2 L A5t E 045

— AN%7-v GNP (1999) e
T E 9,266 F/LLL |k ML
= T E] 9,265 K/LLLF M7 7 U% (3160 K1)
2,996 F/LLLE
FRET A5 2,995 K/LLLF =7k~ (1,400 F/V)
756 KLl E 74Uy (1,020 K1)
RV aT A (760 KoL)
TS 755 RLLLF A Rx7 (580 KL)
H—F (390 F)
=7 (360 K1)
HRTT (260 KoL)

P © World Bank (2001)World Development Report 2000/2001. Oxford University Press

(2) R 8HEDHEHR

EEOHEL AT MMZHONWTUE, AR 8HED L, 6 WE (f v KRv T, B
RYT, =TT, =T MT 7 I, RV 2T A) W 6-3-3 4 (WEBE—
AT EHE R HPERE) 2. 1L IE (T4 U Er) 2 6-44FH (WEHE—T
FEE) . L AE (F=7) 2 84 Fil (WFAEF—TEHE) AL TWD,
BEBEIZOWTL, ERHZ X > THHNRELR D23, JICA OMEFIZ UL, 1%
BECRGHBEE LTV DEN 7 4 VB Ry Ya T A0 2 HE FiITEETO
M ZBEHE L LTCWAENBA > RV T, B RYPT, =VF b H—F, W7
ZIVHDOSAETHD, ¥, =7 TIIHFELHEOBEE(ITERI N TNDA, £
BHE &3> Tnigny, I8, £ < OBIFE LEIZ ISV TTTE O #1543y HE A HEE S

VWIS EREOR 7 A T (b L IEFEMHEA) O 8 W E DS - B & BE BRI OV T,

T ER 2 25,

2 ISR T BT, BRI EE LTW A L0y Bl IiTE T 7Y ATk, 2ol
ERBELLTNWEDTIERL, IHE—AT VR THELT~T U HINDOHERNGRE LTWD) , E-T, [H
PIZI T DRRFEAREIZEAL TN - B ZERNH D Z L ITHENRLETH D,

13




NTEY, BHETELHITIZRNE SR TNES, UL, w45 8 TEOHEM
B NFEOFIIUEL, AT ARG R CILERICIR & 2h o T,

# 2-2 1X. MNBREOYEHEMR TR L PEFFMRFERERLERTHD, £
2-1 Ok 22 OFER S | ARFTSEEIZET 27 =7 &L —F TiE, #1% - HEHE
RN —F RFFREICRT 22U 7 b7 ¢ U B2 TIIAIEBE Mgk
R PEHE MBS RECE O E VIR RER TV D,

/

3

3 2-2 K RE OYEHE ML TR & P EHE MR R

VB Wi FR
K (7T0%LLF) i (70-90%) = (90%L4 1)
HEHKE & r=7 W RDT
[y R 2 (40%LLF) | H—F NV S
L M7 7 U0 A RxTT
(40-60%)
= A
(60% L4 E) T4y

HiFT : UNESCO, Institute for Statistics 7~ — 2 X—7 (http://www.uis.unesco.org)

() WES8HEDHHEEHHBBICHTHELAEE

A ClE, *F5 8 HIEIZEI L T, #IHEMEBRIEE TR 2 HEARE A, YikE
DEFZEAFEEHE, fh K — s E, BEFEOMmSCER, MERSESE» DT 5 2
a%ﬁ&touTm\ﬁ%SwE@m$#ﬂﬁﬂﬁﬁ B 5 EAGREE 2V IEICET
WLIZbDOTHD (2B FEMNOFFILEARE S L TR EERE R L TWD),

O#EOE DM L (8 71[H)

Q@%Hf - BV ¥ 2T 20%E (6 HEH)
013 (P ES))
@B T EOR% (3 7 EH)
@#FEOYE (3 HH)
®@#HEITB O (2 H1EH)

FEOFMERNS ., X2 8 VEDOAETHOEICBWT., ZEDOE DN LA E S GRE
ELTHBIT BT, FRICHH - B Y F 2T LOWECH R B RE e L
TEITONTWEZ RN T,

* [EE R EBR G R A BHERT (20020)  [PRFERRBEIC AT 220 R T 7 0 —F - HEEEHE] p.25
C RV Y2 T ATOWTHE, PEREMBREEOT —Z RN e o), MIEBEMBEROT -2 Dhk

FoE L7,

14




—7. *%M)ﬂ%T&i‘ R U 72 EE AGRE LN %ﬂ%n@@%{:ﬁk%,ﬁ%;ﬁ
& LIERIOEAFE O Z TV D, £ 2-313, —HOdREICET 286 0f)Hh
SHEMEBFIROIENRELZ L L0 LOTHD,

* 2-3 : AEFA O T EHEBEE BT D EAE

4

AR

A RRTT °

IEERBEBOFHE - A5

HURTT °

HARR) 70 BH BOR ORE -

H i

77U h °

TV hosA PR FCER SN TEEZRBA~OHERHAE
AR DOBUE N ERE LR LD RTE

H—F °

HEDOEEFRDN

213 HWERUGDELEHMLE9E

(1) AR 15N R ER 55

WP RO 7 1 RIEAS B ST 1994 £ B BUEE T RO WM - W
NEREITIZELB A DD, & 2T, £ 2-4 T, ODA THROBA LB E X 72085,
WIh S EERH 7 v R OBFLER 2 B BE £ COMME 4 2L 0 IWTHEL. &
NEZNOHIRNC BV TR S NI HSEBER 7T n B & 2nEh ot i &

T REDZAL 2 4T LTz,

& 2-4  YIPAEEEOR T v R OB AR & 1 7031

%5 1 1) : 1994-1997 4E

%5 2 1 : 1998-2001 4

% 3 H] : 2002 FFLLE

ODA TH# ODA TH O MM

ODA FE DO #

WA | Tav=s bR (@)

HMETF—2IkiE (OH)

EWH7mr =7 b (eHD)

O7 7 U4 - MSSI
@ RIT + STEPSAM

W |54 | @74V by Nor—THA° | @7 =7 - SMASSE | * 77 =7 + SMASSE II

VA @ . KxI7T « IMSTEP

) @/ —7J - STM

M| 34F Oy 7 b« NEREHERZ | k7 ¢ U B2 - SBTP
iE *F7 7 U - MSSIII

* T 7k
B
* 7KV 2T A - PROMETAM

IR

%1 81(1994 £~1997 4F) 3. HAED ODA THEMAATE B30 oBIMEm 2R L
TEEFHTH D, HARPOHUTEBE B ORI 7 a2 hTHDH 74V

v o EEREImIE e 2 —7 e 7 b Id,

Z DX 57 ODA TE O NME

FIORFEC, Z A F TR FEhE L C & 7= 52 AHA0ISERE S 872 A ikfl o2
FVEORED 2 EERBEE 2 MDA X — AOMAE DI LD KHELR Sy r— Ut
JIOFETHGESNTERZHETHL (T —T v 7ML ED D & 7HRMTHEIE)
%2 #1(1998 ££~2001 £F) (2i%, =7 O [FEHERAFRIL - 72— X1 (UL
T SMASSE - I) | (1998 4E~2003 4F), A > KRR T O [HIhSEHE R 405 JL e it

S T4y RN =V, Fafk (MRS 2 —TaY s b)) ks LT, BHE,
HZIRIE, JOCV F—AJREDHMABTDLEIZL > THEESNTZRUETH S,

15




(LT IMSTEP) J (1998 #4:~2003 4), #—F @ UNHEREEER#AESE (LLF
STM) | (2000 ££~2005 4£) @ 303, W WM& 5 M &I 5 [Try=7 R
Bk )1 (Fef) L LTERIS N, —HITBWT, ZORNIRS] BN
(Z1E 9 BRI O EAL D 723 T3 E D ODA TR OB S BME SN - THH v |
BB E B 2K o7 7 m Y= M3BthEND K9 Tl ol BIZIE B ARy
7O THERHE W EE (LLF STEPSAM) | (2000 4£~2003 4£) TiE, #1810
ZIEMICIRE L7 vl LTSN TN D, Z0IENCH, =7 o [/NE
BB S (1997 4E~2000 4F) . P77 U WD [ AT~ T 2 77 25 B E0R)
BEMHIH - 7=—XT (BUF MSSI- )] (1999 4~2002 £F) . @ 2 fF & [FRERIZ I
DM 3FEMETHEMEF—LIRET R P27 M LTHBEN TN D,

55 3 HA(2002 FELARE) ©. 55 2 WIT T & f5ew T It S 0 I YR B 7 2378 0 B
L3, ZORENISID EF o mEEE, TROGMEESH I, L LAE
DR C L 0 2R 72 i % BT TR~ LA R TH 2 R TE D,
29 L7 FEHE O FI2iE, JCA IZBWTCIHKD [Zay s i)
WG T e e b LD b, FMEF—LAREBEOT 0 Y =7 A
it IRl Uiz et s, &< [Hlimi7e vy =7 b L LTRAE S
FENEFTHND, TOWEI - T, FMFIRE - FHER - B k572 E OG0
FRRM ORI 72 E1%, FEOBIEE NFITIE U TR R RIRDBATHE & e o 72,

B 3WNTH B SN B 7 e =7 Maid, 74 U B o [P SEEK
BB IHE® LEE (LLUF SBTP) | (2002 4E~20054), F§7 7V D AT ~F v
TN P ERLRHE I - 7 =— X (LLF MSSI - 1) ] (2003 4-~2006 ), —
T RO UNEASHER B W] (2003 H£~2006 4F), R Va7 AD [HEkfRE
116 E (LR PROMETAM) | (2003 4£~2006 4F) . 7 =7 @ W&l ZeE il -
72— 1 (LLF SMASSE - 11)] (2003 £~2008 ) 72 ENdb D, ZHREIEDFE
ML, 7 = —X 2D =7 SMASSE 3 5 - TH H LIS RT3 L 7> T D,

(2) ¥/ HEDEE

4 2-2 1%, FIPERRECR L 7 m R EH)E - PEHBE L AABNCAE L0 TH
Do ZHIZEDE, PIPEIERE Y0 2RO L, WIELASNVORERGE L
ELONRIEM (P F R 2E, AP aF A1) ThDH, TELLDOHRE S
ELTESZEIED S b AROHZER LY - DI P L LGl Lt b D
WET 7V IO 1 (FF7 7V 1 MSSIED . HARD @GR LSS 7o % R L~
NEMNRE LT bON T =T O 2%k, R T O LI, ik O E L~
DO ST aRMBE LEZbONET 7V O 14 (7708 MSSIHI) Thob, £z,
WS L S L~ L O S R L LIS DR AR (74 Ve 24k, H—F 14,
AV RRUT LI, B, H—F TG L LT D 0IHSHE L il b S#HE TH
D, AV FRUTTEPFEHFICLY EBABEBINLTND) L2oTND,

16



2-2 1 FIREERI

EEE

VT b NEREERHR S YGE

c U b NSRS
% - k> V2 5 A PROMETAM

L s FEEH

e - 7V ARYT 1 STEPSAM

- /=7 : SMASSE- I

- /=7 : SMASSE-II

cFT 7V A MSSI- 1

<7 7V A MSSI-TT

MHEHE

T4 VY RNy =V

- 74Uty : SBTP

- f v K37 : IMSTEP

- F—F : STM

T — NHEORERTIX, eV s NOEMRENE - PEHEEREEO L ZIC

< MERET DERCIE, BFOEFHICE SN LW EIZEREHEL RoTN D,
ZOMOEH & LTIE, Z2WVIENDL, TOAEORERBIHE, fh K — & Oi#EELs
== ADEI LR oTND,

w EETIE, VESE IS LTIt R =05 O TR 5 508, PEHF I LT
WSR3 TRWZ LR M EBEER 7 n 2 i L 72 8 I EITB W T
b A RRYT ACRTT . r=T T 7Y ATENT, EO XD ARG
T oI, bHAAMKIRE L THIFHE RO =— X 3g EEERICB W TEWN &
B an3, IEFICEY | PIFHE OB 3 & OEIZB W T, BER IO

HEADPWEZBEPOHFEHE~ 7 FLTETWD LWL RS Tn5%,
7o FEBEEE OILFI LN, PEHE ~OBFRORNN & Z U HEOFTFEILK
BEZDS2H Y, FEHEEXEOMLEENRERL T Z ERTREND,

—H T HEHABEL L THLLTH, PEHBEORFITVEBEORED EITHK
MNTHLDOTHY) MIFEHELOEELE X D2 L OMEEL RV, ZORIZONT
X, A —FIBIT2EE ST OUEN R IFINSE LD, H—F T, HE7e$E
HETERRIE L R0 B RRCAR IR IR 2 4 5 - THOWH IR & OBEEA R LI L DT
X720, UL, H—FTiE, 25 2725 JOCV 2 X 5 ER OEERHEE S 1.
FIKZF74 =7y b & LIZBABRAEDOFEEETEN L, [T v [ZX 5/ #EKRT
OFER R E . [JOCV] I X 5@ COBBRIEE &, b IBRHE X
DR L~V COHEMBESE L VD TR R W) REIAS, fERICER S -
RIETHDH EBHmENTWD (M2-38M]) 7,

® Tk, EEILAEE] (1999) T 2 KRS T EYTEHE LR B O L ) TEBREE W wmE]
%2%%2%

TR e, BERIME T (2003) T —TICADII (ZIAS T —@iE (Beffith - Mg et 77e—F0
’E (%) | EHERH ) FERE R

17



2-3 1 =BT 5 UFER R BB RO OH

nEYE HHh SR .
BRSNS EEHE
5o g JOgV PRAE
ERRgEHRE (ST SRR e B EIR A TS5
INREERT DR 1S EEHE~OEERE ELERETS
RIS HEE AHERE BT HD®E

HAT - AR, BB R (2003) & 2B IR,

FTREOFELEZHBE LD E ZITEL ITHOWTIE, T E O8R5 - W FEh
AIREME, fil R — & O - 5, = —XOEIFEZHREIITHAE - oL, 51
IHEE - PEHE OBBEK LOEREEE X T, W - SBOWIE & K ET D
TENMETHS D,

Q) B/HHBERMDE

4 2-4 1%, WIHEREEE T n R ABER BB L O Th D, ZHUC X
DL, HITERERE T 12 #HE05 b, #r (BE) OBREHRELIEbONR 1
R (RrvaFA), BREKOEFOm T E2x5 L LI bDORKR Y 27 2% RS
R, LWOIWRE > TN D,

X 2-4 : FERL B B0 FE
HE - H¥
T4 VY Ry =V
- 74Uty : SBTP
. -4yﬁ%y7:mww
iy « B RTT : STEPSAM
< & =7 : SMASSE- I
- /=7 : SMASSE-TI
VT b NERER R S G
TV b NERER OE
T 7V A MSSI- 1
BT 7V A MSSI-II
e - H—F : STM
BT BEOB
- "> V2 T A : PROMETAM

WP EBEEHR 7 1 RIS T 2 BECRE A o E B I, e O RISV T
LEEBEZLND, ¥ GE) W IRGRE L LAy Y27 A TR, FiREFEE
PWHERERETH Y | AEOHFEP R bEWEHD 1 ONEER THHZ L &
21X JOCV IC X D RBEIRDOEEN B o 72 Z & D FEIRILIC B 5 KRS ERE
iz, —F, BEREERENEFE SN S ERTERE LT, DEEMREDIMRES
EPEMEDE LD T DRV FLHEAMT RO AMBRNEH L S TWnWDH 2 L, 2) HEFERZ

18




BOBMMEE VE DM EARD BTN D Z & CiE AR - JEZHE S R
BAOBED) . )EREF HIE, AR ER & BB H Y | SRy 72725
BRI BILTNEZEZ LN TNDSZ D3I ANETLND,

¥, AFHICIE, EERIBE R ERE SN D 3B OB L LTI b
KOBEREE RS 2 BB L TN D 20 R ARORRE I LT >~
F— b MNAELEM LT, ZOTr—FRETIE, ['rY=7 MERRIZBWT,
ZOTuY =7 b TIIMEN R U CHEIRER D 5 D & & 2 Tnen & OER %
TV, 74V, =T, hRPT, Ko PaF A, 2VF M M7 7V D6
71 E 9 BIFEOBMRE S RIZE DG iz, £ ORRIC IR, BERBEITERAEO
MOBEW /13 BICHEL LT, &5 Vo R —IC kit UC, S BT %
STWESHTHoT &, BIFFERBOETOBBRENREZ TN\ ENbhoTz,
I CIXEERLEE OB E O HMEMEIC T L CRMA R T 5 T bitTn
50 (1% P11l M), EBRICRIFICEE D - 7BRE O T, BERHICET 2
B 72 BN ER STV L9 Th .

(4) BB EHE (INSET) /B EEM(PRESET) A7 58
BREOYFEBHRE T 0 ZUETIE A Y F 27 LB LY EEIABIC L0 It
BEREPIL TN D, £ OJRK Z 54 LI e TiE Tl A E T S#EO L EE
ZUETHEBINRINTEY FHREDS Y FEOBENEOUCEITHATHE O
FIEEIE B2 b T DAL BBREOEEER T TAS< V) BHRICH D 573 80
P BTV DS, X 2-5 1, FIP SRR 7 1 RIFICR T 2 BB HE R ES
Bifg# B W& (In-Service Training: INSET) & #5787k (Pre-Service Training: PRESET)
MCHRELIEbDTH D, ZHUCKD &, PITERERE T v 12 B0 55, BUE
HE&ExG L35 INSET & #HBEHBAGIEDFA4 % %15 & 9% PRESET Ol 51t
WA ETOTNDDON 2R (W RYT, A2 K3 7), INSET IZx4 5175
AT TWDHDNRZDMOD 10 B, LW IR E 2> TN D,

2-5 : INSET + PRESET 5I|55%8

HH%Z B #F & (INSET)

c T4 VY Ry =W
INSET-  2# « 74U B SBTP

PRESET « 7 =7 : SMASSE- 1

< =7 : SMASSE-1I

VT b NERE R YGE
TV b NEREES R SR S
BT 7V A MSSI- 1

BT 7 VA MSSI-TI

- H—F : STM

INSET 1044 « R ¥ 2T A PROMETAM

BiNE B HE L BB R AATE (INSET - PRWSET)
A RFR7 : IMSTEP

« B RUT : STEPSAM

e

8 IEAKERH (2000) THASE O BREELIEE W IITHOWT OBLE - 3RE - BY— H ARV EE S 23 B4E
JSSE/ICASE/PME & RIEFSESIMNME— [TEE#HEW1WmE] H3E8E 15

19



T — FEOMAEM B LT, WP EBER T e ZFICRB TS INSET -
PRESET DO /JERED FRERLHIL, =—AXDmS LETDEFTH D, £/,
INSET 2R L7ZZDMOHEHE LT, 7uY=7 MIBNICHEE - 72y =7 b
HiEZ T 221X INSET OFBNRMTH L L DORIZEZRET b, 77205,
L0 B2t 1 sh A 425 - T, PRESET L0 & INSET H3&R S U D A2 &
WEEZx b,

FATHRAC AU, BHPEE I, EERICEH T 2 8B Aoy & 4k, YiE
DIALRIE 5+ B - BORBIIKGFT 2800350 Z LRI TN D, BREDOHIC
DUNTIL, PRESET (2851 5 # B SuiF MBIl 2 BB BT U % = 7 2O HE
Sy RONREARIEAII 2 N D% FT-. INSET IR\ TH ., HEWHMEIZET % HlE
(Bl - FREREH O BHEBR i DR IE ) IR SN D E s b D, ZD XK 51T, INSET,
PRESET 12, BURFIZHIGI SN DE 030D Z LICHERLETH D,

(5) HEARKICLDHER

D E DR P AEFEERHE 7 1 R TR BUBER F 73RS 2 B A
MHNZAT O 2 LIS K W HBDOREAM 2K Y Il L 0 EEDRE M L2 #ER T D
ZEDNREESNTWD, DF Y | MITEEERHY T 0 R O E R 72 2 i TR
BROFMFEETH Y, I RA IIRE - £HETHLEEZA NS,

2-6 1%, HEHNHMEIZEET 2 E#ER 22 4E TH 2 BB A EICH LT
TuY s bRED LD e N RS &l U HE T AR LTIc e R LT
bHLDTHD,

2-6 : HEWHET XS X 508

IRE2—21 R8—=22 IR8—>3 INBE—24
s> 2 —IC BRTHE EFNK 4Oy b RZIZEB T HHHE
BT 30 VSR8 —wHE RIZHITEHHE
EHIE FEE 5 — REHE
= BEICkD
HEML—F— ki pES
YR=b s
FHE=IE L
’ FHERIE B - #%
FHERE TRNA RESA
Y (RTHE) (EFILERL Y Y
ETHE) -
BHHA A g

® TERERT, EILRET (1999)

20



# 2-5: ZEMHETT U X 5 5O KK

PRE— KRR UERE
WRE—2 1 | 74 V= | HRICBWTHHERRTI 2B L. BRI NI HEREI A4S #5005
4 =7 SMASSE BIEINEZHE ML —F 2RI L EHEEZ PR TEET D, TD
(7=—X1, 2), %, BE ML —F—BHFITRY, FHFOIHEE & —IZB T
7 MSSI(7 =— A1) | BHEZx%E LENHEEZEET D, ZORX—2TlE, vy
=7 FOHEME - CPIE, BEHEHE N —T—OWHEE TEFML T
l/\ZDO
NE—2 2 | H—F STM, 7T AL — (MU CHLRE L7228 SRS S 2@ L., #E8
7 4 U B> SBTP, WCHHE DG A EERMT 2, Zo_RZ—0 Tk, Yudx s NE
BT MSSI(7 =— R 2), | o w2 —r8— NE, BHEBS & B R — T A, 58
FHOMEATK L, WHEDEHI0M = (ST AHHER1T D,
WNE— 3 | =V MREYE, HBRIETA RT7T v 7 2BA% L, B ISNTTA KT v 7 25T 5
VT NEE U, O DHMAENHEZIT ) LD TH D, EBICET AR/ 1 v
R aT A MR E T, REOEB R EEVITLCERT 5,
PROMETAM.,
NHE— 4 | A RRTUT IMSTEP, | REOHE #XBITHHMEE EE L. KEFHE L LEE, BBRAES
AR T STEPSAM | S ZAEICH T DWHERRENTOND L DO TH D, (miEi#EE T
2 LB HFHHE O REBRILE I S LTy,
2.2 WREHEOT7IO—FIZLFBEBLERL
AETIE, BRORIEEIZ X Ao A E 2 72 LT, ®IREN-T7 7 rn—F
WL > TR - SEEITR ) Z DO LT LB OH DT 7o —FIZiER L.
ZHOFERULEIT D,
221 FNREEOELHT7IO—FICKEIEHE
REFAGTIL, FOFERERE 7o 2wy y 72TV EEHRL, BV
BT IVOREINTZESZ T RESH LI/ —A b L. 7T e —F & LT %
1Tolze BT LICEKRNT 7o —TORNRIZEVOERIIR NN, FHEOAR
PEOT7 Fu—F M LR, LT 1l o7 Fu—F (K 2-6) IEKNENT,
F26: KT u—FOERLAR
ERT7e—F 770 —FNE
AFEEEHZ | Fadzr Fa2EE - EE LT EODEREEfgO-ODT7 Fa—FThbh, 7udlzy
7T LI FRIZ, ey 7 MEBIZ LDV T o=y FEFRELZY, 7Yuv= MNEBIOT=4%1

VI DTEDDYATLAEERELEVTELDOTH L, ARFAREESRVNENEZEESIT. &
TOTadxl NTHEEREND ZLIZhoTWATZD, A7 7o —FITiTEH TR,

BHEBE=—A%
Hr

Tuv=y FOEEL LT, HEME=—XT A FEER LY . BEREEOFEE
E - O EATOI T e —FTh D,

CHHE (23€)

TINRR B, BEMAREE, AEHBHMEORE - SGTEENETET e —FTh

EziES 5, BB ELIIBEBRINIMOT AL, T=F ) U ITELED,

DB FEER | HHESLHMFE O HMHRE 238 U C, HREICH T D458 - A oM L, #HEFHE I3
HE ~DHHE LIREEEN DN E%, BEBRBMEOHUE ORRNMLEDS LT 7o —FTh b,
EHBNL—F | 22Tl T#EB N —F—) %2, BUREBETHLINZOFDY —F—i L L THOHE DI
—~DHHE BRTONBICHDE L L, Ehicky, V=4 —FL—F—] [F—FL—F—] D

RN 5,

FHIEH B~ | EiR# B L —F —LDANOBBEE I LT, D WEHE b L —F—%2& T RWiEEI,
R(ES WHE % £ltid 2% 0 JE T, BREBORERAIM EZ2RDZEEHMEL TS, 20T 71

—FiE, HIROWHE > 7 —ICHAROHUB 2RO THHEZAT 5 HaE, PR EI3F
IO DER THEDOWEZAT ) BE TN D, Flo, BT Z—3— MEB O E)RE

21




KA m U CHEHM LT 5 Fra iFd, JOCV R8Il T 2568 bH D,

GHEFHSE~ | HETHE CTHIMROHAEFEECHEEE, FIIEFROREEZXG L LHEST —2
OWHE - UV—27 | a vy aBEL, BUBEEWED-ODEREM - EERNIEZHIZCETDHIIEEHE L
vav/ TW\5,

HEt =% VU v | ZHEBWHEONERR, THEZHEDOITH>FEE2E=FV 7 - FHiTHT7 T u—FTh s,

7« Gl

LBRE~DOX | 7uv=y FEREEZXNRE LI T —20EL, Yoy s FORBREFENLZD, 3t
TS ) HFTHIEZBULTC, 7uval hOXEEILERL LN E LT 7u—FThH D,
JM I ~DWF | ey N TEELTZHEFEL YT e Y27 N TR LIEEMEOR RSO L% B
BHEOE & LT, =a2a— AL F—MEEORIT, V—2 v a vt —0E., T4 K740

WEERITH T T u—F T b,

K.ZEWHEIZ R
T HEGRES

WRLE F 72 T D — R - PURBIRBEBOR - HERHEOREZ AN E T 27 T u—F T
b5,

BT, INHDOT T u—F ORI E RN L, EAAMAT (77 r—F

DHEFL L TROBREVDLDIZIFOZ, ZOMOELDITIZODFE T 2T 72) 21772
ST, TR2T ThDH, ZORERLD L, FREMEL VEBOT T u—F 2lHE
bETTr Y= FEMELTWLHT, FFICHHET e —F (TRT7 Fr—F

DEF) DOHENEMFEZILEL TEL RS> TWDLERDND,

T2T: BRHICBTDERT u—F DM

R BRI 2 ER3 R4
[EE3 ey | hzz [ hzy [ @rvs | mravh [ A+ [ ey [ 1T | IV [Revaix [AuERNT [ vEYT
IRvisrg [ EBEEREERHEEERR LTS LISy [MiEREN T EERNFREN N ERERERIEE NPT EELE & B &
FgER EERE BERE PNPEEAINIEERHSE BEFERNBEREMEETRERL RS ELREFE & & &
tw#—ﬁswsﬁfsws%—?ﬂﬁéﬁ?ﬂﬂéﬁsw) LEE PROMETA [t E]
%5 ) 2] HlEEY alEES SBTP) M) IMSTEP) [STEPSAM)
MSSI-1)  (MSSI-2)
AEEEES A
T LB i O O O © O o (e} (@] (@] (@]
BHRE=—X%
i (@] (o] (@] o] (@] (@] (@]
C.HHEHHMBER
© (@] (@] (o] (@] o] © © © (@] (@]
D.% B & AR
BE~NDHE (] @] (@] [©] © (€]
EZBN —F—
~DHHE © © © © ©
x
L FEmBAGET
T |FEFEE)NDOH O © © © © © (@] © © ©
o]
¥Gﬁ§z$%«
DHE-7—0Y (@] (@] © €] ©
EPE
HE=ZYV T
Bl © © © © o (o] o] (@] (@]
LB READX
BIRETE O O O © © O o] (@] o]
J.th b 125 ~ O F]
BHEDER O O €] © @] [©]
KZEHEICH
THHRIRE © (€] ©

k =7 (SMASSE II) oW i, #¥=7TENEITOOY v 7 EF DT Fu—FOhz R L,

22



2.2.2 HERGEOHEFBET7IO—FICLDERE
EROT 7 a—F o OFE RN BEE TOYFERERHE 7 v Z2040% TiHET
Tu—F | R L LTEMINTEY, S HIZEDONE =2 BN DTS FEATHE
THDHIENHE LT, SEOMBEEOERALCIX, ZoE\ICER L, HREE
WHE (INSET) /ZiE3eRk (PRESET) WL aHE S RIC L D5 E T/ o7, 72
bbb, WHeEDZEE) L. THEWHELFX] L) 2 OOEEEMFE N, Figlc o>V
TP L BB B H IC oW T i A & EEEHE 7 % xfiie S 1 C
XLz (K2-7) .
2-7 : RIBRIEOEERHE J7 U & 2 S RO
S, 1
(héﬁaﬁﬁ) U Sy Sl
« =7 : SMASSE- 1
< =7 : SMASSE-1I
i) R <7 7V A MSSI- 1
BIZEAA KTy EEEEFRXOHKE
VRFEERILET HEEPLLET S B2
BEH = « 74U LB :SBTP
M7 7 VA MSSI-II
PRESET \\\\—/// (INSET) _—
—_— c I UT N NFREEOR R e
C VTN NEREEOR R YGE
K@ INSET & < R ¥ =T A : PROMETAM

PRESET =X 9 %
=%

EEFHEAR

g
« 2 RF¥ 7 ¢ IMSTEP
« 1 ARYT - STEPSAM

<>\\£ﬂz
BRABHELY S

A5 —wHEE P
DETHES

FURITHRIH U 72 A O E 28

A i X5y EFR

i T4 (PRESET) | HEOFEK A HiY & 95 PRESET @ HEjii

BHEZE | BUBZE(NSET) BB A OWHEE HI L 3 5 INSET O3 fiE

foE frEakE ORI BV T, HESE T h S RIENT-HE L —

#HEMED (B Ar—FER) F—Hx G E LiciMEE PR CHEE L, TOXMENMFIZERED .

Jiz BH ST DHE Bt G L UT-HME 2 T D
EBEIHME )70 RS DFREHIEN [0 T A — | EMEEN DR L. T D
(7T AL —HHE « | 7T A BT DFROEHBNSGERICET VIHES RN
BENHHE) &) &EE - BN+ 255,

10 1 3 (2ol B S R L OCEEHE FROWHE L 1Z872 5T 7 —F %A L T\WA =, K
2-7 Tix, FOHRIMET ST Fe—F & L TRLT,

23



2.3

2.3.1

BRI, BERTAXDRYT—FR) 0BEBHETE(NSET) 7TFO—F TH Y |
TaYxl NOBEMGE B —R— NMIEE, HE ML —F—F TEERT LN
F—rThoH, FM1IORMZIE, 74 Vo e =) o 157 =7 SMASSE
Tx—R 1&I1) ., 7 MSSI 7=—X 1] NEEh5d,

ER2x EEMEARX (VFX4—E) O INET 770—FCTho, ZOHEH
TiE, 7 T AY — LN D PR A R L RNIHE 72 £ %38 U CHE T EHEHE
DG ERMET 5, FFEEFESC b L —F —IZHBHE 2 £ T 5 7 —ANZ VA, D
NEIIHHE D EREESCTHMEZ B E T2 D TH Y (HAIRET 2 2 L &nif L
TN A — FHME L1357 >TWD, B2 ORMITIE, [H—F s . 7+«
Y ¥ SBIP) . [FE7 MSSI 7 =—X I1) NEENn5,

R 313, REHARFTVIBRREFRDELIZINSET 7FO—F TH S5, Z ORI
BT DML, BEENA RT7 v 7 OBRBENERBAEE LTRESNTNDR, HA
N7y 27 Z2RM3 25 BE9T, BURBE ST DHE S AT L TITRbiL T\ 5, M
3k, T=v7 bR Y | =V 7 MRS ®E) . (R vad
Z PROMETAM] 2 & Eh 5,

R 4.3, KZEHDO INSET & PRESET 2flA GO ER7IO—F TH Y. K¥#D
BAETFH A RS L LT BUREE L EBE AR L CRRIATRICHHE 21772 -
TW5b, B 4121, T4 R 7 IMSTEP) . [ >R Y7 STEPSAM) 288 £ C
W5,

gl & X RE 2.3 Tid, BT 7 a—F ot AU ORE R A B E 2. BRBTRE
iz ATV, PSRRI 7 1 R OMR O FRBLE i 2 Jik - FREER O %
79,

BRICESENMTMEVCER-AEER. EEZROMH

HREOFMFER OB

IR ORERU RS R A B E 2 T ARG ORI G R AR 1~4 (2508 U CRERY
ROEF ATV, OB HWTINICIY £ Lol (RMIER422R) , 2B, 2
ORI RIE, BEAF O - #& T KR B AR CHE L 72T > — bk
FERBEEATHEHLIZ DO TH S EHFAEGRREIITON T, Bt ToOM S I
DIRERRELZE L L), ZOMRZHE A KRB ZBIEIC B UTRER,
U TOmREZESHTHERTE,

@ FCEHIZBLTLWASEHTH-oTH, FHEHZREBTLL—BLEW
ARIOSGHTIE, B 1 ICRTD 3 %Mt (T Ve o=V r=7

NSRRI T e 12 B0 O b BEICK T RERE & SRR A0 6 RfE & TR & ERiE 0 2 %
o, 8 Rk a Lientrg & Lic,

24



232

SMASSE.F7 7 U 71 MSSI) BRI 2 ([Z @4 % 2 2 (7 —7F STM. 7 1 U B2 SBTP) ,
YR 4 BT D 2 R (4> RR L7 IMSTEP, 5 >R Y7 STEPSAM) DF& T HERE
MHREEL D, M A 7 b - ATREMHORBNEE ZNThE L, 8
DR RIEBLOBENIOWTHE Lz, TOME, MCEMICELTHTH, £h
ZAEHIARE RIT e > TRV | B ORI #E R OBIMIL R B e o7z,

Q@ RYHMLEHREREZERNTIHEIODINTIE. LELBE(A2/39F) OFFEEAS
LN

TuYx s NEEOEREICOWTIE, 286 (2 RAT T O IMSTEP KUV
RYT D STEPSAM) ZFRWTIRITERL SN D RIALTH 5 & OFHIliA R STV 5,
— . EABEOZERRIARE G OT=A 37 MTOWTIL, 2, B R &
R LT, RREGE DR U TURWEIMEIE 72> T b, £/o, 7=7 « SMASSE °F
77U A MSSI (2R 1) CTH, eV bO N AE (EEOHIEFRES O
] 1) 23T D72 0IIEE %R ) ORI A ET 5 & | & TREEMFH A CHlT L <
WHT—AbHD, TOXIIT, MITEHEER T 0 =7 FTEL A 37 FOJEE
T BT IR T D FEE L < VRRICAEE LSV TOMBSII R BT 5 Z &
DRFE L 75T D,

Q@ ZDHOFFHIEEE T, FIHhFEELBIEEMOFTEICRELISERIh TS
MREMEOHRIEICONTIT T E A EDORIETHRZ Y TH D & ORI RIS
HILTWD, —H T, MITHEHERRUEZE R T 2 B0 RMET, RITER S
T RNT Yy NIPLRTEADE - & 44 I 7OEUMEEZ > o TH Y | HEEl
IaYxl NEHRT D3R NGTRDITWA T — X 3o To, I,
FANZFERMEIC DWW TIE, ik, B Hilio 3 >ORLED HERHMER Tt TV S A3,
BeAfriin o B 328 R FICFEAM S AR BUR 2 5 O BB RETIILT LD
+4TROGEIG E 52 DRERDEL ST,

HMEEHORB-IAEFER. EXEEROHH

LU EDSHRER O Y | BUEE TOHBFRM TR S 7z 5 HHAFE GhRE - 1
YoRU R BNPRIERME) ORERE SRR L OBRIZ OV TR, ST L b E A 2 B
MA BN ol ZhE D | Pl RICEEZE A G X DEKN L LTERXOBNDLD
I, TRUFOEAGRIN BRICH 0 Tide, LA TR, R S - 3
DR EVDIZIED LTV D D Z DT DK BNV D AR T RE{TR> T
B0 ThDHEDRRICESTZ,

Z ZCAFHIETIE, BUEE T LA =40 5 1 H Rl ORI 2, FHE
EOERR - BLEER S ORI 2 72 BT SRR OB )b D EHE D
M 21T > 70 (IMTEER S 22 ), ZOoWr 2T, RIFORRERIZIEZELE

25



L7c & BN DA 288 - 0 LSRR, A1 S EER B T v BIF O 2 26§
LHEELEDONLEHEZ, RAEIRT 5 USRI LT,

O tE-IE

WP EIRER T BIC D 6T ZIFOEE R KD HER DO —D(F T v =7 D4R
P HEL IR LTV D, ARENL R I B A& =— XoHr<e, KRR E 15
B E 2 Tem ¥y Z R & B ANE OBTE L FrIC B O )38 % R F 2R
Lo T,

Q@ HRODERFH
MR 7 n B CTEBM SN TOWDLHETHEDZ 1L, Th A7 — Y
(mEahE 50 28T 2% ML, 17922 —=05 (EFERZAV—T7HHES )
ZEMAT ORI TE 5, INODOHNIENENERR LK MER > TEY, Z
O LT A BN £ 2 7o ECHHEZ i L TV D M A 37 hOFBUIRE 7
HELERIFL TV,

Q@ =it

IHEOZRMETIE, MARIRIER £, £ DOMD ODA AF — LD K72 5§ Bl
Ml R — & OHEENIT O T WD, e Y =7 NS ORIREERT & DD H Y F7
. FRICEH RIS A RITTHER & 2o T e,

@ #HIEL

TRV MO D BORE SR OB, TR TS L ~L TO MR DORHERRIZ
Do TG L) g3, mIENC THRMOE Y Th D, FBORRHHE D H B
72 SNTRET 2 BORRISRIE, FRICESLEEMEICRE SRR L Tz,

® E=HYLY -5

PSRRI T o RIFICB W TR, FuY ey ML AHENHEDFREL | #
B AEORNOEAVWEZED L IICET=X Y 7 FH i+ 2 23 EE OFRE & 6
25, B=F ) U IRFHiZ B TR Y 27 NOFHEAE L FIZ#EY 2o F A I
BBETZN, 7= MO BEERICKE S EBRL TV,

WELE Tl MIPERERR T n B0 EEAT D LEZAbND, kD
HEHERAEY O & LT, oD TV, 20 LT, BIHIGRA XS 4 £ 0F4]
Wrge (B3 %) L. WIMEEEBEING 7 m Y =7 12 BIEARHRIZ LIRS
B (B4 5) 2170, R ICERHHLEOHGIOEH (F5%) 21752 L L35,

26



	表紙
	序文
	目次
	写真
	略語表
	用語解説
	要約
	Executive Summary(英文要約)
	第1章 評価の概要
	1.1 評価の背景・目的
	1.2 評価対象案件
	1.3 評価期間と作業工程
	1.4 評価の実施体制
	1.5 評価のフレームワーク
	1.6 本報告書の構成
	1.7 本報告書の特徴
	1.8 評価上の制約
	（参考）理数科教育における教育協力の動向及び最近の研究成果

	第2章 案件の整理
	2.1 対象案件の整理
	2.2 対象案件のアプローチによる整理と類型化
	2.3 類型に基づく横断的評価及び貢献・阻害要因、重要要素の抽出




