3. DEVELOPING A MONITORING AND
EVALUATION PLAN FOR ICT

FOR EDUCATION

Executive Summary

B This chapter provides an overview of the processes, tasks
and outcomes that are needed fo implement a successful
M&E plan.

B The M&E process should be an infegral component of any
planned ICT in Education program and should be factored
info planning before a project sfarts.

B Appropriafe, realistic and measurable indicators should be
selected (and not foo many!) to monitor outputs and
outcomes.

B Al major stakeholders should be identified and involved in
making M&E decisions. This will avoid possible problems
with buy-in and commitment later in the process.

B M&E implementation costs should not be underestimated.
We suggest that approximately 5 fo 10 percent of fotal
project costs be set aside as a reasonable target for M&E
programming.

TINA JAMES AND JONATHAN MILLER

3.1 INTRODUCTION

Monitoring and evaluation (M&E) allows ongoing
learning and feedback throughout the design,
planning and implementation stages of a program.
It includes an assessment of results at the end as
related to the original objectives set for the
project—but only if you plan for it in advance.
Program implementers sometimes regard M&E as
an externally driven and imposed ‘policing’ action
with little perceived value, while policy makers try
to understand ‘what happened’ after project
completion. Both of these are common occur-
rences with M&E in ICT for education (ICT4E)
projects.

Fortunately, recent trends have been moving more

towards a participative, learning approach with improved local ownership of M&E efforts, and greater

collaboration between policy makers, implementers and learners. This requires that sound M&E frameworks

and practices be put in place at the inception stage of an implementation program or research exercise,

rather than as an afterthought once implementation is well underway. The M&E framework should be fully

aligned with the program design or research methodology, drawing on both quantitative and qualitative
data. Ongoing M&E then becomes a project output in its own right, with the added benefits of learning
from past experience. The outputs from a well-designed M&E plan can in turn influence the future
directions that an ICT in education program may take, and allow levels of flexibility and adaptability to

changing circumstances.

This chapter describes a number of steps that are common to virtually every M&E plan for ICT4E projects.
They include how to get started with the M&E plan, how to translate the overall vision for M&E into
implementation, and how to disseminate the results. The important aspect of determining the costs and

benefits of M&E is covered, and the chapter concludes with some key recommendations.

3.2 WHAT IS MONITORING AND EVALUATION®e

There are important similarities and differences between these two distinct components of the M&E

process:

The monitoring process looks at what is being done and how it is being done. It could involve continuous
tracking of activities, review of the flow of services and activities provided by the program, compliance with




laws, regulations, guidelines, etc. Much of the information desirable to monitor a program is also valuable
for the evaluation component.

valuation looks at performance against goals. This can and should take place while the program or researc
Eval looks at perfi g goals. Th d should take pl hile the prog h
project is underway, and is concerned with evaluating how the intervention is meeting its performance goals.

e early aspect is called formative evaluation; it overlaps with monitoring to the extent that it uses the data
Th ly asp lled £« al lap h g to th h he d
gathered during monitoring that is specifically performance related. Near the end of the project, there
should be an evaluation of how effective the program has been or whether the research project has met its
original objectives. This is called summative evaluation.

3.3 GETTING STARTED

a) Before you begin. There are a number of things to look at right up front—understanding where you are
going is the only way to get there. Here we include defining the overall goals and objectives, understand-
ing the context for the study, identifying the key players, and selecting from different approaches to
carrying out M&E.

b) The overall goals and objectives. Goals are high-level statements that provide the overall (often longer-term
and less tangible) context for M&E, while objectives are concrete statements describing what the M&E
project is trying to achieve (often shorter term and precise). For instance, the goals of M&E in an
ICT4E program might include broad confirmation that a new ICT curriculum is workable and accept-
able to the majority of teachers who will be affected. The objectives of the M&E program might be to
gather quantitative data from at least a hundred teachers at two different grade levels in twenty different
schools over a period of three months.

c) The context. No project takes place in isolation—it is important to understand the influences of existing
national and local policies and strategies, and the political and administrative structures that affect imple-
mentation. Any information that can be gathered prior to the start of M&E, such as baseline data,
previous studies, reports, proposals and project plans, will provided a better basis for understanding what
the project or program is setting out to achieve. It is important to give some thought to whether there
are any risks associated with the successful implementation of the M&E. For example: Will key players
(such as those described below) cooperate? Will there be difficulties in collecting data?

BOX 3.1 Namibia: large-scale Implementation of Computers in Schools

Beginning in February 2000, SchoolNet Namibia set up computer laboratories in some 112 schools, launched an ISP and successfully
connected the schools fo it. It showed how this could be done in rural and disadvantaged areas where there were neither telephone lines
nor connections to the power grid. Through mentoring and training, SchoolNet had become a fest bed and demonstrator for technical
solutions that challenged more widely used propriefary operating systems.

The formal SIDA evaluation report noted that, in terms of the original project objectives, the project had clearly succeeded in “installing
basic (Infernet connected) LANs in secondary schools” although it was far away from the original objective of connecting 500 schools,
or the revised figure of 350. There was evidence indicating that some schools connected by SchoolNet were “reaching a high level of
Internet usage by learners and teachers.” But there was only anecdotal evidence that SchoolNet efforts were “enhancing basic computer
skills of learners and feachers.” SchoolNet was helping to “create a recruitment pool for IT technicians and professionals,” though not in
the way envisaged in the original log frame analysis. As for the development goal to “improve the preconditions for education and for
the gathering of knowledge and participation in a democracy for the country’s youth through broadened horizons and a higher level of
knowledge by using the possibilities of cheap and simple communication that ICT offers,” the report noted the rather vague phrasing and
the lack of clearly defined indicators, which made it difficult fo draw concrete conclusions. It also criticized the lack of quantitative data
fo monitor project performance and enable objective evaluation. The formal assessment had to rely on subjective commentary from users.
The database on the progress and results of the various activities was incomplefe and, when available, it was not easy fo access and
query. The SIDA evaluation report is a rich source of information and perspectives on shaping, monitoring and evaluating ICT projects. It
highlights that large-scale project objectives are on shifting sands. VWhat makes sense early on may well change in positive or negative
ways as schools, teachers and learners appropriate new fechnologies and attempt to extract real value.

See www.schoolnet.na and www.sida.se.




d) The key players

B The stakeholders. Those who wanted the
project in the first place, such as policy
makers, national/local authorities, com-
munity associations, etc. as well as others
who were brought into the project along the
way and who need to be kept informed or
involved more actively. In each case it is
necessary to understand their specific
interests and concerns in an M&E activity.

B The implementers. These include the
program or project manager and staff. The
M&E personnel should ideally be brought
on board from the early stages of the
project. Also, it is essential that the imple-
menters have the right skills to carry out
M&E, otherwise there will be concerns
about credibility when the results are made
available.

B The beneficiaries. Those who are supposed
to benefit from the project (e.g., learners
and teachers), and who might be longer-
term beneficiaries (e.g., employers).

e) Approaches to carrying out McFE. One of the

major challenges facing implementers is how
to integrate M&E into the planning and
implementation of ICT4E projects. There are
several well-known methods that are com-
monly used, including Outcome Mapping
(OM)! and Logical Framework Analysis
(LFA)2. There are a number of common
elements that run through most methods—
including the need for the identification and
involvement of key stakeholders; the need for

BOX 3.2. Kenya: Integrating

Monitoring and Evaluation into
a National ICT in Education Plan

The Ministry of Education, Science and Technology of the
Government of Kenya is putfing plans in place fo introduce ICTs
info Education to improve the quality of formal and nonformal
education. A draft Options Paper was produced in June 2005
which addresses the requirements as spelled out in the Kenya
Education Sector Support Program for 2005—2010. Included
in the Options Paper are a number of proposed interven-
tions—interactive radio instruction, ICTs in schools and teacher
training colleges, ICT infrasfructure development, computer
refurbishment, open and distance learning, community ICT
learning centers, educational management information systems
(EMIS) and e-content.

An integral part of the Options Paper is the inclusion of monitor-
ing and evaluation as part of the overall plan. The paper specif-
ically addresses the need to develop appropriate indicators for
measuring progress and impacts during implementation. Three
key areas have been identified: 1) Infrastructure and Access; 2)
Training and Usage and 3) Impacts. Data collection for 1) and
2) will be done nationally whereas impacts will most probably
be carried out through the use of in-depth case studies. The
paper also recommends that data collection be disaggregated
by gender and communities.

The types of indicators that are being considered for Kenya are:

a. Infrasfructure: number of types of hardware, software, con-
nectivity, technical support, number of ICT projects, etc.

b Training & Usage: types of training—fechnical support, ICT
literacy; usage by learner, insfitufions, student, teacher and
officer, efc.

c. Impacts: e.g. skill and knowledge improvements—ICT
literacy, technical expertise, subject area expertise; affitude
and value changes.

Adapted from AED®.

well-defined outputs; and the need for ongoing monitoring and evaluation. See Box 3.1 for an example

of the OM approach.

3.4 DESIGNING THE M&E PLAN

Once there is a clear picture of the context and key players, the overall goals and objectives of the M&E plan
are defined, and the broad approach is selected (or dictated), it is time to get down to the detailed design of
the implementation plan. For one recent national planning model for M&E, see Box 3.2.




In this section we focus on different methods of study, selecting indicators of performance and how to

Y; g p
gather that information. Guidelines are provided to help ensure objective interpretation of the results and
the drawing of credible conclusions.

a) Choosing the Method of Study. There remains a severe lack of good qualitative and quantitative data on the
impacts of ICT on education. It has still not been possible, for instance, to prove the benefits of includ-
ing ICT in formal primary and secondary education settings. There has been general agreement though
that ICT has benefited aspects such as teacher education, access to content for both teachers and
learners, and development of vocational skills and knowledge. One of the reasons for this lack of
conclusive evidence is the difficulty of carrying out scientific studies in the messy world of schools,
teachers, learners and subjects. The interplay between so many variables that have to be controlled or
tested, the social and political realities of education systems, the limited availability of program and
research funding, and the shortage of research capacity in developing countries makes the conduct of
rigorous “controlled experiments” difficult if not impossible.

What planners and researchers can do is carry out “design experiments”, where they craft and implement a
new design for a particular learning environment. For instance, a teacher might work closely with a research
team to incorporate computer simulations into the learning process, jointly design a series of exercises to
introduce novel procedures, and carefully monitor and assess the impact of the innovation on the learners,
the teacher and the interaction between them.*

In larger scale studies, sample surveys can provide descriptive information on the status of learning processes,
perceptions, or attitudes. They may also directly measure skills levels (see Chapter 2). Sample surveys rely
primarily on quantitative techniques and are designed using carefully constructed rules for sampling, data
collection, and analysis.

At the other end of the scale lie case studies: intensive, qualitative studies of specific situations in a classroom,
school, school district, or schools in a country or region. Researchers have used the case study method for
many years to examine contemporary real-life situations issues, and problems.

b) Selecting M&E Indicators. Underpinning all M&E activities is the need to determine what it is that is
being measured, and for what purpose. The
identification, selection and prioritization (in
some cases) of both quantitative and qualita- BOX 3.3. Key QUGSHOI’) s to ask

tive indicators are therefore critical before
M&E can be undertaken. The need for specific

indicators may also evolve and change over

about the selection of performance
indicators’

time, as circumstances change. Chapter 2 of

this volume has provided a broad overview of B Have any indicafors been defined in policy and strategy
indi d d that thei documents, and implementation plans—at various levels
core indicators and suggested that their (national, district, school level)2
selection may be based on inputs, outcomes, B What are these indicators? Are there foo many / foo few?
. X o
national contexts and costs. On a practical Sl iy 72 pretiizst
. 3 B How were they chosen?
planmng level, the context and process in B Who was involved in the final selection of indicators2
which indicators are selected need to be W What speecwhc inputs / outcomes / impacts will they
. measure?
taken into consideration. A variety of B Are the indicators realistic, measurable, and usefule Are
questions therefore need to be asked at the they accepted by key decision makers and stakeholders
£ M&E i . h . who will use the results of the M&E2
start of any intervention, as snown in B Are there enough resources (financial and human) to

Box 3.3. monifor all the indicators? If not, is there a prioritization
process in place?
What will be done with the data gathered on the selected
indicatorse
How do the indicators support decision-making—in the
project, the program, within various levels of governmente
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3.5 IMPLEMENTING THE M&E PLAN

a) Collecting the dara. There are numerous methods of collecting data. The choices that are made will largely
depend on: (i) the availability of budget; (ii) the appropriateness for the objectives to be achieved
through M&E; (iii) the availability of skills to carry out M&E; and (iv) the geographic distribution of
the places where data is to be collected. Some choices will be dictated by the contextual environment in
which the study is taking place. Box 3.4 provides a summary of various data collection tools that could
be used, along with comments about each.

b) Analyzing and interpreting the data and developing credible conclusions. Built into an M&E plan should be
a method of gathering data that allows rigorous analysis leading to objective and unbiased conclusions.
This is particularly important to ensure that the results of M&E will be accepted and regarded as credible
by key players and decision makers. Typically this would involve selecting a random sample of units of
interest, such as students, teachers, or schools. This means that if, for instance, you are creating a random
sample of learners, every learner should have an equal chance of being selected for evaluation. Pulling
names from a hat would be an acceptable way of ensuring a random sample in this case. In other cases,
computer-generated random numbers could be used. If comparison is across grades, then a so-called
“stratified” random sample would be appropriate—making sure equal numbers are chosen from each
grade level for instance.

If at all possible, comparisons of outcomes should be made with a control group matched in defined ways to
the experimental group. For instance, in the Khanya evaluation (see Box 3.5), a random sample of experi-
mental schools was selected and compared with a random sample of schools with similar demographic
characteristics, but outside the Khanya program.

To facilitate data analysis, the data should, as much as possible, be quantitative (or quantifiable from case or
qualitative approaches), and allow the application of well-accepted statistical techniques. The selection of

BOX 3.5. South Africa: The Khanya Project of Computer-Supported Learning

in Schools

In the Khanya project, the Provincial Education Depariment in the VWestern Cape Province of South Africa has been rolling out computers
and connectivity fo enhance the delivery of curriculum throughout the province. Since 2000, Khanya has deployed some 12,000 comput-
ers across nearly 600 schools out of the 1500 in the province. About 9,000 teachers and 300,000 learners are being touched by the
project so far. While deployment of computers and software, creation of LANs and connections fo the Internet are critical components, the
core objective of Khanya is to use ICT in the delivery of curriculum—io teach mathematics, science and other leaming areas in secondary
schools, and literacy and numeracy in primary schools. The intention is to empower teachers and leamers o develop their own material,
gain planning and organizational skills through lesson planning, enhance the delivery of curricula and to put learners in township and rural
schools in touch with the rest of the world through the Internet and email.

About 50 staff run the Khanya project and engage in confinuous internal monitoring and evaluation. In addition, since 2002 there has
been a regular process of external evaluation by a team from the University of Cape Town in South Africa. The evaluation addresses
appropriate ICT provisioning, feacher effectiveness in the use of technology for curriculum delivery and learner performance. Regular as-
sessment reports are issued.

Of special interest is the recent and careful stafistical analysis of the relationship between use of the ICTbased Masfer Maths program and
mathematics scores on sfandardized tests. Two kinds of post facto analyses were done by the evaluation team—comparisons between

a random sample of “experimental” schools paired with “control” schools, and a longitudinal (over time) analysis of mathematics scores
for the three successive graduating classes in a random sample of experimental schools. In both analyses, controlling for several other
variables, there is evidence that the mathematics scores for leamers on the ICTbased maths programs were significantly better. The evalu-
afion offers a good example of a significant attempt fo carry out an objective analysis of the impact of ICT on specific learning outcomes,
and at the same time illustrates a multitude of possible confounding variables and practical matters that make large-scale ICT interventions
difficult to design, implement and evaluate.

Adapted from Khanya®




indicators and sample sizes in the design of the M&E plan must take into account whether the data will be
normally distributed (i.e. following the well-known bell-shaped curve), what kinds of statistical techniques
will be applied, and the desired effect size (e.g. the percentage improvement in test scores). There are several
techniques of data analysis that can be applied under these conditions, such as analysis of variance,
covariance analysis, multifactorial statistical analysis, multiple regression techniques including multi-level
regression, and structural equation modeling.” Even if the nature of the data is not expected to lend itself to
such tests, there are other tests such as cluster analysis, analysis of ranks, etc., which can be applied. It is
vital that the design of the intervention take into account iz advance how the data will be collected and
analyzed. Researchers sometimes end up with large quantities of data that they are not able to analyze in an
effective way.®

3.6 DISSEMINATING THE
RESULTS OF M&E

When an M&E plan is formulated, it is important to consider how to manage interactions with the people
who will be involved in the process. These people could be decision makers, teachers, government officials or
learners, and each will require some form of interaction with the M&E team. In particular, there may be
formal steering committees, user groups and program committees to consider. A number of factors will need
consideration:

a) 'The identification of the key stakeholders and stakeholder committees who need to be involved, either
directly or indirectly;

b) The levels of participation that will be required from different players. For example, how often will key
stakeholders meet? And will this be through group meetings, personal discussions, through information
sharing in presentations or through the circulation of the final reports?

o) 'The formality of participation. Are formal meetings with a minute-taker required and, if so, how often?
Should such meetings be at regular intervals or to mark milestone events in the project (or both)?

d) The levels of transparency about the results of the M&E, as well as during the M&E process. For example,
if there are very negative criticisms that emerge during the M&E, with whom will the outcomes be
discussed?

e) 'The dissemination of the M&E results. A dissemination strategy is required that spells out exactly how to
deal with the outcomes of the M&E activity, how widely the results will be circulated and to whom. This
is particularly important if M&E is to be regarded as a potential means of increasing knowledge and
improving the outcomes of existing and future projects. A matrix such as the one below (see Box 3.6),
which spells out how to communicate with different stakeholders, may be helpful.

BOX 3.6 Matrix outlining intended dissemination approaches fo various

stakeholders

Personal Small Discussion Summary  Full E-mail
meetings Presentations Groups Website Report report lists
All Stakeholders v/
Teachers v Closed website v v
Minister
of Education 4 v v
Parents 4 v v

Etc.




3.7 ANALYZING THE COSTS (AND BENEFITS) OF
IMPLEMENTING AN M&E STRATEGY

The fiscal dimension of ICTs in education development is often seen in terms of capital investments,
ongoing maintenance costs, regular costs of connectivity, and training costs. Some of these costs may be
difficult to estimate in advance, including the cost of doing M&E. The scarcity of funding for any type of
development initiative means, however, that its potential cost-effectiveness will be considered as a critical
factor. When ICTs are involved in any initiative, the perception that they are costly further amplifies the
requirement for clear budgeting for M&E as a component of the costs of ‘doing business’ in ICT4E. In
countries that are at risk of failing to reach Millennium Development Goal (MDG) targets, the issue of cost
is especially acute. Considering costs in M&E is not simple, as there are many and varied direct and indirect
costs depending on the level of data gathering and analysis required.’

The Costs of an MEE strategy. Each of the elements of an M&E plan will add additional costs to the overall
program or project, and these must be dealt with up front, including those shown in Box 3.7. Exactly what
the costs will be depends on the nature of the intervention, whether local or international personnel are
used, and so forth. For instance, small stand-alone projects such as technology implementations (e.g. single
school computer labs) that focus on tangible outputs and outcomes, may require little data gathering other
than data generated by the project itself. M&E of large-scale multinational multi-year programmes based on
implementation of national policies may call for substantial investments in time and effort on the part of
many professional evaluators, and greater levels of inputs of other kinds.

In its survey of well-known methods of monitoring and evaluation, the World Bank offers rough cost data
for each method in terms of low, medium, or high investment, and suggests that each calculation depends
on a whole host of factors, but with a cost factor that matches the usually large size of Bank loans and
grants.'® We take the position that an M&E budget should not divert program resources to the extent that
operational activities are impaired. At the same time, the M&E budget should not be so small as to
compromise the reliability and credibility of the results. In the end, we suggest the rule of thumb fre-
quently offered—that M&E should be in the
range of 5 to 10 percent of total program costs.

BOX 3.7 Some principal costs of

For example, a $1M project should allocate
$50,000 to $100,000 for M&E costs so as to

MA&E, in measurable fiscal terms
assure that the impact of investment is measured

and evaluated.
Technical assistance to defermine and advise on the most

effective M&E activities for the particular intervention
Technical assistance to carry out the recommended
ongoing monitoring and formative evaluations, and the

The Benefits of MZE. Complex as it is to estimate

the costs of engaging in M&E, the benefits are
even more difficult to state in financial terms.
Some benefits do not lend themselves to easy
quantification. For example, how can one
measure the fiscal benefit of knowing that one
type of implementation is better than another?

We might know which implementation strategy

to pick the next time, but we might not easily
know whether the level of investment in M&E
was too much or too little or just right. As with

concluding summative evaluation. This may involve
continuing M&E of longer term outcomes and impacts.
Defining performance goals related to activities, outputs,
outcomes and impacts: for formative and summative
evaluation

Designing proper experimental or survey procedures,
sample sizing and selection schemes, control groups, etc.
Where needed, implementing increased sample sizes,
numbers of enumerators, additional levels of freatment etc.,
fo ensure a given level of accuracy in statistical analysis
and providing conclusive results for a chosen effect size
efc.

Proper monitoring of the fasks being carried out to
implement the project and deliver the identified outputs

many “returns on investment” (ROI), only certain [observation, data gathering, analysis and reporting)
Formative and summative evaluation of quantity and quality
of outputs and the timing of their delivery

Undertaking statistical analysis and inferprefation of the
data emerging from monitoring and evaluation
Implementing management information sysfems (MIS) and
procedures where recommended for more effective M&E

kinds of benefit lend themselves to measurement
of this sort. The non-tangible benefits, such as the




policy maker’s satisfaction, or ICT interventions 7ot to make the next time around, are important—or
even cruciall—but may be difficult to put in monetary terms.

In sum, the benefits of engaging in M&E may be seen in the increased confidence of donors or sponsors to
invest in a particular ICT for education initiative. In the policy domain, M&E results can strengthen the
case for a budgetary shift in a particular direction or not; and in the social arena, M&E results can persuade
teachers and principals that it is safe and beneficial to adopt ICT-related methods.

3.8 CONCLUSIONS

“Not everything that can be counted counts, and not everything that counts can be counted.”
Attributed to Albert Einstein

This chapter has tried to provide an overview of the processes, tasks and outcomes that are needed to
implement a successful M&E plan. In conclusion, we provide a list of pointers specific to the M&E
implementation plan that will assist in focusing attention on the key elements that should not be ignored.

B The M&E process should be an integral component of any planned ICT in Education program and
should be factored into planning before a project starts. This means that local ownership and account-
ability are crucial if learning is to be gained and built on for future activities. Disseminating the insights
gained from M&E should form part of the learning process.

B Appropriate, realistic and measurable indicators should be selected (and not too many) to monitor
outputs and outcomes. The data collected should be relevant and there should be a clear understanding
of what will be done with it once it has been collected.

B Monitoring activities should be clearly distinguished from the formative and summative evaluations of
performance criteria—they support different functions.

B All major stakeholders should be identified and involved in making M&E decisions. This will avoid
possible problems with buy-in and commitment later in the process.

B Adequate thought must be given to who the key target groups will be in implementation - and what
expected outcomes are desired for each group.

B Finally, M&E costs should not be underestimated. If the outcomes of M&E are seen as useful and add
to the future improvement of implementation, the allocated funds will be well-spent and are likely to
provide major benefits in terms of better outcomes and impacts. We suggest that approximately 5 to 10
percent of total project costs be set aside as a reasonable target for M&E programming,.
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