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Executive Summary 

This study reports the impact evaluation results of Fundación Sergio Paiz (FUNSEPA) in Guatemala. 

Created in 2005, the goal of FUNSEPA is to provide technology that improves the educational system 

and contributes to the alleviation of poverty in the country. The current program called, Technology for 

Education, donates new and used computers to public primary schools. This program functions around 

multi-sectorial cooperation that involves private companies, government, international organizations and 

FUNSEPA as the coordinating entity. In the past, an additional program, Expanding the Future allowed 

57,000 teachers to obtain computers at a low cost. In this study, however, we evaluate only Technology 

for Education. In this program, FUNSEPA works closely with the Ministry of Education to distribute 

computers in escuelas (public primary schools) that include kindergarten to sixth grade students.  Once a 

school is selected, FUNSEPA donates sixteen computers that are installed within a computer lab provided 

by the escuela.  Given the average class size of the escuelas, the student to computer ratio is 2:1. As of 

June 2013, FUNSEPA delivered a total of 11,632 computers to 835 escuelas. 

The sample studied in this evaluation included educational centers from Chimaltenango in two 

demographically similar locations.  This offered the possibility of contrasting results between primary 

schools that are part of FUNSEPA’s program with primary schools that are not. Those municipalities 

under analysis were San Jose Poaquil and Santa Cruz Balanya. Schools in San Jose Poaquil at the time of 

data collection were not part of the FUNSEPA program, though they had applied for it. Meanwhile, 

schools in Santa Cruz Balanya had fully implemented the program.  

An integral approach to economic development was used to carry out the evaluation.  This approach 

analyzes more than the direct or immediate impact, i.e., the participants’ command of the pedagogical 

instruments and techniques or the acquisition of the knowledge imparted during the training.  It defines 

the success of FUNSEPA not only by its immediate impact but rather by its impact on the individual’s 

quality of life, his/her family, and his/her community. Such an approach requires measuring and 

evaluating changes in the actions of those benefiting from the program.  Actions and behavior should 

reflect the dignity that all people possess as well as the way they live out their social and civic 

responsibilities. To achieve this objective, the integral approach to evaluation uses three tools: 

neuroeconomics, experimental economics, market research techniques modified to allow for a rigorous 

quantitative analysis, and finally econometrics. The sample size used was 84 educators and 316 students 

from eight schools. The sample contains data from control and treatment groups. The fact that both 

groups, control and treatment, applied for the program and only one implemented it, addresses the issue 

of self-selection to the program. 

 

Results are mixed. There is evidence of basic computer knowledge acquired by teachers in the training 

process, but this knowledge is only transmitted in a limited manner to students. No significant impact on 

academic performance was found from access to computers. Some basic knowledge about computers 

among students is found, but only a limited ability to operate them. There is evidence suggesting that 

FUNSEPA’s program generates significant positive and lasting long-term effects in teachers. However, 

such impact is not transmitted to students.  This compromises the possibilities of generating changes and 

improvements in the community and thus it also compromises the program’s contribution towards 

strengthening the institutions necessary to make sustainable development possible.
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I.  Introduction 

Fundación Sergio Paiz Andrade, FUNSEPA, is a non-for-profit organization created in 

2005 aspiring to provide technology that improves the educational system in Guatemala.  

Through technology, it seeks to contribute to poverty alleviation in the country. Its partnership 

with private companies, especially Microsoft, allows them to distribute computers throughout 

Guatemala.   

FUNSEPA’s program, Technology for Education, donates new and used computers to 

escuelas (public primary schools).  This program is a multi-sectorial cooperation that involves 

private companies, the government, international organizations and FUNSEPA as a coordinating 

entity. In the past, an additional program, Expanding the Future allowed 57,000 teachers to 

obtain computers at a low cost.  In this study, we evaluate only Technology for Education, which 

unless otherwise noted, will be hereon referred to as the FUNSEPA program. 

  FUNSEPA works closely with the Ministry of Education to distribute computers in public 

primary schools (escuelas) that include kindergarten to sixth grade students.  Once a school is selected, 

FUNSEPA donates sixteen computers that are installed within a computer lab provided by the escuela.  

Given the average class size of the escuelas, the student to computer ratio is 2:1. As of June 2013, 

FUNSEPA delivered a total of 11,632 computers to 835 escuelas. 

  A challenge for computer labs is maintenance. FUNSEPA’s approach is to offer escuelas 

a six-month warranty for the computers and to replace or update computers, with that goal that 

seventy percent are still in good condition three-years after the donation takes place.  This 

intends to be an incentive for escuelas to properly maintain computers. No data regarding the 

number of replaced computer has been shared. At the moment, there is no internet access in the 

computer labs, but FUNSEPA has plans to partner with a telecommunication company in order 

to provide this service.  Currently, in addition to instructional games and applications, computers 

include Microsoft Office and Encarta Encyclopedia.  Microsoft Office provides students with a 

presentation and processing software while Encarta provides both teachers and students a wealth 

of information that can enrich their teaching and learning experience.  

Teachers in the escuelas receiving computers from FUNSEPA participate in a three-week 

training program. The training includes basic instruction on computer components (hardware) 
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and the use of software, including Microsoft Office and educational games and videos.  The 

training is not mandatory, though teachers are encouraged to participate by offering a certificate 

of completion.  

This study reports the impact results of FUNSEPA’s program in the department of 

Chimaltenango, where 24 computer labs were established.  It was the first municipality where all 

schools were furnished with computers.  To carry out the evaluation, we use an integral approach 

to economic development.  An evaluation conducted by Manaus Consulting in 2012 using non-

standarized tests, found that students in FUNSEPA schools appear to have a slightly higher grade 

point average than students in schools not related to FUNSEPA. However, when using 

standardized tests, there are no significant results for academic performance. These results are 

explained in detail in the next section. Ours is, however, the first comprehensive evaluation of 

FUNSEPA’s program with an integral approach to economic development. 

The integral approach to evaluation measures not only the immediate impact of a project, 

i.e. understanding of the training received, but also captures changes on the lives of participants 

and their environment as a consequence of the program. Thus, with the integral approach we 

comprehensively measure the impact of FUNSEPA on teachers and students.  We do so by 

focusing not only in their ability to actually use computers but also on how these skills have 

impacted their lives. The integral approach defines the success of an intervention mainly by the 

impact of the intervention on the quality of life of those reached by the program –a quality of life 

that is consistent with the dignity of the human person, his/her family, and his/her community.  

This requires the measurement and evaluation of real changes in actions within those served by 

the program; their way of life should reflect the dignity that all human beings possess and they 

should be stimulated to carry out their social and civic responsibilities.   

The integral approach to impact evaluation combines three methodologies: 

neuroeconomics, market research and econometrics. From neuroeconomics it draws the 

incorporation of a richer understanding of the role of human behavior in the decision making 

process.  It builds on the methodology of experimental economics but it departs from the basic 

assumption of self-utility maximization, while acknowledging the need to control for social 

aspects that could not quite be eliminated from the experimental process.  It uses to market 

research techniques to develop measures that capture the interpersonal dimension present in 



8 
 

every human life.
1
 The main goal of this study is to evaluate the integral impact of the 

FUNSEPA program on students and teachers, as well as on their families and their communities.  

The results are mixed. There is evidence of basic computer knowledge acquired by 

teachers in the training process, but this knowledge is only transmitted in a limited manner to 

students. No significant impact on academic performance was found from access to computers. 

Some basic knowledge about computers among students is found, but only a limited ability to 

operate them is found. Also, there is evidence suggesting that FUNSEPA’s program generates 

significant positive and lasting long-term effects in teachers. However, such impact is not 

transmitted to students. This compromises the possibilities of generating changes and improvements 

in the community and thus it also compromises the program’s contribution towards strengthening the 

institutions necessary to make sustainable development possible.   

The study is organized as follows: The next section provides a brief review of the most 

relevant literature. Section III describes the methodology and data used in this study and the 

main problems encountered. Section IV presents the findings of this evaluation.  Section V 

proposes some solutions.  Finally, section VI offers the conclusions.  

 

II. Brief Relevant Literature Review 

The connection between education and development has been documented in the 

literature. Considering Guatemala, Loening (2002 and 2004) finds evidence of the positive 

influence of human capital on the economic growth in this country, with differentiated effects by 

school level. Rivera and Lavarreda (2008) analyze salary levels and incentives on teachers’ 

performance.  They find that salary increases are not sufficient to obtain better performances, but 

issues such as basic infrastructure and security are also necessary.  The educational system in 

Guatemala suffers many problems. McAdams (2012) describes how though expected to be free, 

in the public educational system parents must pay for uniforms, supplies and other school fees.  

This hinders the capacity of poor families to send their children to school. These parents tend to 

see sending a child to school as an income loss.  For them, it is difficult to assess the gains from 

education and their long-term benefits.  On the other hand, parents can see the short-term 

benefits of the remuneration received by their child when s/he works. This perpetuates the cycle 

of poverty. Of the regular 200 school days, strikes and protest accounted for 54 lost school days 

in the 2011-2012 school year.  These factors are behind the low completion rate, with only 30 

                                                           
1
 For more details about the integral approach see Aguirre (2011 and 2013 a and b.)  
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percent of children finishing the sixth grade.  This perpetuates the cycle of poverty as children 

with minimal education only access the unskilled labor market or may become involved in 

gang/criminal activity to provide some income for their families. McAdams describes an 

education study conducted in 2011 that revealed only 20% of students demonstrate a basic 

understanding of Mathematics and 50% show basic reading and mathematical aptitudes. An 

assessment of teachers shows they were only able to answer 20% of the questions based on the 

material they are expected to teach to their students.  Thus, teachers’ abilities affect the low 

performance observed in students.  

Most studies on the impact of access to technology on education, FUNSEPA’s focus, 

show no significant results when the educational intervention is reduced to only the provision of 

equipment. A study on urban settings in the United States, Thompson (2008) finds no statistical 

significance on the students reading achievement scores, attributed to the lack of supports of 

authorities to the implementation of technology, the inconsistency in training teachers, and the 

attitude of teachers toward training. These results support previous finding from Loop (1991), 

who analyzing the use of computer graphics software on the improvement of math knowledge 

obtained no significant impact. In a 5-year study across 112 school districts also in the United 

States, Moulton (2005) shows that attitudes of teachers towards integrating technology in the 

classroom are important to facilitate the learning process.  

In developing countries, additional challenges in accessing technology also hinder the 

potential impact on educational achievements. In a longitudinal study Judge et al (2006) show 

that escuelas with children from high poverty income levels benefit more than escuelas from low 

poverty income levels in terms of absolute number of computers received but not in student per 

computer ratio. They also suggest that, at the third grade, computer use at school, at home, and 

access to internet are all positively correlated with academic achievement. Interestingly, frequent 

use of software reading material is negatively correlated to reading achievement. 

Beuermann et al (2012) study the impact on educational outcomes of providing 

individual computers to children.  In a study among 319 escuelas in Peru, they find no evidence 

of improvement either in enrollment rates or in Language and Mathematics test scores.  They 

find, however, some positive outcomes, on the students’ cognitive skills. Similarly, Sharma 

(2012) also finds no impact on educational outcomes in a study conducted in 26 escuelas in 

Nepal. Though he finds no significant effects of introducing technology in Mathematics, he finds 

a negative impact on Language.  Only Ferrando et al (2011) finds a positive impact on 
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educational outcomes as a consequence of computer’s provision.  A study in 27 escuelas in 

Uruguay, shows some positive statistical impact of providing computers to children in 

mathematics and language. Uruguay, however, because its educational and social characteristics, 

is not comparable with Guatemala.  

Attitude towards technology may have a strong influence on the effects of providing 

technology to escuelas. A study of poor rural areas in India, Pal et al (2009) finds that the 

availability of computers in escuelas provides a symbolic value for parents, as they viewed them 

as a sign of social ascendancy. Parents also preferred computers to be available at school rather 

than at home, as they consider the ability of teachers to transfer knowledge an important factor in 

the use of technology. 

Barrera-Osorio and Linden (2009) conducted a study in 97 escuelas in Colombia where, 

similar to FUNSEPA, computers donated by the private sector are provided to escuelas.  The 

goal is to integrate them into the teaching activities.  Once again, findings suggest no significant 

impact on students test scores, independently of both grade level and subject.  The identified 

cause of the failure was, in spite of the teacher training received, the lack of incorporation of 

computer materials in educational activities as well as in the classroom. 

Additional issues have been raised regarding potential disadvantages of children’s access 

to computers. McCarrick (2005) stresses the social isolation produced in children, as the use of 

computers requires children staring at a computer screen for extended periods of time.  Similar 

Kim (2000) points out the stunting effect of computer use by children because it prevents them 

from interacting with other human beings – adults and other children. Another criticism of 

computer use is its negative impact on children’s health such as eye strains and obesity, as well 

as on their creativity, and repetitive stress injuries. 

As previously mentioned, there is a 2012 recent evaluation report of FUNSEPA activities 

by Manus Consulting. In it, both programs Technology for Education and Expanding the Future 

were analyzed.  The evaluation focused exclusively on academic performance and retention. To 

carry on the evaluation, grades submitted by escuelas from non-standarized tests as well as 

retention rates facilitated by the Ministry of Education were utilized. Schools that had 

beneficiated from FUNSEPA were contrasted with escuelas that had not.   In addition, the data 

utilized for the analysis, included 18 teachers, 34 students and 8 directors.  

Regressions included grades from 2005 to 2010. Using these as the dependent variable 

the regressions used dummies for escuelas in FUNSEPA vs control variables, academic level, 
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sex, year at which FUNSEPA’s program started, number of teachers trained, and poverty levels. 

A main limitation, acknowledged in the report, is the use of non-standarized tests from where 

grades originated. This is an important issue as it seriously affects the comparability across 

escuelas. As previously mentioned, a recent study in Guatemala shows that using standardized 

tests, only 20% of students have knowledge in math content and 50% in basic reading skills, 

while only 20% of teachers are knowledgeable in the content they should teach.  

Another important limitation recognized in the previous FUNSEPA evaluation is the lack 

of information on demographic characteristics of the students, which may have an important 

effect on academic performance. Demographic characteristics are acknowledged in standard 

academic research as crucial factors that must be present in regressions-based performance 

analysis.  This is so, because these characteristics of have a strong influence on how people 

behave, act, and react. 

The results of comparing non-standarized grades show that students in FUNSEPA 

escuelas (Technology for Education) have a 1.32 grade point above students attending non-

FUNSEPA escuelas. This impact is lower when considering escuelas that received the program 

Expanding the Future (1.19 points) and even lower for escuelas participating in both programs 

(0.49 points). Similarly, the referred evaluation finds that the dropout rate appears 1.43% lower 

at FUNSEPA’s escuelas vs Technology for Education ones. It decreases by 1.14% in Expanding 

the Future and 3.14% when a escuelas participates in both programs. As was the case for the 

previously mentioned regressions, these do not control for demographic characteristics of 

students. 

When the Manaus evaluation uses standardized tests, they find no significant results for 

academic performance.  The small sample used in these estimations, however, seriously limits its 

validity.  Nevertheless, it is worth noting that the latter results are consistent with most findings 

in the existent literature. In summary, no clear evidence exists in the literature as to the impact on 

academic performance of simply providing computers to escuelas. Existing studies are narrow in 

scope as they typically focus on a few and narrowly defined aspects of academic performance. 

More often than not, they fail to take a holistic approach to their impact evaluation.   Our impact 

evaluation fills this gap by utilizing an integral economic approach to FUNSEPA’s Technology 

for Education program.  
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III.  Methodology and Data 

 

1.  The Integral Approach to Impact Evaluation 

Development professionals and institutions are facing the reality of the limitations in the 

measurement techniques, typically used in the field to evaluate the effectiveness as well as the 

impact of development intended programs. Often these are based on anecdotal data collection 

such as newspaper stories, feedback or simple information collected by those involved in the 

program from select participants. When quantitative measures are used, these are typically rather 

narrow and often causal analysis is not well defined.  Finally, the impact of a given intervention 

usually does not take into consideration the effect of such intervention in the quality of life of 

those benefitting from the program or the effect on the institutions these persons belong to: 

family, escuelas, local organizations and communities, or the state. Last but not least, more often 

than not, the evaluations of the projects are carried out by those implementing it with very 

subjective and limited tools, thus the objectivity of such impact evaluation is put at risk.  Not 

surprisingly, inefficiencies in the allocation of funds for development efforts have occurred.   

To overcome the problems described above, we utilize an integral approach to economic 

development.  This approach to economic development and evaluation was developed by faculty 

members of the School of Business and Economics at the Catholic University of America in 

Washington, DC.
2
  The approach evaluates more than the usual immediate effects, what in this 

case would amount to measuring the acquisition of the knowledge and utilization of computers.  

The approach also evaluates the impact of FUNSEPA’s program on the quality of life of those 

benefitting from the program and that of their family, and extended community.  To do so, it 

assesses the impact of FUNSEPA on the quality of life of those benefitting from the program as 

well as the way they live out their social and civic responsibility.  In this perspective, the 

evaluation of the impact on quality of life requires that the measures used capture more than just 

material conditions such as access to health, quality of housing, access to water, etc.  It also 

includes, among others, the quality of family life, faith life, friendships, time for rest and 

intellectual nourishment, as well as quality of their community’s security.  Civic responsibility 

includes measurements of their initiative and participation in neighborhood associations,  

political activities at all levels, health and security initiatives, their respect for and enforcement 

of the rule of law, and in school participation.  Social responsibility, on the other hand, measures 

                                                           
2
 For a more detailed analysis see Aguirre (2011 and 2013) and visit our homepage at www.IEDM.cua.edu.  

http://www.iedm.cua.edu/
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their initiative and participation in volunteer activities of different kinds, assisting those in need, 

how they teach, live by example and share these activities with their family members, and in 

their school volunteering activities among others. 

The approach innovatively utilizes market research techniques so as to capture the 

interpersonal effects of any human interaction, while meeting the standards required for rigorous 

econometric analysis.  This is especially relevant when considering that perceptions, opinions, 

attitudes, and decisions are formed and changed through social interaction.  It also resorts to 

neuroeconomics to run experiments with a framework that does not require assuming a self-

utility maximizing economic agent.  Rather, measurements are developed and the experiments 

conducted with a holistic view of the economic agent in mind.  Thus, the variables designed 

normally seek to capture pro-active behavior instead of the monetary incentive-response model 

typically used in experimental economics.  These techniques help recreate an environment for 

the experiments that provides a more complete and human setting, than the one typically 

recreated by mechanistic or experimental techniques. As it is the case for experimental 

economics, the integral approach to measuring impact can be applied to any intervention for 

development where there is a possibility of obtaining a control group or baseline.  Thus far, this 

approach has proved to be enriching and promising in the quest to improve the way we 

understand and therefore carry out economic development.  It is also a good fit for the design, 

implementation, and evaluation of programs that embody a bottom-up piecemeal approach to 

economic development interventions. 

An important consequence of framing evaluations in this way is that the measures 

developed and applied for this assessment, as well as the experiments used to correct 

shortcomings or missed opportunities found in the program while being evaluated, always seek 

to achieve a pro-active behavior born of the agent’s recognition of his/her dignity as well as that 

of the others.  It is also born of the person’s recognition of his/her social and civic responsibility.   

It was mentioned above that this approach permits the generation of a more real 

environment, a more holistic one, than that typically obtained through standard experimental 

economic techniques.  Among other things, it does not set as a necessary condition the presence 

of monetary incentives, which are always used in experimental design.  This is so because what 

is sought in the integral methodology is to foster a behavior that reflects the living of social and 

civic responsibilities.  This alternative behavior is rooted not in the assumption of selfish 

economic reasons, but rather in an understanding of a rationality which takes seriously the 
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consequence of the social nature of man for human behavior.
3
  In addition, through the 

incorporation of some research techniques of focus groups, it allows for the design of 

experiments and measurements that capture the interpersonal dynamics absent from the 

mechanistic and experimental techniques typically used. As it is in the case of experimental 

economics, however, the integral approach to evaluation seeks to measure the impact of a given 

intervention.  Thus, it requires as a sine qua non condition for its correct implementation access 

to a control group or baseline, as without one, measurement of the behavioral changes would not 

be any longer plausible.     

With this framework in mind, we identified two groups of people who beneficiated from 

FUNSEPA: teachers and students.  For each group we developed surveys to collect the data 

needed to carry out the evaluation.  For teachers, in addition to collecting data on the standard 

personal and social characteristics, information was also collected regarding training and 

implementation of FUNSEPA’s program in their school.  It also included the education and 

living of social and civic values personally, as well as quality of life of their families, school, and 

communities.  The students’ survey included the same areas with the exception of computer 

training, as they do not receive this directly from FUNSEA but rather they are supposed to 

receive it through their teachers.      

 

2.  Sample and Data Collection 

  Based on discussions with FUNSEPA, it was decided to conduct the impact evaluation of 

its program in two municipalities of the Department of Chimaltenango.  The municipalities used 

in the sample were San Jose Poaquil and Santa Cruz Balanya.  The two locations are similar in 

their economic and demographic characteristics and thus are comparable.  The former was used 

as control group while the latter was utilized as the treatment group.  At the time of data 

collection, FUNSEPA had installed computers in all the existing escuelas located in Santa Cruz 

Balanya, while in those located in San Jose Poaquil they had not.  Both municipalities had 

applied for the program but only one had been accepted and implemented it at the time the 

evaluation was conducted.   

                                                           
3
 A detailed discussion of the understanding of rationality within Mainstream economic theory is beyond the scope 

of this study.  The literature analyzing this rationality is immense. Some good surveys of the different interpretations 

are Blang (1980), Boland (1982), and Heap (1989).  For applications to the context of economic development one 

can read, among others, Alesina and Rodrick (1994), Acemoglu (2010), and Deaton (2010). For a more detailed 

analysis of the integral approach see Aguirre (2013).   
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To determine the size of the sample we used a proportional distribution and added both a 

clustering effects of 20% and a sampling error of 10%.  Four-hundred and sixty students were 

selected to participate, with an average of four students per grade in control escuelas and seven 

students per grade in treated escuelas. The sample distribution reflects the population 

distribution. The students sampled for each grade were randomly chosen. Because of their low 

number, all available teachers were asked to participate in the surveys.
4
  

Surveys for students in the escuelas were categorized into two groups: 1) kindergarten 

and first grade in order; and 2) second grade to grade six. For the second group of students, 

surveys vary by grade level so to capture the expected degree of understanding. In order to 

facilitate data collection and minimize data collection errors, online software was used, which 

allowed the computer labs in each of the treated escuelas to be used in this process. In control 

escuelas, laptops and paper surveys were used.  

Two obstacles were encountered during data collection in the treatment escuelas, which 

directly affected the originally planned data collection method as well as the final sample size.  

First, the team expected to be in charge of data collection, failed to materialize.  Thus, escuela 

Directors and some teacher volunteers took over the monitoring of the data collection.  Second, 

we encountered a great degree of difficulty among both teachers and students in operating 

computers. A significant number of students and teachers did not know how to properly move 

the mouse.  This made it difficult for them to respond to the questions and select the different 

options included in the surveys. Because of these limiting factors, we decided to relinquish the 

planned computer based data collection and switch instead to paper administer surveys as the 

means for data collection. A total of 8 escuelas, 4 control and 4 treatment, provided valid 

information. The final data utilized for this analysis is composed of 84 teachers and 316 students, 

which represents 77% of the original sample.   

Because FUNSEPA had already implemented the program in Santa Cruz Balanya, 

evaluators were unable to collect a baseline from the participants of the program.  Therefore a 

control group from San Jose Poaquil was used in lieu of the baseline.   For this comparison to be 

valid, FUNSEPA and Non-FUNSEPA escuelas need to have similar characteristics.  To test for 

                                                           
4
  The standard formula for proportional distribution used was: n = z

2
pq/e

2
, where n is the sample size; z is the 

normal distribution ordinate corresponding to the required level of significance (z=1.96 at 5% significance level), e 

is the desire level of precision, p and q are the proportions of happening or not (being a FUNSEPA school or not).   



16 
 

the equality of both distributions we used a Wilcoxon rank sum test.
5
 The hypothesis of equality 

of the distributions held for all the relevant social characteristics.
6
  Table 1 presents descriptive 

statistics (mean and standard deviation) of the social characteristics of the sample used 

considering teachers and students (2
nd

 grade on).   

  On average, educators are women of indigenous origin, married, and mothers of one or 

two children.  The average age of the educators is 29 years and they hold a tertiary degree.  On 

average, students are also indigenous, with married parents, and have a distribution of about 

50/50 of boys and girls. Their average number of siblings is four. They also report holding at 

least one job.
7
  The matching of students with teachers was carried out by means of matching 

schools and grades taught and attended by both teachers and students.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
5 This test is a rank-based nonparametric tests of the hypothesis that the subgroups have the same general 

distribution, against the alternative that at least one subgroup has a different distribution. In this test the division of 

the series into two groups is based upon the values of the classification variable.  See also Bergmann, Ludbrook and 

Spooren (2000) for a more precise analysis. 
6
  The only exception is the number of jobs held for students where there is a difference between control and 

treatment at the 10% significance level.  
7
 These “jobs” can be paid or unpaid students may have some job responsibilities helping their parents at their farms.   
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Table 1 

Descriptive Statistics of Social Characteristics by Group 

 Means 

Test for Equality of 

Distribution between 

Control and Treatment 

Wicoxon T-test values and 

(p-values) 

 
Students 

(n=207) 

Teachers 

(n=84) 
Students Teachers 

Sex Male/Female Female 
0.61 

(0.54) 

0.25 

(0.81) 

Ethnic Group Indigenous Indigenous 
0.56 

(0.58) 

0.26 

(0.79) 

Age 10.5 29.02 
0.19 

(0.85) 

0.58 

(0.56) 

Marital Status 

(of parents for 

students 

Married Married 
0.24 

(0.81) 

0.01 

(0.99) 

Number of 

Children 

(siblings for 

students) 

3.92 1.51 
0.06 

(0.95) 

0.09 

(0.93) 

Level of 

Education 

Achieved 

Fourth grade Tertiary/Technical 
0.87 

(0.38) 

1.66 

(0.10) 

Monthly 

Level of 

Income  

-- Q2.501-Q3.000 -- 
1.29 

(0.20) 

Number of 

Jobs held 
1.20 1.16 

1.78 

(0.08) 

0.02 

(0.99) 

 

 Source: Own elaboration based on data collected. 

  

3. Evaluation Design and Validation    

  The impact evaluation consisted of four stages.  The first stage was exploratory. During 

this time, a FUNSEPA educational video was examined and meetings were held that included 
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FUNSEPA staff, school directors and teachers, and students of both control and treatment 

escuelas.  In the second stage, metrics were designed based on these findings and then validated.  

Once the instruments were ready, meetings were organized with principals and school teachers to 

coordinate data collection and explain procedures. At this point we also distributed the 

instruments of evaluation. The third stage consisted of data collection. As previously mentioned, 

visits during this time were carried out to monitor data collection. In the fourth stage, an 

experiment was designed and implemented on a relevant treatment group.  The objective of this 

experiment was to find solutions to a problem encountered in the program.   

  Based on the information gathered during the exploratory stage and the review of the 

instructional material, surveys were designed to collect data for the first phase of the impact 

evaluation.  Following the integral methodology, the surveys incorporated six different areas:  

training of teachers, implementation of FUNSEPA at the school level, computer and 

applications’ knowledge of teachers and students, the effect of the program on the teachers and 

students’ quality of life, the effect of the program on the way in which teachers, parents, and 

students live social responsibility, and, the effect of the program on the way in which teachers 

and students live civic responsibility. In all cases the measures of evaluation were defined in a 

pro-active manner, reflecting the reality that technology is to be incorporated in regular academic 

activities, and the fact that to be an agent of change, a person needs to be engaged in the social 

and civic life of the community.  

  Three surveys were created: one for principals and teachers; one for students from 

kindergarten through first grade, and one for students in second grade and older. In the design of 

these instruments, we actively sought to expand the habitual scope of reasoning of those 

completing the survey. While assessing the different spheres in which educators and students 

incorporate technology, we focused on proactive behavior and in the comprehensive impact 

technology may have in the lives of those participating in the program. This was achieved by 

phrasing the questions in a manner that went beyond simply asking whether they experienced a 

given situation or whether they thought that a given behavior was important.  Likewise, rather 

than asking if something had happened to them; most questions asked them how they responded 

to given situations.  For example, instead of asking a teacher whether it was important to 

incorporate technology in the classroom; they were asked how often in the past week “they used 

a computer to prepare their materials for school;” or, how often they “give assignments to their 

students that require the use of a computer.” Similarly, rather than asking whether giving a good 
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example to their children was important, teachers were asked whether in the last week “they have 

given a good example to their children by the respect they showed to their spouse.”  We wanted 

to evaluate whether those completing the survey, in confronting different situations, would ask 

themselves why or what for.  The first response reflects a passive attitude, while the second one a 

proactive one.  To be an agent of change, the latter is needed.    

  One risk assumed in following the approach just described is increasing the degree of 

difficulty in completing the survey.  At the same time, it was also added the risk of placing an 

extra burden on those monitoring the data collection.  This could be the case because children 

might require additional explanations in order to respond to the survey.  After evaluating the pros 

and cons of such risks, it was decided to assume these risks, as the information obtained from 

this approach would allow for a comprehensive evaluation of the FUNSEPA program.  

   The teachers’ surveys consisted of 165 questions divided in 7 sections:   identification (7 

questions), FUNSEPA training (29 questions), school implementation, evaluation of the 

implementation (8 questions), incorporation of technology in regular activities and effect of the 

program in the lives of participants and their interpersonal relations (30 extensive questions), 

personal information (26 questions), and community information (22 questions).  Surveys 

directed to pre-K students as well as first graders included 33 questions.  Most questions were 

composed of pictures that facilitate understanding of the question. The person collecting 

information read questions out loud to children in a neutral tone to elicit their unbiased answer.  

  The last survey, designed for students of second to sixth grade, contained seven sections 

and 103 questions. Some questions were specific by grade so that students enrolled in a different 

grade would skip them. As in the previous cases, the first section corresponded to identification 

(7 questions), the second section was training on the technology (6 questions), the third section 

to implementation of the FUNSEPA program at school (21 questions), the fourth section to 

incorporation of technology in regular activities and effect of the program in the lives of 

participants and their interpersonal relations (44 questions), the fifth section to personal 

information (16 questions), and finally the last section collected community information (9 

questions).  The fourth section contained some questions specific by grade, where most of these 

questions asked for frequency of performing a particular activity with options for responses of 

“never”, “occasionally”, “with some frequency,” or “frequently.”     

  An experiment was run after the first part of the evaluation was completed with the goal 

of finding solutions to a problem identified at the previous stage of data collection. The 
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experiment addressed the case of understanding of the content during training. In the first part, 

teachers are asked about colleagues who do not understand the material presented, later the 

teacher herself is put in the position of not understanding, followed by assuming the role of the 

director of the school. The behavior of the person under each scenario is described and then 

participants were asked to indicate which of the offered courses of action they would or would 

not follow. Each section provided descriptions of behavior staged from complete passivity to 

more responsible and proactive behavior. The subject had four alternatives of response: “yes”, 

“no”, “I do not know”, or “it is not my place.” At the completion of the experiment, a post 

impact evaluation, which included the same survey questions relevant to the identified problem 

and that the subjects had completed before the experiment, was used.  An important distinction 

to be made with regard to the standard technique is that no monetary incentives were present.  

Finally, since the goal of the experiment was to find solutions to identified problems in the 

design and/or implementation, the subjects involved in the experiments were part of the 

treatment group. Because of the sample constraint, the experiment included about 102 subjects. 

Further details on the experiment and results appear in section V.  

 

     IV. Analysis of Findings 

  As explained, six areas for evaluation were identified.  These were:  training of teachers, 

implementation of FUNSEPA at the school level, knowledge of teachers and students of 

computer operation and applications, the effect of the program on the teachers and students’ 

quality of life, the effect of the program on the way in which teachers, parents, and students live 

social responsibility, and the effect of the program on the way in which teachers and students 

live civic responsibility. 

  To properly evaluate the effectiveness of the FUNSEPA program in generating 

sustainable change in Guatemala, it is important to go beyond the determination of tendencies.  

Instead, we analyze causality. Though we present some statistics to illustrate some findings, our 

analysis rely, for the most part, on equations estimated using a Tobit model.  In doing so, we also 

assume a normal error distribution; utilize a Huber-White standard errors to correct for the 

presence of heteroskedasticity, and Quadratic hill climbing to optimize the algorithm. In 

addition, tests for multicollinearity as well as goodness of fit were run.   

  In general, all regressions follow the following model: 
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Y = β0 + βi Xi  + βj DummyFUNSEPA + ε        (1) 

 

where Y is the dependent variable of the particular regression under analysis, Xi is the group of 

independent variables affecting the performance of the dependent variable, and 

DummyFUNSEPA.  The latter is a dummy variable (escuelas control=0; escuelas treatment 1) 

that captures the impact of participating in the program when the total sample of observations is 

included in the estimation. The dummy was used when the complete dataset, treatment and 

control schools, was included in the regressions. εt is the error term. For regression analysis 

especially where the analysis applies to Funsepa schools, restrictions existed because of the 

limited number of observations. Out of 45 teachers considered in treatment schools, data points 

with useful information are about 36-37 observations. To overcome data limitations, variables 

were tested one by one –all demographic variables and variables of specific sections according to 

the topic under analysis were used- and upon finding significance, they were included in the final 

regressions presented in the tables that appear in this report. Again, a Tobit model was used for 

all estimations.   

 

1. Evaluation of FUNSEPA’s Effectiveness in Teachers Training 

  Teachers in both control and treatment escuelas were surveyed. A total of 84 completed 

responses were obtained, from these 45 teachers corresponded to FUNSEPA escuelas. In this 

subsection, those 45 teachers are considered. Most teachers completed the survey online. 

  Table 2 presents the results for training of teachers in the FUNSEPA program. The 

dependent variable captures the probability that teachers felt they have learned enough about 

technology so to be able to transmit such information to their students. The intercept and two 

variables are statistically significant.  The probability of an educator thinking that she/he leaned 

sufficiently about computers in the training by FUNSEPA is 31% higher for teachers that 

believed that the training was helpful in providing more in depth knowledge about computers. 

Similarly, a teacher who owns a computer has a 37% higher chance of finding the training 

effective over those who do not.    
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Table 2 

Effectiveness of Teachers Training -Learning 

Dependent Variable:   

When you completed the course, did you think you leaned sufficiently about computers to transmit 

that knowledge to your students? (Yes=1; No=2) 

(n = 36) 

Variable Coefficient Std. Error 

Intercept 
1.03** 0.48 

I think the FUNSEPA training helped me learned more in depth about 

computers (Yes=1; No=2) 

0.31** 0.14 

Do you own a computer? (Yes=1; No=2) 
0.37* 0.21 

Sex (Male=1; Female=2) 
-0.22 0.15 

Income level 
0.03 0.04 

 

Test for Goodness of Fit (Likelihood Ratio) 

 

26.24***  

 
Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

  The previous regression examines what matters for teachers to believe that they learned 

enough in the program. In the next regression, presented in Table 3, the focus is on how prepared 

teachers felt to start implementing the FUNSEPA program at school upon finishing their 

training. The dependent variable captures the probability that teachers felt they were sufficiently 

prepared to implement at school what they learn in the FUNSEPA training. This is relevant as 

the FUNSEPA program stresses on training teachers with the goal that they will, in turn, transmit 

the acquired knowledge to students. Thus, understanding the factors that matter for teachers’ 

belief of being prepared before implementing the program at school is essential. With the 

exception of owning a computer, all other variables are statistically significant. The probability 

of an educator thinking that she/he was ready to start implementing the FUNSEPA program at 

school is 19% higher for teachers who attended more hours of the training. Similarly, a teacher 

who believes the training was helpful to become a better teacher has a 56% higher chance of 

finding the training effective over those who do not. Also, teachers who believe the training 

provided information in areas they consider important are 49% more likely to felt prepared to 

start implementation at school. Finally, teachers in higher income levels have 8% less likelihood 
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of feeling that after the FUNSEPA training they were prepared to start implementing the 

program at school.  

  These findings point out teachers who appear more committed to participate in training 

sessions and are engaged in training activities feel more prepared to start implementing the 

program at school. Thus, motivation and engagement of teachers prior to running the program 

are key factors to ensure teachers’ confidence in the program. The training FUNSEPA provides 

consists of 3-week training sessions where teachers voluntarily join the training after school. 

Emphasis during the training on the importance of the knowledge to be acquired and how it will 

help participants to become better teachers could help increase confidence in teachers. 

 

 

Table 3 

Effectiveness of Teachers Training -Preparedness 

Dependent Variable:   

When you completed the course, did you think you were prepared to put into practice at school what 

you learned in the FUNSEPA training? (Yes=1; No=2) 

(n = 38) 

Variable Coefficient Std. Error 

Intercept 
2.71*** 0.63 

Number of hours attending the training 
-0.19*** 0.07 

Training covered the areas I thought as important (Yes=1; No=2_ 
0.49** 0.02 

I think the FUNSEPA training helped me be a better teacher (Yes=1; 

No=2) 

0.56*** 0.19 

Do you own a computer? (Yes=1; No=2) 
-0.33 0.24 

Income level  
-0.08** 0.04 

 

Test for Goodness of Fit (Likelihood Ratio) 

 

32.09***  

 
Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

2. Evaluation of FUNSEPA’s Program Effectiveness on Implementation at the School 

Level  

  After FUNSEPA finishes training a particular school, the next step is for that school to 

start implementing the program at the computer lab provided by the organization. In order to 
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evaluate the effectiveness of FUNSEPA in facilitating program implementation at the school 

level, the participation of teachers in the school setting is examined here. Table 4 presents the 

results of this initial assessment. The dependent variable is the perception of the teacher as to 

whether the implementation of the FUNSEPA program in their school was successful or not.   

 

 

Table 4 

Effectiveness of the School’s FUNSEPA Implementation -Success 

Dependent Variable:   

Do you think that the implementation of the FUNSEPA program in your school was successful?  

(From 1=least successful to 5=most successful) 

(n = 37) 

Variable Coefficient Std. Error 

Intercept 
7.41*** 1.32 

Have you taught students to draw using Tuxpaint? (Yes=1; No=2) 
-0.54* 0.29 

Whom did you implement the program with? (Alone=1; was not 

implemented=2; with the director=3; with other teachers=4; with 

teachers and director=5) 

0.25** 0.11 

Do you think the current support from parents is sufficient? (Yes=1; 

No=2) 

-0.79* 0.43 

Married (married=1; non married=2)  -0.99*** 0.28 

Age -0.01 0.02 

 

Test for Goodness of Fit (Likelihood Ratio) 

 

41.97***  

 
Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

  The results evidence that more cooperation at school appears to greatly impact the 

success of the implementation of the program. The joint participation of teachers and the director 

in the implementation of the FUNSEPA program increases by 25% the chance of success. 

Teachers who are married seem more committed to the implementation of the program; the 

probability of a successful implementation among married teachers increases by 79% versus 

non-married teachers. On the contrary, teachers who used computer applications to teach 

students to draw appear less convinced that the program was successful at their school. 

Computers donated by FUNSEPA to schools contain Microsoft Office, Encarta encyclopedia and 

other pedagogical games. The fact that teachers using some of those applications consider the 
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program less successful points out difficulties they may face in putting their training in action. It 

hints at problems in the transmission of knowledge acquired during the training, a topic that is 

analyzed next.   

  To evaluate difficulties in implementation, Table 5 shows the results assessing ease of 

implementation of the FUNSEPA program by teachers. The dependent variable measures how 

likely teachers are to find it easy to implement the program with their colleagues at school. All 

variables included in the regression, with the exception of marital status, are statistically 

significant.  Teachers who think the direct support of employees from FUNSEPA is important 

for the implementation of the program, are 26% more likely to find difficulties during 

implementation than those who do not consider such involvement relevant. On the other hand, 

teachers who believe in direct involvement of parents in the implementation of the program, 

including direct economic contributions to installation and maintenance of the computers, are 

64% more likely to easily implement the program than those who believe otherwise. Similarly, 

teachers who believe that the participation of all teachers in training facilitates teamwork have a 

81% higher probability of finding easy to implement the program at school. Finally, as the 

number of classes taught after training rises, teachers are 11% more likely to find it easy to 

implement the program. Based on these findings it appears that teachers who favor teamwork 

and involvement from all stakeholders in the educational process find implementation of the 

FUNSEPA program easier. The perceived lack of involvement of FUNSEPA employees in the 

direct implementation of the program may be also related to commitment, or the absence of it. 

During direct conversations with teachers, they emphasized the need for deeper involvement of 

FUNSEPA during the implementation, especially with frequent visits to schools in the months 

following the installation of a computer lab in a given school. On the contrary, during direct 

conversations with FUNSEPA trainers (there are only seven), they encountered difficulties to 

visit schools after the training ends because they are assigned to a different geographical area for 

training new schools and operate under a tight schedule.  

  As some problems seemed to arise during the implementation of the program, the next 

step is to evaluate whether knowledge on computer applications is present among teachers and 

students. 
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Table 5 

Effectiveness of the School’s FUNSEPA Implementation -Easiness 

Dependent Variable:   

Was it easy to implement with your colleagues the FUNSEPA program at school?  

(Yes=1; No=2) 

(n = 37) 

Variable Coefficient Std. Error 

Intercept 
-0.13 0.46 

Do you think parents should contribute economically to the installation 

and maintenance of computers? (Yes=1; No=2) 

0.55*** 0.15 

Number of classes taught after training  
0.11** 0.05 

Do you think that if all teachers received training teamwork should have 

being easier? 

0.81*** 0.30 

Do you think the support of FUNSEPA employees is important for the 

success of the implementation of the program? (Yes=1; No=2)  

-0.26** 0.11 

Married  
0.06 0.11 

 

Test for Goodness of Fit (Likelihood Ratio) 

 

20.00***  

 
Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

3. Evaluation of FUNSEPA’s Program Effectiveness on Knowledge of Computer 

Applications at the School Level  

A central goal for FUNSEPA is the use of technology in the classroom. Through the 

training provided, teachers are expected to acquire knowledge in basic computer applications 

that will later transmit to their students during school activities. In this section, we test the extent 

of teachers and students’ knowledge on computer applications.  

As explained, computers donated come with Microsoft Office software (Word, Excel, 

Power Point), Encarta Encyclopedia and other educational games (Community clips, tuxpaint, 

and others). During the training sessions, teachers are initiated in digital knowledge with 

information about parts and maintenance of computers, basic functions in Microsoft Office 

software and on educational games. After finishing the training, teachers are expected to 

incorporate the acquired knowledge in their teaching. There are no suggested or required changes 

to the teaching curriculum rather it depends on the teacher’s willingness to incorporate new 

content. In most cases, teachers have 1 or 2 hours of access to the computer lab at school every 

week. Teachers take their students to the lab and it depends on them what the content of the class 



27 
 

will be about. In the few cases where a computer teacher exists in the school, s/he will be in 

charge of the class during the allotted time every week. The transmission of computer knowledge 

relays mostly on trained teachers. 

To evaluate transmission of knowledge, we focus on basic computer knowledge through 

different applications, where basic means simple operations and use of well-known software 

packages that come with the computers and that are part of the training. Answers are self-

reported knowledge on the specific activity within the package. All teachers and students from 

second grade and above among FUNSEPA-participating escuelas answered such questions. 

Table 6 shows percentages of knowledge among teachers and students of educational 

games. From that table, there are strong differences between basic computer knowledge between 

teachers and students.  

 

 

Table 6 

Teachers instruction and Students’ Knowledge of Educational Games/Pictures 

EDUCATIONAL GAMES 

Percentage of teachers instructing on and students who can perform a specific task 

Activity Teachers Students 

Draw using Tuxpaint 
44.44 63.83 

Use memory games in Childplay 
40.00 47.73 

Create a collage of pictures in Auto Collage 
8.11 11.36 

Create a presentation in Community Clips 
100.00 25.56 

Create a presentation in Fotos Narradas  
18.92 29.67 

 

 

Teachers are only partially instructing students on educational games and software for 

pictures, which are the most visual part of computer applications for children. As a consequence 

of the low level of instructions, students also report relatively low levels of use for such software. 

Especially worrisome is the case of Community Clips where all teachers report instruction in this 

package but only a quarter of students report knowing how to use this program. We then asked 

teachers and students for their knowledge of the three applications included in the donated 
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computers: Word, Excel and Power Point. Table 7 shows some of the questions inquired about 

Word and the percentage of knowledge among teachers and students. 

 

 

Table 7 

Teachers and Students’ Knowledge in Basic Computer Applications-WORD 

WORD 

Percentage of teachers and students who can perform a specific task 

Activity Teachers Students 

Change the font size of a paragraph 
97.30 80.33 

Modify the space among lines (single space, double space, etc.) 
97.30 56.14 

Change margins in a page 
91.89 72.41 

Put a title in bold 
78.72 64.41 

Copy and paste a title  
97.22 68.97 

Undo an action 76.60 41.38 

 

 

While in general teachers express knowing how to perform the simplest functions in 

Word, there are about 20 percentage points differences with students. Only about half students 

report knowing how to change spaces among lines or undo an action. Thus, knowledge is not 

being transmitted as intended. An even stronger case occurs in Excel. 

Table 8 reports knowledge on basic functions of Excel. Though teachers’ knowledge in 

Excel is lower than their knowledge in Word, it is the sharp distance between teachers and 

students knowledge that is striking. Only about 30% of students report knowledge of basic 

functions in Excel, a software where some basic math operations could be taught. 

Knowledge on the last computer application selected, Power Point is presented in Table 

9. Consistently with previous results reported for word and excel, only about 50% of students 

have a command of the most basic operations in this software application.  
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Table 8 

Teachers and Students’ Knowledge in Basic Computer Applications-EXCEL 

EXCEL 

Percentage of teachers and students who can perform a specific task 

Activity Teachers Students 

Use a formula to add 
97.67 31.67 

Create a graph 
91.89 39.34 

Copy a formula in other cells 
73.53 26.67 

Change the width of a column 
85.71 52.46 

Center a title among columns  
82.86 34.43 

Copy values form one cell to another 
 

70.59 
31.67 

 

 

Table 9 

Teachers and Students’ Knowledge in Basic Computer Applications-POWER POINT 

POWER POINT 

Percentage of teachers and students who can perform a specific task 

Activity Teachers Students 

Create a slide 
94.59 54.10 

Change the background of a slide 
78.72 61.67 

Create a presentation 
94.59 60.00 

Create animations in a presentation 
91.89 49.18 

Copy and paste a graph in a slide  
75.00 40.98 

Modify the size of a graph or chart in a slide 
 

77.78 
54.10 

 

 

The striking distance in knowledge of the most basic functions of software applications 

between teachers and students clearly points out that teachers may be experiencing difficulties in 

transmitting to students the knowledge acquired during the FUNSEPA training.  

To understand what factors affect instruction and learning of computer applications, we 

run some additional regressions. To measure the proficiency of Word, Excel and Power Point, 
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we used principal components analysis so to create a proficiency index for each type of software. 

Knowing a particular function is quantified with 1, while not-knowing such operation is 

quantified with 2, the higher the value of the index the less people know about that software 

application. Table 10 reports the finding for teachers.  

 

 

Table 10 

Effectiveness of Basic Computer Knowledge – Teachers 

(n=45) 

 Word Excel Power Point 

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 
1.15*** 0.05 

1.67*** 0.28 0.94*** 0.21 

Do you own a computer? 

(Yes=1; No=2) 

-0.06*** 0.02 
0.16*** 0.06 0.10* 0.05 

My motivation to 

participate in the training 

was increase my 

professional standing? 

(Yes=1; No=2) 

0.03** 0.01 
0.03 0.05   

I received a lot of 

information, but did not 

learn how to implement it 

(Yes=1; No=2) 

  
-0.33** 0.05 0.07 0.51 

Hours of practice per week 
-0.02*** 0.00 

  
-0.02* 0.01 

Number of levels taught 

after training 

-0.02** 0.01 
    

Married (married=1; non 

married=2) -0.02 0.01 -0.33** 0.13 -0.05 0.24 

Test for Goodness of Fit 

(Likelihood Ratio) 
142.71***  64.70***  23.97***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

For teachers, owning a computer increases the probability of word proficiency among 

teachers by 6%, but it has the opposite effect for excel and power point knowledge. Motivation, 

captured as desire to improve one’s professional preparation, is a significant factor. Specifically, 

teachers who viewed participating in FUNSEPA’s training as an opportunity to improve their 

professional standing have 3% higher proficiency of being proficient than others. On the other 
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hand, teachers who did not understand how to use excel, have a 33% lower probability of being 

proficient in this program. More practice per week and number of classes taught after finishing 

the FUNSEPA training seems to improve knowledge of software applications. Clearly, practice 

improves familiarity with computer applications. Non-married teachers are 33% less 

knowledgeable in excel, which could be interpreted as an indication that married teachers are 

more committed to learning. 

  The findings for students’ knowledge on software applications appear in Table 11.  

 

 

Table 11 

General Effectiveness of Basic Computer Knowledge – Students 

(n=44) 

 Word Excel Power Point 

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 
1.23*** 0.32 

1.41*** 0.33 0.95*** 0.32 

Hours per week using a 

computer at school  

0.14* 0.08 
0.05 0.10 0.35*** 0.08 

Do you help your 

classmates when they do 

not understand material in 

class? (Yes=1; No=2)  

-0.28** 0.14 
-0.40* 0.22 -0.28* 0.14 

Reading is the favorite 

activity in the computer 

(Yes=1; No=2) 

0.30*** 0.11 

  
0.24** 0.11 

Are your parents married? 

(Yes=1; No=2) 

-0.27** 0.11 
-0.18 0.13 0.08 0.12 

Parents give money to pay 

for access to computer  

(Yes=1; No=2) 

  
0.27** 0.13 0.27** 0.13 

Teacher owns a computer 

(Yes=1; No=2) 

0.15 0.11 
0.29** 0.14 -0.13 0.12 

Test for Goodness of Fit 

(Likelihood Ratio) 
43.06***  23.57***  46.68***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

   

 

  The more hours students spend at the computer lab of the school do not seem to improve 

their knowledge of word nor that of power point. This could signal they are not practicing that 

software at the lab. Students trying to help each other to understand software applications 

produce a positive impact only for excel, as it produces the opposite effect with word and power 
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point. Students whose favorite activity in the computer is reading tend to have a lower probably 

of knowledge in word (30%) and power point (24%). This could be interpreted as a sign of more 

passive behavior that comes, in a way, without the challenges of trying to operate new software. 

It could also be fear of operating new equipment without feeling prepared. Students who use 

computers at internet-cafes using money received from their parents are 27% less likely to know 

excel and power point.  Presumably, students are engaged in other types of activities, most likely 

social media activities when they visit internet-cafes and those activities do not appear to 

positively influence knowledge of basic software applications. The effect of a teacher owning a 

computer on student’s knowledge is only relevant for excel, though it decreases students’ 

knowledge. This is consistent with the previous findings regarding the teachers’ command of 

excel.  Finally, students with married parents are 27% more likely to have a better knowledge of 

word.   

  From the analysis of factors influencing basic knowledge on computers, it appears that 

for teachers, owning a computer, motivation and more practice exert a positive influence on 

learning. Meanwhile, it seems that for students, trying to help each other without fully 

understanding the material is, as could be expected, counterproductive to knowledge. The fact 

that for students more time at the computer lab does not improve knowledge indicates that other 

activities not related with word, excel or power point may be taking place during the time 

assigned in the lab. This last finding is of concern given that those three packages could be of 

great utility to incorporate technology in the classroom.  

  Considering that incorporating technology in the classroom is for FUNSEPA the path to 

improve academic performance and help overcome poverty in the country, we turn our attention 

to assess whether academic performance has improved with the program.  

  As mentioned, there are no standard academic tests across schools that will permit an 

accurate assessment among escuelas on whether academic performance has improved or not with 

the presence of FUNSEPA. Because of this lack, we used a question in the survey that 

specifically asked teachers whether they have observed improvements in performance, and a 

question to students asking whether they have improved their academic performance after 

computers were installed in the school. Table 12 shows percentages from teachers and students’ 

answer to those questions. 
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Table 12 

Students’ Performance from adopting the FUNSEPA program 

 Teachers’ assessment (%) Students’ self-assessment (%) 

Variable Worsen 

No 

change 

Improve 

a little 

Improve 

a lot Worsen 

No 

change 

Improve 

a little 

Improve 

a lot 

Academic Performance 

of Students 

   54.29 45.71 
6.33 

 
93.67  

Behavior of students 

with teachers 

 17.14 42.86 40.00 
2.53 

 
97.47  

Behavior of students 

with classmates 

 18.92 48.65 32.43 
6.10 

 
93.90  

 

  Clearly, there is a discrepancy among teachers and students on the effects of adopting the 

FUNSEPA program in academic performance. Teachers are more positive on its effects than 

students, who in some cases consider that the program has had some negative effects. To 

evaluate factors that influence academic performance, Table 13 presents results where the 

dependent variable is precisely academic performance. 

 

Table 13 

Effectiveness of  the FUNSEPA’s program on Students’ Academic Performance  

(n=42) 

 

Dependent Variable:   

After your teachers received the training of 

FUNSEPA, your academic performance has:  

(Worsen=1; Not changed=2; Improved a little=3; 

Improved a lot=4) 

Variable Coefficient Std. Error 

Intercept 
2.88*** 0.44 

Index of Word knowledge 
-0.33 0.36 

Index of Excel knowledge 
0.01 0.33 

Index of Power Point knowledge 
0.47 0.30 

Grade level in school 
0.05 0.06 

Do you believe that learning math 

with a computer is the same as 

learning math without it? (Yes=1; 

No=2)  

-0.34** 0.17 

Test for Goodness of Fit (Likelihood 

Ratio) 
28.07***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 
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  As shown in Table 13, knowledge about computer packages does not appear to have a 

significant impact on academic performance. These findings support results from current 

literature that do not find a significant impact on academic performance from simply providing 

computers to a school (Thompson, 2008; Loop 1991; Beuermann et al 2012; Sharma, 2012; and, 

Barrera-Osorio and Linden,2009). Students who believe math can be learned with or without a 

computer seem to have a better academic performance than those who think otherwise. This may 

signal that students do not see computer as a main tool for their education.   

  The analysis so far has been constrained to teachers and students coming from the 

FUNSEPA program. Although using computers appears not significant on academic 

performance, it is important to know whether children at escuelas participating in the FUNSEPA 

program have at least gained some knowledge on computers when compared to students from 

escuelas not part of the FUNSEPA program. That information appears in Table 14.  

  Those non-FUNSEPA schools in our study do not have computer labs Table 14 presents 

the results of two basic questions, whether the student knows the part or components of a 

computer, and whether the student knows how to use the mouse. From the results presented or 

display in Table 14, students in the FUNSEPA-program escuelas have a 37% higher probability 

of knowing the parts of a computer and a 39% higher probability of being able to use the mouse. 

These two findings show some specific gains for students attending escuelas that have received 

computer labs from FUNSEPA in having some positive effects from the program. As it could be 

expected, when a student owns a computer, her probability of knowing the parts of a computer 

and how to operate a mouse are higher (45% and 35% respectively). Finally, students who 

perform some work outside school are more likely to possess basic knowledge about computers, 

which could signal commitment and engagement in activities at school.  

  The information from Table 14 indicated gains in basic knowledge of computers for 

students in FUNSEPA schools. To understand how proficient students may be compared with 

their peers in non-FUNSEPA schools in their ability to actually operate a computer (not just 

knowing the parts), we ask about their ability to use the mouse and about their ability to operate 

the keyboard. These two metrics are relevant since the keyboard and the mouse are the main 

tools used for manually operating a computer. Table 15 shows the results.  The dependent 

variables used are mouse ability, which is graded from none to high and keyboard ability equally 

graded from none to high. 
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Table 14 

Effectiveness of the FUNSEPA’s program on Students’ Basic Computer Knowledge 

 
Dependent Variable: 

(n=151) 

 

Do you know the 

parts of a computer? 
(Yes=1; No=2) 

Do you know how to 

use the mouse? 
(Yes=1; No=2) 

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 
--0.79* 0.44 

-0.31 0.43 

DummyFUNSEPA 

(Control=0; Treatment-

FUNSEPA=1) 

-0.37*** 0.11 
-0.39*** 0.10 

Students owns a computer 

(Yes=1; No=2) 

0.45*** 0.10 
0.35*** 0.10 

Do you prefer to work for 

school projects on paper or 

computer? (paper=1; 

computer=2) 

0.67*** 0.14 
0.49** 0.14 

Sex (Male=1; Female=2) 
0.10 0.09 

-0.07 0.09 

Do you want to go to 

secondary school? (Yes=1; 

No=2) 

0.11 0.13 
0.10 0.13 

Work before/after school  

(Yes=1; No=2) 

0.29*** 0.09 
0.30*** 0.09 

Teacher owns a computer 

(Yes=1; No=2) 

0.11 0.11 
0.18 0.11 

Test for Goodness of Fit 

(Likelihood Ratio) 
56.83***  32.56***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

   

   

  As it is observable from Table 15, the dummy for FUNSEPA which captures the benefit 

of participating in the program is not significant in any regression, which is not a positive 

outcome as it indicates that simply providing the computers does not ensure students’ 

proficiency in actually working with computers. On the other hand, motivation and commitment 

are important for the ability to operate a computer: Students who aspire to attend secondary 

education and those who think children in other countries know about computers and they would 

like to do the same, are more likely to know how to use the mouse and keyboard.   The number 

of hours a student spends practicing with the computer, positively –increases its ability to operate 

a computer.  This is only expected. 
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Table 15 

Effectiveness of the FUNSEPA’s program on Students’ Basic Computer Ability 

 
Dependent Variable: 

(n=98) 

 

Mouse ability 

(none=1; point=2; 

click=3; drag an 

object=4) 

Keyboard ability 

(none=1; slow=2; 

moderate=3; quick=4) 

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 1.06 1.33 5.21*** 1.48 

DummyFUNSEPA (Control=0; 

Treatment-FUNSEPA=1) 
0.45 0.30 -0.30 0.31 

Students owns a computer (Yes=1; 

No=2) 
0.20 0.24 0.01 0.24 

Do you prefer to work for school 

projects on paper or computer? 

(paper=1; computer=2) 

-0.18 0.36 0.10 0.34 

Do your parents want you to go to 

secondary school? (Yes=1; No=2) 
-0.45 0.70 0.68 0.68 

Sex (Male=1; Female=2) 0.06 0.21 0.00 0.24 

Work before/after school  (Yes=1; 

No=2) 
0.49** 0.24 0.32 0.27 

Teacher owns a computer (Yes=1; 

No=2) 
0.36 0.23 0.09 0.24 

Student wants to attend secondary 

education (Yes=1; No=2) 
1.18** 0.54 -0.10 0.54 

Hours per week for computer use at 

school 
0.31* 0.17 -0.33* 0.20 

Do you share the computer with a 

classmate? (Yes=1; No=2) 
  -0.67*** 0.22 

Reading is favorite computer 

activity (Yes=1; No=2) 
-0.18 0.20 0.61*** 0.23 

Do you believe students in other 

countries know how to use a 

computer? (Yes=1; No=2) 

-1.62*** 0.45 -0.98** 0.50 

Test for Goodness of Fit (Likelihood 

Ratio) 
30.93***  21.46***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

  In summary, the analysis of the impact of FUNSEPA’s program implementation in a 

school, on training, implementation and computer knowledge, show evidence in favor of some 

basic computer knowledge acquisition by teachers. The transmission of this knowledge to 

students, however, is only limited. No significant impact on academic performance was found 

from the provision and/or use of computers. Although some basic knowledge about computers 

among students is found, there is limited evidence that the students have acquired the ability to 
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operate a computer. These issues could derive from different factors among those it could be lack 

of confidence among teachers about knowledge acquired, and passivity in clarifying doubts 

during training on how to work with computers. Problems in learning and having confidence to 

implement the program at school could lead to avoid using computers or avoid incorporating 

them on the classroom activities, which in turn, may limit the ability of children to work with 

computers and hinder the possibilities of success of the program.     

  After having evaluated the immediate or short-term impact of the FUNSEPA program, 

we now turn to the long-term impact of the program. Specifically, we evaluate the impact of 

FUNSEPA’s program on the personal dignity, the social and civic responsibility of those 

benefiting from this initiative. 

 

4. Evaluation of FUNSEPA’s Lasting Effect on the Quality of Life of Teachers 

and Students 

 FUNSEPA intends to promote growth in values in participating schools. It launched a 

program in September 2010 with a pilot plan in the department of Chimaltenango that aims to 

contribute to the “education of changing agents” (FUNSEPA report, 2010). The values promoted 

are respect, tolerance, loyalty, honesty and harmony. For evaluating long-term impact of the 

FUNSEPA program, we are interested in investigating how the program impacts the lives of 

participants. In this section, we analyze the effect on quality of life.   To capture the quality of 

life of a person and whether this is consistent with his or her dignity, in addition to focusing on 

the physical conditions surrounding this person, one can observe the type of activities that she or 

he carries out throughout the day.  More importantly, one can observe the allocation of time 

among these activities, as this would reflect, among other things, the priorities a person gives to 

them.  The index constructed to capture the quality of life includes habits that reflect dignified 

living such as: the quality of family life, including both their immediate as well as their extended 

family, religious practices, physical and mental rest, exercise, care for the work of the home, and 

the nurturing of relationships at home, as well as among colleagues, friends, and neighbors. To 

construct the necessary indices, questions introduced in the survey were written in active 

sentences.  The frequency with which these activities took place was then asked.   

 Table 16 includes the measures used to construct the different indices.  Using a principle 

components methodology the indices were constructed and then run against independent 

variables also collected in the survey.  Indices were constructed for teachers and students.   
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Table 16 

Long-Term Impact Measures 

 

Quality of Life 

Response options: Frequency per week (from never=1 to frequently=3) 

 

Time spent (speaking, playing, sharing) with our siblings 

Time spent (speaking, playing, sharing) with your mother 

Time spent (speaking, playing, sharing) with your father 

Time spent (speaking, playing, sharing) with your grandparents and relatives 

Time spent (speaking, playing, sharing) with your spouse 

Time spent in religious related activities (pray, Mass, services or religious cult, Bible, praise) 

Time spent engaged in sports 

Time spent resting 

Time spent caring for your home (cook, clean, wash, shopping, errands) 

 

Social Responsibility 

Time spent helping your friends 

Time spent helping your neighbors 

Time spent helping co-workers 

Time spent in caring for our siblings or the siblings of our neighbors 

Time spent in voluntary activities or community services 

Work with other parents in school activities 

 

Civic Responsibility 

 

Watch the news or read the newspaper 

Visit parents of students 

Organize civic activities related to political parties, unions, neighborhood associations, security 

neighbor groups 

Organize charitable activities 

Participate in charitable activities 

Setting example of respect to the country’s symbols 

Participate in activities that improve the security in the community                                                                                                                       

Do your homework  

Put clothes and things in order at home 

Help at school 

 

 

 Regression results are reported in Table 17. Being late to work decreases the quality of 

life of teachers by 27%. Being in a school that is part of the FUNSEPA program does not 

however appear to help live a better quality of life for teachers or students. Students, whose 

teachers are engaged in extra-school activities, increase the probability of living with dignity by 

30%. Similarly students who have more friends also improve their quality of life.  On the 

contrary, students who have to work outside school experience a decrease in quality of life by 

59%.  
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Table 17 

Effectiveness of the FUNSEPA program on Quality of Life  

 Teachers  Students  

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 2.67*** 0.22 2.53*** 0.63 

DummyFUNSEPA (Control=0; 

Treatment-FUNSEPA=1) 0.17 0.11 -0.16 0.28 

Late to work (from never=1 to many 

times=4) 
-0.27*** 0.11 

   

Teacher –Work after school in extra-

curriculum activities related to school 

(from never=1 to many times=4) 

  
0.30* 0.13 

Sex (Male=1; Female=2) 
-0.02 0.11 -0.08 0.28 

Number of jobs a student has 
  -0.54*** 0.12 

Number of friends 
  0.02*** 0.01 

Test for Goodness of Fit (Likelihood 

Ratio) 
53.86***  33.79***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

5. Evaluation of FUNSEPA’s Lasting Effect on Teachers and Students Social 

Responsibility 

 Table 18 presents the results for the regressions run regarding Social Responsibility. Different 

than quality of life, the FUNSEPA dummy increases levels of social responsibility, but it only 

does so for teachers. Thus, gains from the program stop with the teachers.  Teachers who 

encourage their students to be agents of change in their families and communities increase their 

social responsibility by 27%, while those teachers who live around violence become more social 

responsible by 14%. For students, increases in social responsibility are related to generosity. 

Children who share toys with siblings and friends are 58% more social responsible, while those 

who share their foods with classmates tend to be 22% more socially responsible. Also, students 

with more friends increase the probability of living social responsibility.   
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Table 18 

Effectiveness of the FUNSEPA program on Social Responsibility  

 

Teachers Students 

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 1.02*** 0.34 -0.21 0.41 

DummyFUNSEPA (Control=0; Treatment-

FUNSEPA=1) 0.23*** 0.09 0.17 0.26 

Teach students to be agents of change in their 

family and community (from never=1 to 

many times=4) 

0.27*** 0.07 
  

Face problems of violence in your community 

(from never=1 to many times=4) 
0.14*** 0.05 

  

Share toys with siblings and friends (from 

never=1 to many times=4)   0.58*** 0.11 

Share food with a classmate who did not have 

it (from never=1 to many times=4)   0.22** 0.12 

Sex (Male=1; Female=2) 
-0.06 0.08   

Married (married=1; non married=2) 
0.10 0.08   

Number of friends 
  0.02*** 0.01 

Years of education 
-0.01 0.01 0.08 0.07 

Test for Goodness of Fit (Likelihood Ratio) 74.79***  48.63***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

6. Evaluation of FUNSEPA’s Lasting Effect on Teachers and Students Civic 

Responsibility 

 Table 19 presents the results for the regressions run regarding social responsibility. As 

was the case for social responsibility, DummyFUNSEPA increases only the probability of 

teachers to live civic responsibility, but not that of students. Teachers who are involved in 

working with parents increase their probability of living civic responsibility. Similarly, teachers 

who face violence in the community are more involved and increase their civic participation. 

Also, teachers who are in contact with community leaders have a 27% higher probability of 

living civic responsibility than those who are not. For students, civic responsibility increases for 
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those who finish their homework well by 54%, for those that show respect for their parents by 

17%, and for those whose parents are married.  

 

Table 19 

Effectiveness of the FUNSEPA program on Civic Responsibility  

 

Teachers Students 

Variable Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

Intercept 1.80*** 0.21 1.41** 0.58 

DummyFUNSEPA (Control=0; Treatment-

FUNSEPA=1) 0.40*** 0.09 -0.19 0.22 

Work with parents to help students who have a 

problem (from never=1 to many times=4) 
0.17*** 0.04 

  

Face problems of violence in your community (from 

never=1 to many times=4) 
0.12** 0.06 

  

In contact with community leaders? (Yes=1; No=2) 
-0.27*** 0.10   

Finish work well done (from never=1 to many 

times=4)   0.54*** 0.16 

Talk to parents about school (from never=1 to many 

times=4)   0.17 0.133 

Sex (Male=1; Female=2) 
-0.05 0.09 -0.03 0.19 

Parents are Married (married=1; non married=2) 
  -0.35* 0..21 

Number of children 
-0.01 0.02   

Test for Goodness of Fit (Likelihood Ratio) 89.64***  32.96***  

Notes: *** significance at 1%, ** significance at 5%, and * significance at 10% 

 

 

 In summary, based on the findings presented on this section, there is some evidence 

suggesting that the FUNSEPA program generates some significant positive long-term effects for 

teachers.  However, such impact is not translated to students, which compromises the 

possibilities of generating attitudinal changes in the younger generation.  This in turn, limits the 

capacity of FUNSEPA’s program strengthening the institutions necessary to make sustainable 

development possible.   



42 
 

 After completing the evaluating the short- and long-term impact evaluation of the 

FUNSEPA program, we now turn to possible ways to overcome some of the limitations found.  

With this purpose an experiment was run.  

 

V.  Experiment’s Outcomes and Recommendations 

 Based on the evaluation findings we choose to focus on the teachers’ training. There were 

three reasons for this decision: 1) evidence was found of a breakdown in the transmission of 

computer knowledge from teachers to children; 2) observations during our field trips and 

collection of data showed difficulties among teachers to operate a computer; and, 3) the limited 

number of teachers we had access to when running the experiments.  Such restrictions allowed us 

to run one experiment only. The experiment was designed so to find ways to improve the present 

FUNSEPA’s teachers training.   

 The experiment was composed of several stages.  Participants were asked to play 

different roles in the process of making a decision or solving an issue.  In this manner, while 

keeping the proactive focus of the integral approach to evaluation, participants had the 

opportunity to integrate different perspectives into the decision-making process.  The solutions 

presented to the subjects engaged in the experiment were graded from complete passivity to 

proactive and collaborative behavior.  In following such strategy, the experiment’s subjects 

engaged in the decision-making process having the opportunity to choose a passive and/or 

submissive behavior if they wanted to do so, and then he or she was exposed to a way of thinking 

as well as of acting that was proactive.  In the latter option, a person engaged in a given situation 

with full personal responsibility and initiative.  The forms were distributed on paper and the 

questions were read aloud.    

  The experiment addressed the case of understanding of the content of the training. The 

goal of the experiment was to make teachers realize the need to be fully involved in the training, 

asking questions whenever the material taught is not clear to them. In the first part, teachers were 

asked about colleagues who did not understand the training.  In the next step the teacher herself 

was asked to take the place of the person who did not understand the material explained in the 

training.  On the third step of the experiment, teachers were asked to play the role of the Director 

of the school.  Finally, in the fourth step, they were asked to play the role of the trainer. The 

behavior of the person of reference in each scenario was described and then, participants were 

asked to indicate which of the offered courses of action they would or would not follow.  The 
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responses for them to choose from were: “yes”, “no”, “I do not know”, or “I do not think it is 

my prerogative to decide.”  Once the experiment was finished, participants were asked to 

complete a post-impact evaluation.  

  For the experiment and because of the limited number of teachers, FUNSEPA facilitated 

information to contact teachers from other treated escuelas who were not included in the first 

phase of data collection. The purpose was to have a higher number of teachers participating. The 

new teachers were asked to complete a brief survey before starting the experiment. Then, new 

teachers joined teachers who participated in the first phase of data collection and all together 

participated in the experiment.  All participants answered the post-survey.  

  Table 20
 
presents the results of the pre and post evaluations in terms of percentages.  It 

also reports the p-values for testing the statistical significance of the difference of the two means 

(the pre- and post-evaluation).  Comparison of pre- and post-impact responses of those in the 

treatment group confirms the desired change of behavior on the part of the participants after the 

experiment was completed. For the sake of brevity, the most relevant responses are reported in 

Table 20.
8
  The changes on behavior are statistically significant in most cases.    

 The outcomes of the experiment indicate significant changes of behavior. After the 

experiment, participants significantly increase their behavior regarding contacting the trainer or 

FUNSEPA for support and questions which would ensure a better understanding of material 

thought and in turn, may result in a better implementation of the program. In addition to this 

main result, after running the experiment there were other significant changes in behavior. 

Specifically, teachers appear more willing to help fellow teachers with understanding the 

material taught, and to have more cooperation among them and the director to implement the 

FUNSEPA program  

  As a result of the experiment, teachers also realized it is important for the students’ 

learning to increase the time they spend with their students at the computer lab, which can be 

understood as a signal that once they feel more comfortable and clear on the knowledge 

acquired, they are more willing to incorporate it in their teaching.  Consequently, they were more 

interested in requesting time in the lab. Because balancing the use of the labs is key, teachers 

also indicated that the leadership of the principal of the school was key for FUNSEPA’s 

implementation’s success. These last two findings, i.e., the role of the Director in facilitating 

access to labs, and the teachers spending more time in the computer labs with their students, 

                                                           
8
 Other results are available from the authors upon request. 
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Table 20 

Experiment Results 

 

Test for Difference of Two Means 

 

 

Pre Post p-value 

With whom did (would for ‘Post’) you implement 

FUNSEPA in your school? 

 

With other teachers and the director 

40.20 61.80 0.01 

Did you transmit the knowledge received at the 

FUNSEPA’s training to your colleagues? 

YES 

24.50 58.80 0.00 

Do you think that it would be easier to work as a 

team if all the teachers would all be trained by 

FUNSEPA? 

YES 

56.90 98.70 0.85 

Did you contact FUNSEPA to ask for support and 

help if you had questions?  

YES 

49.00 65.70 0.10 

Do you think that the leadership of the Director is 

key for the successful implementation of FUNSEPA 

program in your school?  

YES 

84.40 98.70 0.00 

Do you ask for and obtain time in the computer lab 

that you would consider sufficient to teach your 

students? 

YES 

46.10 94.80 0.04 

Do you think the implementation of FUNSEPA’s 

program was successful in your school??  

Very successful 

48.00 72.70 0.39 

 

 

mirror comments shared by FUNSEPA’s. In an interview with FUNSEPA’s trainers, they 

mentioned the need to incorporate the computer in classroom activities.  In their view, for such 

change to take place, the encouragement of the school Directors would be crucial.   

 The results of the experiment suggest that engaging teachers in the training sessions is 

important for a successful training, that would eventually, result in a more successful 

implementation of the program. Changing their role during the training from a rather passive to a 

more active participation helped teachers understand how crucial their participation during 

training is for the program to be successful. 

  Based on the results of this study, it is recommended that the design of FUNSEPA 

incorporates the following modifications: 
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a. The inclusion of a motivational component. As results shown before indicate, 

motivation is key for teachers to become fully involved in the training sessions and later 

on the transmission of knowledge to students. Content that emphasizes the leadership 

position of the teacher at school and the impact she/he can have in helping students 

advance in the acquisition of knowledge and on serving as a role model to students will 

be useful.  

 

b. Follow up after initial implementation of the computer lab at a school. This will ensure 

that indeed the implementation of the training received by teachers is taking place and 

that the equipment is being properly used. Regular follow up visits will help to monitor 

problems of understanding material as well as operation or care of the equipment. This 

could prevent teachers avoiding utilizing the computer lab in spite of being fully 

equipped and available.  

 

c. Follow-up training of teachers after a reasonable period of time has passed. As 

knowledge in computers is continuously changing, for technology to really be correctly 

used, teachers require continuous education.  This would help teachers feel secure about 

their knowledge and incorporate the use of technology in their teaching.  

 

d. More time spent using computers by students. Teachers need to allocate more time to 

use the computer lab. This could be facilitated with some prepared suggested schedule by 

FUNSEPA, so to help guide school’s Directors as to the way she or he could organize 

labs time sharing and needs of teachers. 

 

e. Full incorporation of technology in the classroom. For students to really learn to use 

technology at school, in addition to practicing, they need activities related with 

schoolwork that uses technology. For instance, a quick assignment in Word, or Excel can 

be the starting point for this process. Trainers could provide a detailed guide of effective 

ways and practical examples to incorporate technology in regular classes of Language, 

Math, Sciences, among others. 
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f. A computer teacher. It was observed during the visits to the escuelas included in the 

study that permanently hiring a teacher for the computer lab facilitated the learning 

process of children. If the school can afford it, hiring a teacher to be in charge of the 

computer lab lessons could be helpful. 

 

g. Ensure there is academic content attached to computer access and used.  The evidence 

on this point is very consistent in the literature.  For technology to be effective in 

improving the academic performance as well as the life of students, its incorporation 

needs a context and content.  FUNSEPA might consider joining other organizations 

efforts in this regard so to ensure the long-term effectiveness of its work. 

 

 VI.  Conclusions 

  At the request of FUNSEPA, we undertook the task of evaluating the impact of their 

computer distribution program in escuelas with an integral approach.  In doing so, we sought to 

examine the impact of the program on teachers and students.  We examined the impact on their 

ability to use computers as well as on their lives. The latter considers the person on his entire 

dimension and his or her relationship with their family and community - social and civic 

responsibilities.  

  The evaluation incorporated six different areas: 1) training of teachers, 2) implementation 

of FUNSEPA at the school level, 3) knowledge of teachers and students of computer operation 

and applications 4) the effect of the program on the teachers and students’ quality of life, 5) the 

effect of the program on the way in which teachers and students live social responsibility, and 6) 

the effect of the program on the way in which teachers and students live civic responsibility. In 

all cases the measures of evaluation were defined in a pro-active manner, reflecting the reality 

that the aim of FUNSEPA is to provide students with access to technology in regular academic 

activities.  It also reflected the fact that to be an agent of change, a person needs to be engaged in 

the social and civic life of the community.  

 Overall we find mixed results. The analysis in the first three sections evaluated the 

effectiveness of the training, implementation and computer knowledge in teachers and 

students.  Results suggest that there is evidence of teachers acquiring basic computer 

knowledge through FUNSEPA’s training.  Yet, it was found that only a very limited if any 

transmission of the computer knowledge acquired by the teachers is passed on to students. 
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Some basic knowledge about computers was found among students, but practically no ability 

to operate a computer was found. No significant impact on students’ academic performance 

was found from the use of computers.  

 Regarding the long-term impact, we find evidence suggesting that schools where 

FUNSEPA’s program has been implemented, teachers report living a higher level of social and 

civic responsibility.  However, such impact is not found among students.  The latter, limits the 

capacity of FUNSEPA’s program to strengthen the institutions necessary to make sustainable 

development possible.   

  This evaluation has identified areas where FUNSEPA’s program can be improved in its 

design as well as its implementation. The inclusion of a motivational and proactive component in 

the training of teachers can help in eliciting a proactive behavior among teachers and, by doing 

so, fully involve them in the training sessions and later on improve their effectiveness to transmit 

computer knowledge to students. At the same time, FUNSEPA follow-up after the initial 

implementation of the program in the escuelas can ensure that the implementation is successfully 

completed.  It could also ensure that the equipment is properly used. Continuous education of 

teachers after a reasonable period of time, could keep them updated in computer knowledge.  

This would help increase their confident using technology as part of their teaching.  Teachers 

also need to spend more time using the computer lab, which could be facilitated with a prepared 

or suggested schedule that guides school Directors in organizing the timesharing of their lab with 

teacher’s needs. To fully incorporate technology in the classroom, we suggest a guide of 

practical activities by grade level and subject that teachers could use in developing his or her 

teaching materials. Last but not least, it is recommended that FUNSEPA considers consider 

joining other organizations efforts in order to ensure there is academic content attached to 

computer access and used.  For technology to be effective in improving the academic 

performance as well as the life of students, its incorporation needs a context and content.   

  Although the design of the study utilized a rigorous methodology, a larger study could 

help determine the desirability of the implementation of FUNSEPA at the state and/or national 

level.   
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