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Executive Summary
This study evaluated the effectiveness of the Computer-Aided Instruction (CAI) courseware
modules in Mathematics developed by the Department of Science and Technology – Science
Education Institute in collaboration with the Advanced Science and Technology Institute (ASTI) in
terms of motivating pupils in Mathematics learning and improving their performance in an
achievement test. It sought to determine specifically (1) the extent of CAI modules use in Math
classes; (2) teachers’ perception of the CAI modules; (3) pupils’ perception of the CAI modules; (4)
if there is significant improvement in pupils’ Mathematics performance brought about by the CAI
modules; (5) if there is significant relationship between the CAI’s motivational design and its
Mathematics content as reflected in pupils’ performance; and (6) the extent of pupils’ engagement
in using the CAI modules.
Twenty-five (25) schools in 3 divisions of the Metropolitan area were surveyed for their
demographic profile. This consisted of 86 teachers from grades 4, 5 and 6. Eighteen (18) willing
teachers and 843 pupils went through the CAI modules, after which they were administered a
survey questionnaire based on Keller’s (2006) ARCS model of Instructional Materials Motivation. A
pre-test was administered to pupils prior to and a post-test after they went through the CAI
modules. The ratio of pupil to computer unit as pupils go through the CAI learning module during
the conduct of this study was 1:1. Responses were analyzed using descriptive statistics. One-way
Analysis of Variance (ANOVA) was used to determine if there is significant difference among the
three grade level pupils’ perception in each interactivity category. A paired samples t-test was used
to see if there is a significant difference between pupils’ pre-CAI and post-CAI achievement test
scores in the selected CAI topics. Correlation between pupils’ responses on motivational design and
their performance in the achievement test was used to see which modules have significant
relationship in the motivational aspects. Pupils’ attitude towards using the CAI modules was culled
from their response when they were asked to comment about the CAI modules. Thirty randomly
selected pupils were observed while they were going over the CAI modules. Facial expressions,
mouse strokes and keyboard responses were recorded through installed web cameras and an
application called Observatory.
Findings include but not limited to the following:
1. Only a limited number of schools have the capacity to facilitate the use of the Math and Science
courseware modules in their instruction due to their physical facilities such as computer
laboratories and internet access, as well as teachers’ computer literacy skill.
2. Surveyed teachers’ reason for not using the CAI was due to the lack of orientation and training of
the said modules.
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3. Teachers agree that the CAI has management interactivity. The pupils have greater control over
their learning which makes them involved and motivated to proceed with the module.
4. Teachers strongly agree that the CAI has motivation interactivity. The CAI has features that
affect the degree of motivation in the instructional interactivity. E.g. pupils are provided by the CAI
with knowledge of results (scores) in drill and practice. In most modules, appropriate feedback is
evident in the exercises. The CAI’s background sound is soft and appealing. Role-plays, games, and
simulation scenarios are realistic.
5. Pupils perceived that the CAI has the ability to draw their attention as it provides extrinsic and
intrinsic reinforcement for effort; topics are relevant, can arouse and sustain curiosity as well as
interest, and can build their confidence; and overall module give satisfaction in learning
mathematics.
6. Pupils in the higher grade levels better perceived the modules in all aspects of motivational
design.
7. There was no enough basis to conclude that there was an improvement in mathematics
performance across all topics among Grade 4 pupils who went through the CAI. But there was
significant improvement across all topics among Grade 5 pupils except in the topic “Area of
Trapezoid”. The effect sizes are small (Cohen, 1988), indicating around 20% to 30% that can be
attributed to CAI intervention. There was also significant improvement across all topics in Grade 6.
The effect sizes vary across topics. In Measurement, and Surface Area of Square Pyramid, the effects
are of medium size ranging from 40% to 65%. The topics Space Figures, Surface Areas, and Volume
of Cube and Rectangular Prism, have small effect sizes. Overall, there is a medium effect size
attributed to the CAI intervention.
8. There is variability in the impact of motivational design to pupils’ performance. Although there
was no enough evidence to establish the relationship of the motivational aspects with the scores of
grade 4 pupils, the Attention and Satisfaction aspects prove to be a differing factor (directly but
weak) for grade 5 pupils’ scores in two identified modules, and the Confidence aspect prove to be a
differing factor (directly but weak) for grade 6 pupils’ scores also in two identified modules.
9. Majority of the students expressed positive feelings, attitude and descriptions of their
experience with the CAI modules.
10. No strong statistical significance was found to relate performance or learning gain with pupils’
engagement (interest or attentiveness to the CAI modules). More pupil participants may be needed
to give more reliable results to correlate engagement with learning gain.
11. The CAI is highly successful in capturing the interest of the pupils into participating actively in
CAI especially during the exercises. Possible reasons are the interactive elements found in exercises
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and the challenge presented to the pupils. However, the effectiveness of the CAI is hampered by
distractive behaviour in the environment, such as conversations with peers. The lesson phase,
while critical in imparting important knowledge of the topic, has been found to elicit the least
interest. Positive engagement, for the lesson components of the software, is more likely affected by
the conditions of the learning environment than the CAI itself.
Recommendations:
Teachers need to be oriented on the CAI and its proper use. Schools’ infrastructure and
facilities have to be made available to enable the use of CAI. If a school does not have an internet
access, copies of the modules in CDs must be provided.
Since the current CAI modules based on the pupils’ evaluation are already Satisfying, focus
should be directed towards the other aspects of Attention, Relevance and Confidence as these four
aspects of the ARCS model should complement each other in motivating a pupil.
Specific aspects of specific modules that need to be improved or refined can be patterned after
the exemplary modules that exhibited best features. Specific focus should be given to redeveloping
the grade 4 modules that proved to have no significant effect in pupils’ Mathematics performance .
In view of these, the following are suggested:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Consistent placement of help and main menu buttons for ease of use;
Consistent in the way feedback to pupils’ answers are given;
Inclusion of an option to adjust background sound;
Sequence examples and exercises from easy to difficult;
As an assessment principle, a competency must not be tested if not taught in the module;
Consistent in giving feedback;
Maximize the use of technical features for learning;
Ensure correct timing of voice over;
Avoid putting elements that may distract pupils from the essentials of learning; E.g. a male
character has long hair;
Legibly display texts and illustrations;
Reduce the information presented in a frame;
Emphasize important words;
Allow pupils to move through information one at a time for focus;
Consider using real-life pictures be included, not just cartoon style;
Consider adding a glossary for hard to understand words;
Ensure all answers in the exercises given be correct;
Offer optional challenge questions for the exercises; and
Ensure an environment conducive for pupils to be engaged in CAI by minimizing possible
distractions.
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It is envisioned that through this project, there will be a systematic way of evaluating future
similar projects on developing CAI learning modules. ASTI people or anyone who will be
contracted by DOST-SEI to develop similar projects become knowledgeable on the standards they
have to meet. The CAI learning modules pupils and teachers will use in the future that has
undergone the system of evaluation, are better in terms of quality and its impact in the positive
gains of students’ learning and achievement in Mathematics.
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Introduction
Empirical studies worldwide have shown how technology is able to engage pupils in the
learning process and offer opportunities for reflective thinking in authentic settings (Alonso, Lopez,
Manrique & Vines, 2005, Motschnig-pitrik & Holzinger, Moron-Garcia, 2002). This is evident in the
increase of technology based curricula adopted in different parts of the world. The Association on
Supervision and Curriculum Development and the Partnership for 21 st Century Skills identified
information, media and technology skills as vital to the attainment of the critical thinking skills of
the citizens of the future. On the other hand, the results of the Trends in International Mathematics
and Science Study (TIMSS) show that the Philippines ranked third from the last in Mathematics.
This calls for identifying areas in the educational system that require substantive improvement. As
espoused by the National Council of Teachers of Mathematics (NCTM), technology then is seen as
an essential tool to mathematics learning and increasing their mathematics proficiency (NCTM,
2011). In this digital age, students are more motivated in learning Mathematics when the content is
delivered in a more interesting way and when there are opportunities for the students to
participate and be engaged at their own pace. Computer-based technology assists students in
understanding concepts because they can explore, investigate, create and discover principles, make
generalization and connections (Wertherimer, 1990).
With this, efforts have been undertaken by the Department of Education (DepEd) towards
digitized pedagogy in public schools. The Department of Science and Technology (DOST) – Science
Education Institute (SEI) in collaboration with the Advanced Science and Technology Institute
(ASTI) have undertaken e-learning projects. In 2006, the Courseware Project achieved its first
major milestone when it launched the “Development of Computer-Aided-Instructions for Science
and Mathematics – Modules in Science and Mathematics for Elementary Schools”. The goals of the
e-learning project was to enable schools to take advantage of the Information Technology (IT) in
conducting lectures and to produce lesson presentations through the use of cost-effective and high
quality ICT solutions. It specifically aimed to develop Science and Math e-learning modules that will
serve as supplementary educational materials for the elementary-level students and possibly to
enhance teaching strategies of elementary Science and Math teachers. Compact discs containing the
developed one hundred and one (101) interactive modules in elementary level science and
mathematics were freely distributed among public schools all over the country. About 7,000 copies
of the courseware have been distributed to public elementary schools, public offices, science
centrums, foundations and lawmakers. A website has also been set up to serve as a repository of the
101 elementary modules which are made readily available for download by teachers and students
nationwide.
Having said all these accomplishments, what good can one gain from the enormous effort of
the innovation if there are no evaluation records? How do we know if the innovation is able to
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supplement learning after classroom instruction? The innovators DOST-SEI and ASTI need to know
so that their efforts in developing this instructional tool are not in vain. As evaluation must be more
deliberate and formal, this study was conceptualized. In this light, the research team looked into
how effective these initiatives are as far as the major stakeholders are concerned. As a jumpstart,
the research team proposed to evaluate the CAI courseware produced for the intermediate grade
schools through (1) identifying criteria for a quality CAI; (2) by getting first hand feedback from the
end users: public school teachers and pupils; and (3) pupils’ achievement gains. This study will aid
developer agencies in their practices and possibly in their policies when they develop CAI
initiatives in the near future. The findings of the study may help improve the quality of the software
packages they will further develop and distribute to the public. Moreover, establishing positive
effects on learning of target clients brought about by the CAI use may also help government
agencies in their campaign for digitized pedagogy.
Computer-assisted instruction (CAI) refers to an interactive computer software tutorial
that assumes the role of a teacher in teaching information or skills related to a particular topic
(Roblyer, 2004; Smaldino, Russell, Heinich & Molenda, 2005). It consists of drill-and-practice or
simulation activities through the use of computers offered either by themselves or as a supplement
to traditional, teacher-directed instruction (Cotton, 2001). It is any program or application that
teaches or simulates the learning environment that includes motivation, feedback, interactivity and
challenge (Vogel, 2006). As such, the design of a CAI module should address the learning needs of
its target audience in relation to their acquisition and development of the intended knowledge and
skills. This is where motivational design, or the process of arranging resources and procedures to
bring about changes in motivation comes in (Keller, 2006).
In this study, the CAI developed by DOST-SEI and ASTI entitled “Modules in Science and
Mathematics for Elementary Schools” shall be referred to as the CAI.
The proposed study adapted the processing of descriptive data presented by Stake in his
article on the Countenance of Educational Evaluation as a model for evaluation of the CAI. In this
model, the evaluators sought out and recorded data from different sources in different ways. There
were three kinds of information: antecedent, transaction and outcome data. The antecedent refers
to any condition existing prior to the implementation of the CAI that relates to the outcomes. The
transaction herein refers to the encounter of the pupils with the CAI. The outcome refers to pupils’
achievement and attitudes resulting from the use of the CAI. The evaluators in this study included
as data the CAI developers’ intend, of what observers perceived, and of what the clients generally
expect. To be included in this three-cell column are effects which are desired, those which are
hoped for, those which are anticipated and even those which are feared. Under the intents are the
CAI developers’ (DOST-SEI and ASTI) and plans. Under the observed column, we culled the data
from the end users: the teachers’ responses in the questionnaires, the pupils’ answer in the
achievement tests and as pupils are being observed during their use of the CAI. All these comprised
the descriptive data of the CAI’s evaluation as reflected in the given figure.

July 31, 2014

Evaluation of Courseware in Mathematics

14

Observed Antecedents
Intended Antecedents
Teaching and learning
practices in the public
schools prior to the use of
the CAI

Congruence

Pupils’ Achievement prior
to the use of CAI:
Pre-CAI Achievement

Logical Contingency

Logical Contingency
Observed Transactions

Intended Transactions
Pupils go through the CAI
as a supplementary
instructional material

Demographic Profile of
Public Schools in Metro
Manila:
Data culled from CAI-DPQ

Congruence

Pupils Behaviour as they go
through the CAI:
Facial Expression, mouse
strokes, and keyboard
responses recording

Logical Contingency

Logical Contingency
Observed Outcomes

Intended Outcomes
CAI Project Goals and
Objectives;
DepEd’s Minimum Learning
Competencies

Congruence

Students’ Achievement
after the CAI use:
Post-CAI Achievement
Pupils’ perceptions on the
CAI: Instructional Material
Motivation Survey (MIMS)
Teachers’ perceptions on
the CAI: Motivating
Interactivity in Multimedia
(MIM)

Figure 1. A representation of the processing of descriptive data
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There are a lot of available Mathematics courseware found in the market that can facilitate
the teaching of the subject (Kulik, Bangert & Williams, 1984), but some of these lack pedagogical
content and/or mathematics content which were intended to facilitate learning. Thus, apart from
the technical aspect of the courseware that needed to be evaluated, more importantly the
pedagogical (its motivational features) and mathematics content were also evaluated. These three
components constituted the factors that account for the success or failure in the effectiveness of the
CAI modules.
The model used in this study to evaluate the CAI modules’ instructional design was the
ARCS Model of Motivational Design by John M. Keller of Florida State University. It is a model that
provides educators not only a heuristic approach to generally increase the motivational appeal of
instruction but also a model for stimulating and sustaining curiosity in particular (Arnone & Small,
1995; Arnone, 2005). It is anchored on the expectancy-value motivation theory identifying “effort”
as the major measurable motivational outcome. The necessary things for effort to occur are (1) the
person must value the task and (2) the person must believe he/she can succeed in the task. This
means that the learning task needs to be presented in a way that is engaging and meaningful to the
student, and in a way that promotes positive expectations for the successful achievement of the
objectives (Small, 1997).
Objectives
The study aimed to evaluate the effectiveness of the DOST-SEI CAI modules as perceived by
the end users (teachers and pupils) in public schools in the Metro Manila area. Based on the ARCS
model/framework for the evaluation of CAI modules, the study aimed to identify the factors and
elements that constitute a quality computer aided instruction (CAI) module. Specifically, it sought
to answer the following:
1. To what extent has the CAI been used by the teachers in their Math classes?
2. What are the teachers’ perceptions on the CAI in terms of
2.1 Management Interactivity?
2.2 Motivation Interactivity?
3. What are the pupils’ perceptions on the CAI in terms of the four essential strategy
components for motivating them?
3.1 Attention
3.2 Relevance
3.3 Confidence
3.4 Satisfaction
4. Is there a significant difference among the three intermediate grade level pupils’
perception in each interactivity category: Attention, Relevance, Confidence, and
Satisfaction?
5. Is there a significant change in the pupils’ performance in mathematics?
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6. Is there a significant relationship between the CAI’s motivational design and its
Mathematics content as the latter is reflected in pupils’ performance in Achievement
test?
7. To what extent has the pupils been engaged in using the CAI modules?
Methodology
The study is descriptive and uses mixed (both quantitative and qualitative) research
methods. It mostly is quantitative and descriptive in nature. The qualitative data support the
quantitative findings to give more information of the current status of the usage of the courseware
developed by DOST-SEI in public schools.
The following were the instruments prepared, validated and pilot-tested:
1. CAI Demographic Profile Questionnaire (CAI-DPQ)
2. Motivating Interactivity in Multimedia (MIM) Checklist (adopted from Keller, 2006)
3. Pre-CAI Achievement Test
4. Observation checklist and Anecdotal records (for pupils doing the CAI)
5. Post-CAI Achievement Test
6. Instructional Materials Motivation Survey (adopted from Keller, 2006)
The Motivating Interactivity in Multimedia (MIM) Checklist and the Instructional Materials
Motivation Survey (IMMS) were used to measure the necessary components of a quality CAI. These
were adopted from John M. Keller’s (2006) ARCS Model. The former was administered to teachers
and the latter to pupils after they went through the CAI modules. In the MIM, the teachers rated the
CAI by specifying their level of agreement on the CAI module’s design principles which are either
referring to a component of management or motivational interactivity. In the IMMS, the pupils
judged the technical attributes of the courseware in terms of satisfaction, relevance, attention and
confidence. This pertains to the teaching and learning approach, the sequence of presentation in
building mathematical concepts, among others that make pupils go on and complete the module.
Both instruments make use of a 5-point Likert scale ranging from 1-5. The MIM uses the levels of
agreement which are 1 for “Strongly Disagree”, 2 for “Disagree”, 3 for “Neutral”, 4 for “Agree” and 5
for “Strongly Agree”. While the IMMS uses levels of likelihood which are 1 for “Not true”, 2 for
“Slightly true”, 3 for “Moderately true”, 4 for “Mostly true” and 5 for “Very true”.
The Mathematics content in the CAI modules refers to whether the expected learning
competencies included or considered in the courseware. Some errors in terms of concepts and
procedures are determined by mathematics educator-experts or teachers.
The impact of the CAI on pupils in terms of the mathematics content was determined based
on whether there is significant gain between the pre-CAI and post-CAI achievement tests. Pupils
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were given pre-CAI and post-CAI achievement tests to determine changes or improvements in their
learning. Items in the achievement test were all of multiple-choice type with each has four options
and were validated by two experts in Mathematics Education. The items were based on the learning
competencies of the CAI modules. The post-CAI achievement test was identical to the pre-CAI
achievement test. The selected CAI modules were topics in the Fourth Grading period to ensure that
the pupils had no prior exposure of the CAI and that these lessons had not been taught in their class.
The study was conducted at the onset of the Fourth Grading Period where pupils are assumed to
have enough prerequisite skills to follow through the modules.
Responses in the CAI-DPQ, Motivating Interactivity Multimedia (MIM) and the instructional
material motivation survey (IMMS) were analyzed using descriptive statistics. Correlation between
pupils’ responses on motivational design and their performance in the achievement test was used
to see which modules have significant relationship in the motivational aspects: attention, relevance,
satisfaction and confidence.
The research processes were as follows:
Phase 1
1. Identification and development of instruments - factors and elements were culled from
existing literature
2. Validation and pilot testing of research instruments and procedure
Phase 2
3. Administration of CAI-DPQ to randomly selected public schools in Metro Manila
4. Selection of public schools and available pupils to participate in phase 3 of the study
Phase 3
5. Administration of Motivating Interactivity in Multimedia Checklist (adopted from Keller,
2006) to teachers
6. Administration of Pre-CAI Achievement Test to Pupils
7. Pupils went through the CAI modules and some were randomly selected to be video
recorded.
8. Administration of Post-CAI Achievement Test to Pupils
9. Administration of Instructional Materials Motivation Survey (adopted from Keller, 2006)
to pupils
A request to conduct data gathering was sent to the City Schools Division of Manila,
Parañaque, and Makati. The request was endorsed by Mr. Rizalino Rivera, DepEd Undersecretary
for Regional operations (NCR). A list of identified schools who were recipients of CAI modules was
obtained from DOST-SEI and was attached to the request. Proper coordination with the identified
schools was done.
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Randomly selected pupils were observed while they were going over the CAI modules. Facial
expressions, mouse strokes and keyboard responses were recorded through installed web cameras
and an application called Observatory.
Results
Pilot tests were conducted in West Rembo Elementary School and Tibagan Elementary
School, both in Makati City. Issues and problems encountered were the availability of concerned
personnel. Receipt of CAI modules has to be confirmed with the property custodian, IT coordinator,
and the principal. Some of these were also teachers and the research team had to wait until the
assigned teachers leave their classes. School Facilities checklists were accomplished. For those who
claimed they have not received the CAI modules, a statement of No-Receipt was obtained (see
Figure 2). Some schools did not allow administration of the school’s demographic profile. Based on
these problems, suggested courses of action were considered such as sending questionnaires in
advance, scheduling of visits to two schools per day in anticipation of delays due to unavailability of
school personnel. Instruments were polished based on the pilot experience. More specific items in
the school facilities checklist were added such as common specifications of working computers,
number of computers with internet connection, type of internet connection, internet service
provider, among others.

Figure 2. Sample statement of no-receipt of CAI-Module
School Demographic Profile
The target population was composed of public schools around Metro Manila, specifically the
3 divisions of the Metropolitan area, Manila, Parañaque, and Makati. Random sampling of the target
population was used to determine 25 schools’ CAI demographic profile. The demographic profile
served as baseline data from which participants in the next phase of the study was determined. The
responses on the CAI demographic profile questionnaire (CAI-DPQ) described how many of these
schools had been using the CAI. It helped determine how many of these schools had been using the
CAI, to what extent they had been using it, the manner of usage: as part of instruction or just a
supplement (as was the intent of DOST-SEI), their reason for using or not using, whether the school
has computer laboratories, etc.
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Table 1 and Figure 3 show the distribution of schools surveyed in the 3 divisions in NCR:
Makati, Manila and Parañaque.
Table 1

Number of Schools Surveyed per Division
Division
Makati
Manila
Parañaque
Total

Number of
Schools
9
8
8
25

Percent
36
32
32
100

Received a copy of CAI?
Yes
No
6
3
3
5
4
4
13
12

Of these 25 schools, 12 said they did not receive a copy of the DOST-SEI CAI modules, while
13 of them said otherwise.

Figure 3. Distribution of Schools Surveyed per Division
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Figure 4. Distribution of Schools who Receive and did not Receive the CAI
Table 2

Average Class Size among Schools Surveyed
Average Class Size
(average number of pupils
per class)
31 – 35
36 – 40
41 – 45
46 – 50
Total

Number of Schools

Percent

1
4
11
9
25

4
16
44
36
100

Most of the schools have an average class size of 41-45 pupils (11 out of 25). Nine of these 25
schools have class size 46-50. A few (4 schools) have 36 – 40 and one school have a smaller class
size of 31 – 35 pupils.
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Figure 5. Distribution of Schools Surveyed According to Average Class Size
As can be seen in Figure 5, a big chunk of schools surveyed said their average class size is
41-45 students.
Table 3

Distribution of Schools with Policy on Computer Use and with Computer Coordinator
Schools with Policy on Computer Use
No
Yes
18 (72%)
7 (28%)
Total: 25

Schools with Computer Coordinator
No
Yes
1 (4%)
24 (96%)
Total: 25

A majority (18 out of 25, or 72%) of the schools do not have written policy on computer
use. But majority of them have a designated computer coordinator, who is usually a faculty.
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Figure 6. Distribution of Schools Surveyed In Terms of Presence and
Absence of Policy on Computer Use

Figure 7. Distribution of Schools Surveyed in Terms of Presence and
Absence of a Computer Coordinator
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Table 4

Number of Computer Laboratories
Number of Computer Laboratories
0
1
2
Total

Number of Schools
3
16
6
25

Percent
12
64
24
100

Figure 8. Distribution of Schools Surveyed based on Number of Computer Laboratories
Among the schools surveyed, there are at most 2 computer laboratories. Majority of the
schools (16 of them) have exactly one computer laboratory. Unfortunately, there are 3 out of 25
schools that have no computer laboratory.
Table 5

Number of Working Computer Units
Number of Working Computer Units
Less than 11
11-15
16-20
21-25
26-30
31-35
More than 35
Total

Number of Schools
16
1
1
3
1
1
2
25

Percent
64
4
4
12
4
4
8
100
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Figure 9. Distribution of Schools based on Number of Working Computer Units
Among the 25 schools surveyed, 16 of them said only less than 11 computer units are
working. Three schools have 21-25 working computer units, and 2 of them have more than 35
working computer units. Each one school has either one of the ranges of working computer units:
11-15, 16-20, 26-30 and 31-25. This is indicative of maintaining computers’ working condition.
Also, because technology changes too fast, that schools have to frequently upgrade their hardware
for compatibility with the existing software. Moreover, the number of available computer units in
working condition is not enough to cater to the average number of pupils in a class. On the average,
the ratio of computers to pupils is 1:2.
Table 6

Number of Schools with Internet in computer laboratory and Wi-Fi
With Internet in
computer laboratory
No
Yes
13 (52%)
12 (48%)
25

With Internet inside
Classroom
No
Yes
25 (100%)
0
25

With Wi-Fi in School

Has Computer Class

No
Yes
No
Yes
14 (56%) 11 (44%) 16 (64%)
9 (36%)
25
25

Although with most schools having limited number of working computer units, 12 of them
have internet in their computer laboratory and 11 have Wi-Fi in school. Of those 9 schools that have
computer class, 8 of them allot 1 hour and only one school devotes 2 hours for this class. None of
the schools surveyed have Wi-Fi inside their classrooms.
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Figure 10. Percent of Schools with and without Internet in their Computer Laboratory

Figure 11. Percent of Schools with and without Wi-Fi
Amazingly though, almost 50% of the public schools surveyed said they have Wi-Fi in their
school vicinity. This may run contrary to the previous claim that they don’t have internet inside
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their classroom. It may mean that for those with Wi-Fi, the signal may be too weak to reach their
classroom or there are only selected areas where this signal may be reached.
To see if these infrastructures are readily accessible to teachers and students beyond their
class time and computer classes, schools were asked if they have available computers outside the
computer laboratory for teachers’ and pupils’ use. Please see summary of responses in Table 7 and
Figures 12-14.
Table 7

Number of Schools with Available Computer for Teacher and Pupil Use
With Computer for Teacher’s Use
Outside Computer
Inside Classroom
laboratory
No
Yes
No
Yes
15 (60%)
10 (40%)
22 (88%)
3 (12%)
25 (100%)
25 (100%)

With Computer for Pupil Use
(inside classroom)
No
Yes
24 (96%)
1 (4%)
25 (100%)

Figure 12. Percent of Schools with and without Available Computer
Outside the Computer Laboratory
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Figure 13. Percent of Schools with and without available Computer
Inside the Classroom for Teacher Use

Figure 14. Percent of Schools with and without Available Computer
Outside the Computer Laboratory for Pupil Use
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Table 8

Year when DOST-SEI CAI Modules were received by the Schools
Year DOST-CAI Modules were
Received
No Answer/No knowledge of it
2006
2010
2011
2012
Total

Number of Schools

Percent

19
1
2
2
1
25

76
4
8
8
4
100

Most schools (76%) don’t know exactly when they received the CAI modules, which would
either mean they may not be aware if they received one or they cannot remember the year they
received it. Only 6 schools recalled the year they received a copy of the CAI Modules.

Figure 15. Percent of Schools that Received and did not Receive the CAI
Table 9

Number of DOST-SEI CAI Module Copies (in CDs) Received
Number of Copies
No Answer
1
2
4
Total

Number of Schools
19
4
1
1
25

Percent
76
16
4
4
100
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Most of the schools who didn’t know whether or not they received the CAI modules had no
answer to this, simply because the question is no longer applicable. But for those who were certain
that they received the CAI indicated how many copies they received. One school in Makati even said
they received 4 copies of the modules in CDs. One school in the same district received two copies
and 4 other schools received only 1 copy.

Figure 16. Percent of Schools Who Received an Indicated Number of Copies
Mathematics Teachers’ Profile
As for the profile of Mathematics teachers, we surveyed 86 teachers from these 25 schools.
Please find below the breakdown of teachers surveyed per city division.
Table 10
Number of Mathematics Teacher Respondents per City Division
City Division
Number of Math Teachers Surveyed
Makati
43
Manila
15
Parañaque
28
Total
86

Percent
50
17.4
32.6
100

July 31, 2014

Evaluation of Courseware in Mathematics

30

Figure 17. Percent of Mathematics Teacher Respondents in each City Division
Table 11
Age Distribution of Mathematics Teacher Respondents
Age
Number of Math Teachers
No Answer
7
21-25 years old
3
26-30 years old
8
31-35 years old
16
36-40 years old
16
41-45 years old
22
46-50 years old
6
51-55 years old
7
56-60 years old
1
Total
86

Percent
8.1
3.5
9.3
18.6
18.6
25.6
7.0
8.1
1.2
100.0
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Figure 18. Age Distribution of Mathematics Teacher Respondents
Of these 86, 11 are male, 73 are female and 2 did not indicate their gender. Majority of
teachers surveyed have ages ranging from 31 to 45 years old (please see Table 11 and Figure 18).
Still, a number of them are fresh graduates with age ranging from 21 to 30 years old. Also, a few are
with age ranging from 51 to 60 years old.
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Table 12
Mathematics Teachers’ Years of Teaching
Years of Teaching
No Answer
1-5 years
6-10 years
11-15 years
16-20 years
21-25 years
26-30 years
More than 31 years
Total

Number of Mathematics
Teachers
9
10
26
10
23
2
6
1
86

Percent
10.5
11.6
30.2
11.6
26.7
2.3
5.8
1.2
100.0

Figure 19. Math Teachers’ Years of Teaching Experience
Among the surveyed teachers, majority of them have 6-10 years of teaching experience.
This is followed by 16-20 years and 11-15 years of teaching experience. Please see Table 12 and
Figure 19.
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Table 13
Teachers’ Educational Background

Unchecked
Checked
Total

BS Graduate

With LET

17
69
86

84
2
86

With MA/MS
Units
51
35
86

With MA/MS
Degree
80
6
86

With Doctoral
Units Only
84
2
86

Six teachers surveyed had earned MA/MS Degree as their highest educational attainment.
Two of these have doctoral units. Thirty-five (35) teachers have only MA/MS units. Thirty four (34)
had earned BS degree as their highest educational attainment. Among those 6 with MA/MS degree,
one did not indicate his major, 5 of them major in Educational Management/Administration and
Supervision.
Of these 86 teachers interviewed, 55 of them are Mathematics teachers while the rest of the
31 teachers are Science teachers. Nonetheless, these teachers have majored in various subjects.
Thirty-six (36) of them did not reveal the subject they majored in. Most of them were in General
Education (24 teachers) and 8 of them have Mathematics as their major. Please see Table 14 and
Figure 20.
Table 14
Distribution of teachers according to their Majors
Major
Number of Teachers
No Answer
36
General Education
24
Accountancy/Business
2
Administration
Science
2
Mathematics
8
Music, Arts, Physical Education
5
and Health
Language (Filipino and English)
4
Special Education/Early
1
Childhood Education
Guidance and
Counseling/Psychology/Values
1
Education
Industrial/Agricultural Education
2
Total
86

Percent
41.9
27.9
2.3
2.3
9.3
5.8
4.7
1.2
1.2
2.3
100
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Figure 20. Distribution of teachers according to their majors
More than half of the teacher respondents labelled themselves to be in the basic computer
literacy skill level. But less than half are in intermediate computer literacy skill level. Two teachers
said they have advanced computer literacy skills and the rest can’t assess themselves.
Table 15
Teachers’ Computer Literacy Skills
Response
No answer/None
Basic
Intermediate
Advanced
Total

Number of Teachers
4
44
36
2
86

Percent
4.7
51.2
41.9
2.3
100
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Figure 21. Teachers’ Computer Literacy Skill

Table 16
Teachers’ Use of DOST-SEI CAI Modules
CAI Use in Teaching
Did not Use CAI
Used CAI
Total

Number of Teachers
63
23
86

A majority (63 teachers) admitted of not having used the CAI modules. Please see Table 16
and Figure 22.
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Figure 22. Teachers’ Use of DOST-SEI CAI Modules
Among those 23 teachers who claimed they have used CAI were further asked how long
they have been using it. Their usual answer was 1 year. The longest duration of CAI use was 6 years
by only 1 teacher.
Table 17
Duration of CAI Use
Number of years
1
2
3
4
5
6
No answer
Total

Number of Teachers
13
3
2
1
1
1
2
23
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Extent of CAI Use in Math classes
After being encouraged to use the CAI, the following are teachers’ feedback as regards its
ease of use. For feedback on the Mathematics module, refer to Table 18. As for the Science module,
please see Table 19. Despite some claims that they have used the CAI for at least a year and teachers
been given more time to use CAI, in majority of Mathematics topics, only one out of the 86 teachers
responded on “feedback on module’s ease of use” items. Furthermore, the lone respondent said he
used the module with great deal of effort and assistance. Majority of the teachers did not indicate
any feedback on most topics. There were more teachers who used the CAI in topics found in higher
grade levels: integers, fractions, percent, surface area, etc. One or two of them generously professed
to have used it successfully with ease and confidence or with great deal of effort and assistance.
Table 18
Teachers’ feedback on ease of use per Mathematics Module

Topic or Title of
Module in Mathematics
Converting Time
Measure
Dividing 3-digit to 4digit numbers by 1digit and 2-digit
numbers with
remainder
One Part of a Set or
Region
Solving Two-Step
Word Problems
The Greatest Common
Factor
Multiplying 2-digit to
4-digit numbers by 1digit to 2-digit
numbers with
regrouping
Area of Parallelogram
Comparing Fractions
Comparing Improper
Fractions to Mixed
Forms
Interpreting Bar
Graphs

No Answer

I have used
I have
this but I
never used
often feel
this
unsuccessful

I have used
this but I
often require
great deal of
effort and
assistance

I have used it
successfully
with ease
and
confidence

85

0

0

1

0

85

0

0

1

0

85

0

0

1

0

85

0

0

1

0

85

0

0

1

0

85

0

0

1

0

85
85

0
0

0
0

1
1

0
0

85

0

0

1

0

85

0

0

1

0
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Multiple
Perimeter of Triangles
Volume
Perimeter of
Quadrilaterals
Order of Fractions
Addition and
Subtraction of Similar
and Dissimilar
Fractions
Area of a Circle
Changing Dissimilar
fractions to Similar
Fractions
Circumference of a
Circle
Identifying Prime and
Composite Numbers
Percent
Similar and Congruent
Polygons
Space Figures
Word Problems on
Fractions
Surface Area
Adding Integers
Area of a Trapezoid
Adding Mixed
Numbers with the
same Denominators
Division of a Whole
Number by a Fraction
Dividing Whole
Number by a Fraction
Measurement
Scientific Notation
Surface Area of a
Square Pyramid
Volume of a Cube and a
Rectangular Prism

38

85

0

0

1

0

85
85

0
0

0
0

1
1

0
0

85

0

0

1

0

85

0

0

1

0

85

0

0

1

0

83

1

0

2

0

82

0

0

2

2

83

1

0

0

2

82

1

0

1

2

83

1

0

0

2

83

0

0

0

3

83

0

0

1

2

83

0

0

1

2

83
84
83

0
0
0

0
0
0

1
1
1

2
1
2

82

0

0

2

2

82

0

0

2

2

82

0

0

2

2

84
84

0
0

0
0

1
1

1
1

83

0

0

1

2

84

0

0

1

1

Compared to the Mathematics module, there are more Science teachers who gave feedback
on Science module’s ease of use in selected topics or titles. If there was a feedback, only one would
say he felt unsuccessful in using the module. Some teachers have used the module in a particular
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topic but required a great deal of effort and assistance. One to five teachers said they successfully
used the module with ease and confidence.
Table 19
Teachers’ feedback on ease of use per Science Module

Topic or Title of
Module in Science
The Eye
Habitat
Leaves
Soil
Day and Night
Digestive System
Eclipse
Kinds of Energy
Muscular System
Phases of the Moon
Reproduction in Plants
Skeletal System
The Animal Story
The Earth’s Revolution
Tides
Electromagnets
Menstruation
Ozone Layer
Revolution of Planets
Photosynthesis
Mollusks
Chemical Change
Formation of
Metamorphic Rocks
Excretory System
Tropical Cyclone
Human Reproduction
Earthquake
Nuclear Energy
Ecosystem
Nervous System
Energy Transformation
Stars
Volcanoes
Earth’s Interior

No Answer
85
85
85
85
82
81
82
82
81
82
81
81
81
82
83
84
83
83
82
80
82
84

I have used
I have
it but I often
never used
feel
this
unsuccessful
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
1
0
1
1
0
1
1
1
0
0
0
1
0

I have used
this but I
often require
great deal of
effort and
assistance
0
0
0
0
2
1
2
1
1
0
2
0
1
1
1
0
0
1
0
2
1
0

I have used it
successfully
with ease
and
confidence
1
1
1
1
2
4
2
3
4
4
3
5
4
3
1
1
2
1
2
3
3
1

83

1

1

0

1

83
82
83
83
84
83
82
82
83
82
83

0
1
0
1
0
0
0
1
1
1
0

0
1
0
0
0
0
0
0
0
0
0

1
0
0
0
0
0
1
1
0
0
0

2
2
3
2
2
3
3
2
2
3
3
July 31, 2014

Evaluation of Courseware in Mathematics
Circulatory System
Radiant Energy
Phases of Matter

81
84
82

0
0
0

0
0
0

1
0
0

40
4
2
4

Teachers used the CAI modules in a variety of ways. Some of them (16 teachers) used the
CAI modules during their lesson by integrating this in their discussion of the topic. Some (11
teachers) used the CAI as a way to start, activate or introduce their lesson or topic. Nine teachers
used the CAI as supplementary materials or reinforcement to their lesson. Five said they would
bring their pupils in the computer laboratory and individually, each student goes through the CAI.
Due to the limited number of computer units that are in working condition, six teachers would have
pairing or group of pupils use the CAI in one computer.
Table 20
Extent of CAI Modules Use in their Math Classes
Manner of Integration in Lessons
For individual pupil use
For pair/group use
Before the lesson proper or as an introduction to the
topic
During the lesson or integrated in the discussion of the
topic
After the lesson as supplement/reinforcement to
classroom discussion

Number of Teachers
5
6
11
16
9

Because there are more teachers who are non-users than users of the CAI, we asked the
non-users to tick their reasons for not using the CAI. Majority (52) said there was lack of
orientation and training on how the CAI modules can be used. Twenty-nine (29) teachers attributed
this to the lack of access to technology in their school. A number of them (16) had apprehensions to
the suitability of the CAI modules to their lessons. Still a number (14) said the reason for not using
was that the CAI are not easy to use and may not be useful at all in helping pupils understand the
lesson.
Table 21
Teachers’ Reasons for not using the CAI Modules
Reasons for not using CAI
Lack of Orientation/training how to use the CAI modules
Apprehensive to the ease of use of the CAI modules
Lack of access to technology in our school for CAI use
Apprehensive to the usefulness of the CAI modules in the topic
Apprehensive to the suitability of CAI modules to the topic
Lack of preparation time to use the CAI modules

Number of Teachers
52
14
29
14
16
26

At this point, based on the results in the demographic profile survey and extent of CAI use, it
can be concluded that schools and teachers need to be made aware of the existence of the
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developed CAI modules. There is a need to propagate and advertise the use of the CAI since this has
no additional expense among schools for it is free and can readily be accessed in website.
Nonetheless, there is also a need for administrative support in terms of providing the proper
infrastructure, orientation and training on the CAI’s proper use.

Teachers’ Perceptions on the CAI Modules
Only 18 willing teachers went through the CAI and rated the CAI using the Motivating
Interactivity in Multimedia (MIM) Checklist. The MIM is anchored on the ARCS Model of
Motivational Design was used to determine teachers’ perception on the CAI modules. It focuses on
two categories of interactivity, namely management interactivity and motivation interactivity.
Management Interactivity refers to CAI features that apply to learner control over managing
the instructional program (Bender & Bender, 1996). This includes Pacing, or the rate of
introduction of new problems; Override, or the possible interruption options of flow of the
program; and Selection, or the sequence of the program a pupil may make and when material is
reviewed (Keller & Keller, 1994). Generally, the principle involved is that the greater control pupils
have over their learning, the more encouraged they are in taking risks (Belson, 2003).
Motivation Interactivity refers to CAI features that affect the degree of motivation in the
instructional interactivity (Bender & Bender, 1996). This includes Stimulus Characteristics, or the
program interface (audio and video) which refers to the materials presented and how they are
presented; Learner Responses, or the output required by the program from the learner. Included
also are the emotional responses as well as the mechanical responses such as solving problems and
note taking; and Consequences, or the feedback and actions the program takes as a result of student
responses (Keller & Keller, 1994). In gist, the more students are motivated, the more they learn.
Figure 23 illustrates teachers’ evaluation of the CAI modules in terms of interactivity. All
aspects were agreed upon by the teachers. The highest rated aspect was Consequences under the
motivation interactivity (µ = 4.37, strongly agree). This suggests that the teachers perceive the CAI
modules to be interactive, as it gives the pupils enough exercises and immediate feedback.
However, the lowest was the Override aspect (µ = 3.97, agree). Specifically on the items “Students
have adequate access to system help (µ = 3.83, agree)” and “Students have adequate access to main
menu (µ = 3.94, agree).”
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5.00
4.50
4.00
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4.27

4.25

4.31

4.37

Selection

Stimulus
Characteristics

Learner
Responses

Consequences

3.97

3.50
3.00
2.50
2.00
1.50
1.00
Pacing

Override

CAI Management Interactivity

CAI Motivation Interactivity

Legend: 5 = Strongly Agree, 4 = Agree, 3 = Neutral, 2 = Disagree, 1 = Strongly Disagree

Figure 23. Teachers’ CAI Evaluation in MIM (N=18)
Examining further, we can see that for CAI Management Interactivity, the highest rated
items were from the aspect of Pacing for “Practice problems are adequately provided (µ = 4.39,
strongly agree)” and for the aspect of Selection for “Navigating through the program is easy (µ =
4.39, strongly agree).” Particularly in Grade 5, “Space Figures”, the module is commendable as it is
highly interactive and not sequential. It gives the pupils certain degree of freedom or user
autonomy as they can navigate and go from one shape to another without having to go through a
particular sequence or order. This is feasible as discussion on one shape is not a prerequisite to the
others.
For CAI Motivation Interactivity, the highest rated items were all under the Consequences
aspect for “Knowledge of results (KOR) is provided for drill and practice (µ = 4.61, strongly agree),”
“KOR plus correct answers is provided (µ = 4.55, strongly agree),” and “Statements are made giving
recognition and credit to learners as appropriate (µ = 4.5, strongly agree).” Then lowest rated
items were all under the Stimulus Characteristics aspect for “Background sound is soft and
appealing,”“Role-plays, games, and simulation scenarios are realistic,” and “Examples and practice
exercises are sequenced from easy to difficult” all rated with (µ = 4.11, agree). Moreover, in some
modules (e.g. “Volume of Cube and Rectangular Prism”), there were creative ways of giving
exercises that pose challenge and interest among pupils to pursue and answer the problems.
These results reinforce the positive perceptions of the teachers towards the CAI modules’
interactivity.
Generally, teachers perceive the CAI to be useful in their teaching as captured by a teacher’s
comment that “The program is applicable in our lesson. We do hope that you could add more skills
in Science and Mathematics.” The story and setting are really interesting, entertaining, relevant, and
will surely capture pupils’ attention and be motivated to proceed with the module. The modules
made use of visuals and animation. The choice of color and illustrations are appealing. As in the
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case of the “Area of a Trapezoid” module, the animation has made the derivation of the formula for
the trapezoid’s area less dragging and boring.
This key issue highlighted the effectiveness of the DOST-SEI and ASTI Computer-Assisted
Instruction (CAI) modules as perceived by the teachers based on the Motivating Interactivity in
Multimedia Checklist on what makes a quality CAI module.
Recommendations: Refining Interactivity
Since the teachers stated overall agreement in majority of the statements regarding the
CAI’s interactivity, there is simply a need to refine some of the existing CAI modules. Some aspects
of some modules that need to be improved or refined can be patterned after the exemplary modules
that exhibited best features.
In view of this, the following recommendations are thus, given:
1. Be consistent on the placement of the help and main menu buttons. This is so pupils can be
more familiar with the structure of the modules for ease of use.
Case in point: In Grade 6, “Volume of Cube and Rectangular Prism”, after the introduction,
the pupil wouldn’t know what to do next and is waiting for the instruction. You may have a
voice over to instruct pupil to click in one of these solid figures. The presentation though is
highly interactive as the pupil has a say on which to go first before the others.
2. Provide an option that will enable the pupils to adjust the background sound so pupils may
clearly hear the foreground sound.
3. In line with the principles of assessment, review all modules whether examples and practice
exercises in all modules are sequenced from easy to difficult. Items should not be
randomized which is the case in some modules.
4. A pupil should not be tested on a competency that has not been taught.
Case in point: In Grade 6, “Adding Mixed Numbers with Same Denominators”, there should
be examples where the sum needs to be reduced to lowest terms, as well as simplifying a
mixed form that contains an improper fraction since these are in the exercises.
5. Be consistent in the way feedback to pupils’ answer is given. Some modules (e.g. “Volume”,
“Surface Area”, “Division of a Whole Number by a Fraction”, “Adding Integers”, “Area of a
Trapezoid”, and “Changing Improper Fractions to Mixed Forms” module) have good
feedback system but others need to improve.
Case in point: In Grade 6, “Adding Mixed Numbers with same denominators”, the feedback
system in the initial exercises does not work, when the score button is clicked, I am not sure
if the bar for the score changes and reflects the real score. I am not sure if the answer not in
lowest terms is acceptable, nor a mixed form that contains improper fraction. When the
correct answer button is clicked, the answers did not display.
(a) Display the correct answers.
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Cases in point:
In Grade 4, “Perimeter” module, the screen displays all items pupils need to solve. Then the
correct answers are displayed once the student clicks on the “Check Answer” button. The
pupils’ original answers are then erased. When their original answers are erased and
replaced by the correct answer, they have no way to know if their answer is correct or
wrong, much more review and think of what he did wrong.
3

1

In Grade 6, “Adding Mixed Numbers with Same Denominators”, kindly check 3 12 + 4 12 +
5

1

3

1

2

9

25

1

1

5 12 + 1 12 + 6 12 + 4 12 + 10 12 + 5 12 = 38 12 = 38 + 2 12 = 40 12 . Despite keying in this
1

correct answer, the feedback says it is wrong and the correct answer is 40 2.
In Grade 6, “Dividing a Whole Number by a Fraction and a Fraction by a Whole Number”, in
the exercises, after answering all the items without clicking on the score, I clicked answer.
Then I was brought to the previous slide and was asked if I am ready. I was expecting that
the correct answers be shown.
(b) Pupils need to know if their answer is correct or wrong. Mark explicitly which items
were answered correctly by a check and incorrectly by a cross mark.
(c) Help pupils to focus by displaying one item question at a time and giving the correct
answer through a check button before proceeding to the next question.
Case in point: In Grade 4 “Least Common Multiple”, the feedback system is commendable.
However, the entered value are not fully displayed until one clicks on the ENTER key. The
pupils can’t view their answer and review them.
(d) Provide pupils ample time to review their answer before finally submitting them for
feedback.
(e) To motivate and encourage pupils to go on answering, it will be good for pupils to see
their score changing every time he gets a correct answer.
Case in point: In Grade 4, “Comparing Fractions”, formative test scoring needs to be
corrected. In item #1, I wrote a correct answer, but the voice over said “Try again” and I
earned a point in the score. Moreover, when the pupil has not finished answering all the
items, the module led him to the next slide. If ever this is corrected, the next button should
be disabled until the pupil has already finished answering all items. This is also true with
Grade 5, “Area of a Circle”
(f) The score displayed in the evaluation is incorrect. A wrong answer should not earn a
score.
Case in point: In Grade 4, “Interpreting Bar Graphs”, in the discussion of languages spoken,
the first item asked was “how many speak Filipino?” After the user enters a wrong answer,
the voice over gives a feedback that the answer is wrong”. However, there was no
explanation nor a correct answer given for the pupil to unlearn his mistake.
(g) Give hints on how to get the correct answer. Better if a detailed solution is provided.
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Case in point: In Grade 5, “Addition and Subtraction of Similar and Dissimilar Fractions”,
pupils are to drag the answer into the correct box corresponding to the question. The box
will not accept an incorrect answer. This idea is novel and unique but lends pupils to guess
the correct answer by trial and error, instead of truly assessing whether pupils have learned
the concept. Allow accepting even the incorrect answer, anyways, the check button will
eventually show the correct answer.
(h) Feedback system should minimize pupils’ opportunity to guess the correct answer.
Cases in point:
In Grade 6, “Adding Integers”, when the answer is wrong, it says “try again” but the pupil
was not given the chance to try again.
In Grade 6, “Scientific Notation”, what is the REVIEW button in the last slide of the exercises
for? When it’s clicked, it practically stays as is.
(i) Buttons for navigation should function or serve its intended purpose.
6. Maximize the use of technical features for learning.
Case in point: In the concept of perimeter, the highlighted path in each figure indicated that
the perimeter of a shape is its distance around it. This is a good feature, but the highlighted
part may further be emphasized by blinking.
Case in point: In Grade 4, “Perimeter of Quadrilaterals” module, when the pupil walked
around the classroom, it will be good to leave footsteps and label with it the number of
steps. In this way, it can be easily followed that the footsteps around the classroom refer to
the perimeter of the rectangle formed.
7. Ensure correct timing for the voice over.
Cases in point:
In Grade 5, “Similar & Congruent Polygons”, a voice over preceded its slide: polyiamonds.
In Grade 6, “Surface Area of a Square Pyramid”, the voice over does not correspond to the
labels (a) When the regular polygon as its base was mentioned, the base was highlighted,
but it does not look like a square; (b) The congruent lateral edges were not labeled. When
the voice over mentioned it, the slant heights were the ones labeled; (c) the congruent
isosceles triangles as lateral faces was mentioned, but there is a need to highlight these four
lateral faces. The timing needs to be improved. Furthermore, be slowed down.
In Grade 6, “Volume of a Cube and a Rectangular Prism”, the voice over does not correspond
to the labels. When the vertex is mentioned, it should point to the vertex and label it
accordingly. If it says there are two parallel congruent bases, then these should be
highlighted. If it says rectangular faces then highlight each rectangular face, and so on.
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8. Help pupils not to get distracted by unnecessary elements.
Case in point: In Grade 6, “Volume of Cube and Rectangular Prism”, the main character may
be mistaken to be a girl because he has long hair, not until he started to speak. This may
confuse and distract pupils as regards gender orientation.
9. Texts and illustrations all throughout the module must be legible.
Case in point: In Grade 4, “Comparing Fractions” module, some texts and background
illustrations need adjustments as they are not readable. Some texts overlap while others
are already found outside of the screen. E.g. When asked “What pattern can you
see?”What can you say about the denom… (not readable)” given 3/5 and 2/5. Also, in a
previous slide, a background figure is short of the text length.

Effective CAI Characteristics as Perceived by the Pupils
The original plan of choosing 5 schools from those who used CAI and another 5 from those
who did not use CAI for the next phase of the study was no longer followed. This was brought about
by the limitation in infrastructures of most schools. Most schools in Makati have the infrastructures
that could allow the facilitation and conduct of the 3rd phase of study. Thus, all schools in Makati
were chosen for convenience sampling. Unfortunately, one school did not allow the conduct of the
study due to their very tight schedule. In each school, the grades 4, 5 and 6 were part of the study.
In each grade level, a heterogeneous class of 20-30 pupils were chosen to participate in the study.
In schools where computer laboratories can only hold 15-20 pupils, each class was further divided
into 2 groups. Two adjacent rooms were made available as their holding area for the administration
of pre-test, post-test and IMMS. Please see Table 22 for the number of pupils who participated in
the study per grade level. The ratio of pupil to computer unit in the use of CAI learning module was
1:1. Topics or lessons chosen in the CAI were those found in the latter part of the RBEC
Mathematics curriculum. Thus, these lessons have not been either taught or gone through using the
CAI in their classes.
Table 22
Number of Pupil Participants per Grade Level
Grade Level
4
5
6
Total

Number of Pupil Participants
278
280
285
843

The ARCS Model focuses on four (4) essential strategy components for motivating pupils
namely, attention, relevance, confidence, and satisfaction (Keller, 1994; Small, 1997; Keller, 2010).
Attention strategies refer to strategies for arousing and sustaining curiosity and interest. Relevance
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strategies refer to those that link to learners’ needs, interests, and motives. Confidence strategies
refer to those that help pupils develop a positive expectation for successful achievement. Finally,
satisfaction strategies refer to those that provide extrinsic and intrinsic reinforcement for effort.
Figure 24 illustrates the students’ evaluation of the CAI modules in terms of the four aspects
of the ARCS Model of Motivational Design based on the Instructional Materials Motivation Survey.
Across grade levels, the consistently highest rated aspect was Satisfaction. This is followed by
Relevance, then by Attention. Confidence got the lowest rating.

4.40
4.34
4.27
4.24

4.30
4.20
4.10

4.14
4.08

4.00
3.90

3.93
3.88

4.02
4.00

3.80

Grade 4

3.91
3.84
3.78

Grade 5
Grade 6

3.70
3.60
3.50
3.40
Attention

Relevance

Confidence

Satisfaction

Legend: 1 = Not True, 2 = Slightly True, 3 = Moderately True, 4 = Mostly True, 5 = Very True

Figure24. Pupils’ Perception on CAI in IMMS
Furthermore, ANOVA reveals that there is a significant difference for the categories of
Attention (F(2,840) = 8.517, p=0.000), Relevance (F(2,108) = 3.544, p=0.029), and Confidence (F(2,840) =
3.302, p=0.037) among Grades 4, 5, and 6 pupils. Specifically, The Tukey HSD multiple comparisons
revealed that for Attention, the mean score for Grade 4 pupils (µ= 46.52) is statistically different
from those of Grade 6 (µ= 48.91). This is also true for Grade 5 and Grade 6. For Confidence, the
mean score for Grade 5 pupils (µ= 34.06) is statistically different from those of Grade 6 (µ= 35.20).
For Relevance, the mean score for Grade 4 pupils (µ= 36.02) is statistically different from those of
Grade 6 (µ= 37.22).
This suggests that although all grade levels agree that the modules’ strongest aspect is
promoting Satisfaction and the weakest is Confidence, the higher grade pupils better perceived the
modules in all aspects of motivational design.
The highest item rated fall under the aspect of Confidence with pupils’ feeling that “As I
worked on this module, I was confident that I could learn the content. (µ = 4.45, very true).” This is
followed by the Relevance item on how “Completing this module successfully was important to me
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(µ = 4.39, very true).” It is important to note that all items under the Satisfaction aspect were rated
as mostly true with the highest rated item on students’ view that “It was a pleasure to work on such
a well-designed module (µ = 4.38, very true).” The highest rated item for Attention include pupils’
disagreement that “There are so many words on each page that it is irritating (µ = 4.29, very true).”
On the other end, the lowest rated item also fall under the aspect of Confidence with pupils
stating the “Many of the pages had so much information that it was hard to pick out and remember
the important points (µ = 2.46, Slightly True).” This is followed by pupils’ perception that “This
module is so abstract that it was hard to keep my attention on it (µ = 3.00, moderately true)” under
the Attention aspect. The lowest rated item for Relevance was the item “I could relate the content of
this module to things I have seen, done, or thought about in my own life (µ = 3.68, mostly true).
Overall, this validates the high rating and importance placed by the pupils for the
Satisfaction aspect. Moreover, among the four aspects there seems to be inconsistency on the
modules’ ability in building Confidence as perceived by the pupils.
Pupils’ Performance in Mathematics Before and After Using CAI
More than having pupils get entertained, hooked up and motivated to do the activities in the
module, the main objective of the CAI development, and as with any educator was to cause learning
among pupils. The pupils have to recall not just the characters and the plot in the story but also the
Mathematics content in the CAI modules. Thus, the study measured learning by asking pupils to
answer a pre-CAI and post-CAI achievement test.
The pre-test and the post-test composed of the same items. Each topic is composed of 5
items. Pupils’ average scores in percent are obtained by dividing the number of correctly answered
items by 5. Paired differences between the pre-test and post-test average scores were obtained.
Their corresponding standard deviations were also computed to show how scores vary among
pupils. The paired-samples t-test was used to see if there is a significant difference between pupils’
pre-test and post-test scores in each topic.
Table 23
Comparing Pre-tests and Post-tests in Grade 4

Mean

Std.
Dev.

Mean

Std.
Dev.

Paired
Differences
in
Std.
Mean
Dev.

79.9

20.9

79.3

20.3

- 0.6

56.8

19.3

55.4

22.8

57.3

25.7

56.1

50.6

29.1

87.4
66.4

Pre-test
Topic
Perimeter of
Triangles
Perimeter of
Quadrilaterals
Area of
Parallelogram
Volume
Interpreting Bar
graphs
Overall

Post-test

t

df

Sig.
(2tailed)

19.9

-0.483

277

0.630

- 1.4

19.7

-1.155

277

0.249

25.2

-1.2

21.7

-0.883

277

0.378

49.4

30.4

-1.2

27.1

-0.751

277

0.453

16.2

87.6

17.3

0.2

15.2

0.238

277

0.812

15.0

65.6

16.7

0.8

12.5

1.097

277

0.274
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Results showed no significant difference across all topics in Grade 4. In effect, there is no
significant difference also between the overall average for pre-tests and post-tests in Grade 4
topics.
Table 24
Comparing Pre-tests and Post-tests in Grade 5
Pre-test
Topic
Similar and
Congruent Polygons
Circumference of a
Circle
Area of a Circle
Area of a Trapezoid
Overall

Post-test

Paired
Differences
in
Std.
Mean Dev.

t

df

Sig.
(2tailed)

Effect
Size

Mean

Std.
Dev.

Mean

Std.
Dev.

69.4

20.9

74.6

21.9

5.2

22.2

3.980

279

0.000

0.23

55.9

28.4

62.1

29.0

6.2

29.1

3.575

279

0.000

0.21

25.1
52.4
50.7

31.1
26.7
17.9

34.6
57.1
57.1

36.7
29.8
23.2

9.5
6.7
6.6

37.4
28.1
22.0

4.277
2.854
4.914

279
279
279

0.000
0.005
0.000

0.26
0.20
0.30

Results showed significant difference across all topics in Grade 5 except the topic “Area of
Trapezoid”. The effect sizes are small (Cohen, 1988), indicating around 20% to 30% attribution to
CAI intervention.
Table 25
Comparing Pre-tests and Post-tests in Grade 6
Pre-test
Topic

t

df

Sig.
(2tailed)

Effect
Size

69.5
62.4
54.9

7.715
6.097
4.615

284
284
284

0.000
0.000
0.000

0.46
0.36
0.27

55.2
52.8
48.0

Std.
Dev.
25.4
25.8
18.8

46.7

28.6

62.4

28.6

15.7

30.3

8.744

284

0.000

0.52

74.9

26.3

83.6

24.2

8.7

26.9

5.416

284

0.000

0.32

55.5

13.9

66.6

17.8

11.1

17.9

10.414

284

0.000

0.62

Mean
Measurement
Space Figures
Surface Area
Surface Area of
Square Pyramid
Volume of Cube and
Rectangular Prism
Overall

Std.
Dev.
27.9
26.7
24.0

Paired
Differences
in
Std.
Mean Dev.
14.3
31.5
9.6
26.6
6.9
25.4

Post-test
Mean

Results showed significant difference across all topics in Grade 6. The effect sizes vary across topics.
In Measurement, and Surface Area of Square Pyramid, the effects are of medium size ranging from
40% to 65%. Topics Space Figures, Surface Areas, and Volume of Cube and Rectangular Prism, the
effects are small. Overall, there is a medium effect size attributed to the CAI intervention. Please see
Table 25 for the mean differences and statistics.
In comparing the overall results of pre-tests and post-tests across all grade levels among
schools, results showed that the difference is statistically significant where Post-test registers
higher mean, t(842) = 8.79, p<0.05. The difference, although statistically significant, is small using
Cohen’s (1988) guidelines. We can tell from the confidence interval that the difference in the means
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could be as small as .044 and as high as 0.69 in 0 to 1 range. Please see Table 26 for the overall
mean difference and statistic.

Paired Samples Test

Table 26
Comparing Overall Pre-test and Post-test Scores
Statistics
Mean
Descriptives
Standard Deviation
Correlation
Paired Samples
Correlation
Significance
In Mean
Paired
Difference Std. Dev.
95%
Confidence Lower
Interval of
The
Upper
Difference
T
Df
Sig. (2-tailed)

Average Pre-test
57.5
19.9

Average Post-test
63.1
19.9
0.503
0.000
5.6
18.6
4.36177
6.86955
8.791
842
0.000

Relationship between Motivational Design and Pupils’ Performance
Correlation was performed to determine any significant relationship between post-test
scores and the four aspects of the ARCS model of motivational design. It was revealed though that
overall, there was no significant correlation.
Examining the correlation per grade level, this is the same case when we look into the
correlation between post test scores and motivation survey of grade 4 pupils which results to no
significance. For grade 5 pupils though, there is a significant correlation between the scores of
pupils in the following modules and the motivational aspects:
a. Similar and congruent polygons module, significant for the aspects of Attention (p = 0.022),
Confidence (p = 0.034), and Satisfaction (p = 0.045); this module is correlated positively but
weak to these aspects (correlation coefficients range from 0.120 to 0.137).
b. Circumference of a circle module, significant for the aspects of Attention (p = 0.002) and
Satisfaction (p = 0.041); this module is correlated positively but weak to these aspects
(correlation coefficients are 0.181 and 0.122, respectively).
For grade 6 students, there is a significant correlation between the scores of pupils in the
following modules and the motivational aspects:
c. Surface area of square pyramid module, significant for the aspect of Confidence (p = 0.014);
the correlation is positive but weak (correlation coefficient is 0.144).
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d. Volume of cube and rectangular prism module, significant for the aspects of Attention (p =
0.019) and Confidence (p = 0.049); the correlation is positive but weak (correlation
coefficients are 0.117 and 0.139, respectively).
This suggests variability in the impact of motivational design to pupils’ performance.
Though we do not have enough evidence to establish the relationship of the motivational aspects
with the scores of grade 4 pupils, it seems that the Attention and Satisfaction aspects prove to be a
differing factor for grade 5 pupils’ scores, and the Confidence aspect prove to be a differing factor
for the grade 6 pupils’ scores.
The first key issue has pointed out the strengths and seemingly weaknesses of the DOST-SEI
and ASTI Computer-Assisted Instruction (CAI) modules as perceived by the students based on the
ARCS model of motivational design on what makes a quality CAI module. This key issue was further
reinforced by relating the students’ post-test scores with their evaluation of the CAI modules.
Recommendations: Developing Holistic Motivation
It is important to note that the four aspects of the ARCS model must complement each other
in motivating a pupil. Since the current CAI modules based on the students’ evaluation are already
Satisfying, focus should be directed towards the other aspects of Attention, Relevance and
Confidence. Specific focus should be given to redeveloping the grade 4 modules that proved to have
no significant difference.

In view of this, the following recommendations are thus, given:
1. Reduce the information presented in a frame. Important words should be emphasized.
2. Provide avenue for participants to move through the information one at a time, as opposed
to it presented as an animation sequence.
3. Use real-life pictures. Do not limit presentation to cartoon style.
4. Be precise in the use of language. Say what the concept really means or represents.
Case in point: In Grade 4, “Perimeter of Quadrilaterals” module, in the case of Atong in
determining the wooden frame, after computing the 190cm wooden frame, the voice over
mentioned covering the painting, but pupil may misunderstood it as covering it, like using a
plastic cover (area) to avoid being dusty? Moreover, grade 4 pupils who are not good in
English may not readily understand what frame means.
Case in point: In Grade 4, “Changing Improper Fractions to Mixed Forms”, In the discussion
of how the improper fraction 3/2 can be written into the mixed number 1 ½ , the voice over
mentioned that only 1 of them is completely colored. But aren’t all of them colored (some
colored orange and one is yellow)?
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Case in point: In Grade 5, “Similar & Congruent Polygons”, the use of the word “alike” is
vague. Could two figures be alike in terms of their color? Could two figures be alike because
they have the same size and shape? What if two figures have the same shape but different
sizes, are they alike? By which attribute are the two objects alike? The word “alike” was
used initially to introduce the concept of “congruence”. But when “congruence” was defined,
“exactly the same size and shape” are used.

Pupils’ Attitude towards using the CAI Modules
In order to explore further the respondents’ experience in using the CAI modules, this study
looked into the various keywords seen in their response when expressing how they felt about the
module by describing their experience in using it. Pupils were asked to comment about the CAI
modules. Figure 25 below show that majority of the keywords listed pertain to the Relevance
aspect with the ability of the module to enhance learning as the most cited description (133
responses). This is followed by the Satisfaction aspect citing Happy (i.e. masaya ako, Nasiyahan,
nagdulot ng kasiyahan) as the emotion they felt (117 responses). The frequent cited response for
the Attention aspect was “Maganda pagkagawa” (includes design and presentation) with 42
responses. Finally, the most cited response for the Confidence aspect was that “Some topics
(questions) are difficult” with 15 responses.

Attention
18%
Satisfaction
37%

Relevance
41%
Confidence
4%

Figure25. Distribution of Pupil Emotions Expressed and
Description of the Experience with CAI Modules (N=510)
Negative responses that can be noted for improving the CAI modules, is that for Attention
aspect: “Boring (improve the graphics, needs more difficult questions)” with 4 responses. For
Confidence aspect “Some words are difficult to understand” and “Disappointed (not correct answer
to exercises).”
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Overall though, we can say that majority of the pupils expressed positive feelings, attitude
and descriptions of their experience with the CAI modules.

Pupils’ Engagement in CAI
Thirty (30) randomly selected pupils were observed while they were going over the CAI
modules. Facial expressions, mouse clicks, and keyboard responses were recorded using an
application called Observatory.
Pupils’ engagement was measured through valence (positivity and negativity) and intensity.
Positive engagement refers to the pupil’s interest or attentiveness to the software. Negative
engagement refers to the pupil’s disinterest, which can leave the pupil prone to distractions and
interruptions.

Causation of Engagement
Majority of the pupils, spend their time in using the CAI. However, the overall pupil
behaviour is influenced by the presence of instructors and individual willingness to use the CAI
modules. To make the distinction whether engagement is caused by the CAI or external factors,
certain kinds of pupil behaviour and actions are monitored. In this context, the observed
behaviours displaying positive engagement are behaviours elicited by the CAI, hence positive
engagement from this point refers to engagement caused by the CAI. The presence of such
behaviours indicates the degree of success the CAI has in capturing the attention and interest of the
pupils.
The causation is different in the case of negative engagement and deals more with the
intensity of the emotion and the setup of the learning environment. The CAI factors into instances
of mild negative engagement while a combination of the CAI and environmental factors contribute
to more intense levels of negative engagement. Mild negative engagement is attributed to the CAI’s
inability to sustain the pupil’s interest over a period of time and results in certain behaviours such
as a quick glance away from the screen. Provocation by peers or other sources of distraction may
lead more intense levels of negative engagement. Most occurrences of smiling take place when a
pupil is distracted by external events, exceptions are very rare and such exceptions are too
ambiguous to be used in a precise measure, hence smiling, if the pupil’s attention is not on CAI, is
taken as a probable sign of disinterest.
The different instances of emotions are segregated into four categories according to their
valence and intensity. The categories are as follows: Intense Negative, Mild Negative, Intense
Positive and Mild Positive.
Relative duration (rde) in Equation 1 was used to measure the presence or volume of
emotions expressed by the pupils during their use of the CAI. For each pupil, the emotions were
segregated into two contexts, exercise and lesson. Lessons were defined as the lecture and
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explanation sections of the selected topic, and exercises were defined as the practice and testing
sections of the selected topic.

rde= de,/ dc

(Eq.1)

Where
dc = Combined duration of the context (lesson and exercise)
de = Duration of the emotion expressed by the pupil
rde= Relative duration of the emotion expressed within the context
The relationship between learning gain and engagement was measured through correlating
the total rde of each emotion with the increase between the pre-test and post-test. The arithmetic
mean of rde for all pupils was used as the main measure for analyzing the effectiveness of the
software with eliciting engagement. The results were analyzed for the contexts of exercise, lesson
and overall use of the software.
In this section, for the convenience of the readers, the terms positive engagement and
negative engagement were used interchangeably with interest/attention and inattention whenever
appropriate. While instances of intense negative engagement are triggered by environmental
factors, most instances of mild negative engagement are caused by boredom or inattention to the
fault of the CAI modules. Most instances of engagement or interest result from the CAI’s success in
capturing the attention of the students.

Engagement and Performance
The correlation with learning gain is 0.016 for positive engagement and -0.084 for negative.
No strong statistical significance has been found to relate performance or learning gain with pupils’
engagement. Thus, more pupil participants may be needed to give more reliable results to correlate
engagement with learning gain in future similar studies.

Pupils’ Engagement in the Exercises
The exercises were successful in sustaining the interest of the pupils. Figure 26, visualizes
the average amount (rde) of positive and negative engagements during the exercises. In 62% of the
exercise time, pupils were interested as opposed to a total 14% of uninterest. A relatively large
proportion of uninterest is intense. While mild cases of uninterest are caused by boredom of the
CAI, cases on intense interest are triggered by uncontrollable events in the environment, mostly
when the pupils engage in a conversation with their peers. Due to the question and answer
structure of the exercises, it may be possible that while the pupils did exhibit mild interest for a
large duration of their use, they may have not taken the CAI modules seriously as evidenced by the
lower amount of intense interest and may have resorted to sharing answers with one another.
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RELATIVE
DURATION

EXERCISE
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

NEGATIVE
POSITIVE

MILD
0.04

INTENSE
0.09

TOTAL
0.14

0.43

0.19

0.62

Fig. 26. Mean relative duration of emotions during exercise

Pupils’ Engagment in the Lessons
Unlike the exercises, the lessons were not as well received. Figure 27, visualizes the average
amount (rde) of positive and negative emotions during the lessons. 29% of the lesson time, the
students expressed inattention both mild and intense. As for causation, mild inattention (17%)
occurs when the pupil begins to feel bored with the CAI. While the pupils were found to be
neglectful of the CAI for a large expanse of time, only 17% can be directly linked to the fault of the
CAI since most instances of negative engagement with higher intensity occur upon the provocation
of their peers. However, because the students expressed negative engagement in 29% of the lesson
time, this means 71% of the time, the pupils were paying attention on the CAI. The amount of
attention that can be attributed only to the CAI is at most 7%. The rest of the time the pupils were
paying attention, (at most 64% in this case) is the result from environmental factors such as the
instructions given to them, the presence of an authority figure and other external motivating
factors.

RELATIVE
DURATION

LESSON
0.40
0.30
0.20
0.10
0.00

NEGATIVE
POSITIVE

MILD
0.17

INTENSE
0.12

TOTAL
0.29

0.05

0.01

0.07

Fig 27. Mean relative duration of emotions during lesson
Overall Engagement
The main feature that makes the distinction between exercises and lessons is interactivity.
This is possibly the main contributing factor that makes the difference between the pupil being
interested or not. Another possible contributing factor is that the exercises would have presented
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RELATIVE
DURATION

challenges to the pupils. Figure 28 shows a direct comparison between the overall rde in lesson and
exercise. The overall amount of negative and positive emotions is more consistent with the
exercises than with the lessons, indicating that the pupils invest more time and effort in exercises
than lessons.

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

NEGATIVE
POSITIVE

LESSON AND EXERCISE

EXERCISE
0.14

LESSON
0.29

TOTAL
0.17

0.62

0.07

0.50

Figure 28. Comparison between lesson and exercise
The CAI is highly successful in capturing the interest of the pupils into participating actively
in their use of the software especially during the exercises. Possible reasons are the interactive
elements found in exercises and the challenge presented to the pupils. However, the effectiveness of
the software is hampered by distractive behavior in the environment, such as conversations with
peers. The lesson phase, while critical in imparting important knowledge of the topic, has been
found to elicit the least interest. Positive engagement, for the lesson components of the CAI, is more
likely affected by the conditions of the learning environment than the CAI itself.
The lesson components may benefit from having more interactive elements, challenges or
both, as the exercises did. Whether this is effective, in terms of learning, is still a subject for further
study. Several pupils who have shown interest or positive emotions, also showed a lack of
seriousness towards the system. An analysis on the learning environment is beyond the scope of
the objectives. However, due to the significance of the learning environment to the pupil’s attitude
towards the software, a study of the environment’s variables can be conducted in order to
maximize the potential benefits of the software and determine conditions that would lead to the
ideal and the worst learning environments.

Recommendations: Pupils as Ultimate Evaluators
Students are the ultimate evaluators of the CAI modules, since they are the ones who will be
engaging with the content and learning activities included within it. As such, verbalized comments
from them should be handled in the redevelopment of the CAI modules.
In view of this, the following recommendations are thus, given:
1. Include a glossary for hard to understand words. If possible, have a language option to
switch the CAI module to Filipino/English.
2. Ensure that all answers in the exercises are correct.
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3. Offer optional challenge questions for the exercises.
4. Ensure an environment conducive for students to be engaged in CAI by minimizing possible
distractions.
The main stakeholders, the public school students and teachers who are the end users can
have been given the opportunity to provide feedback on how they could best benefit from the use of
the CAI learning modules; Recommendations and suggestions arising from the results of the study,
if properly incorporated in the development of succeeding similar courseware learning modules,
may certainly improve the quality and avoid the same pitfalls in the initial CAI modules.
Furthermore, the teachers were requesting that they be trained on how these modules can aid them
in teaching various types of learners. Through this study, some schools were also made aware of the
existence of CAI. This study helped market and propagate the use of CAI. However, administrative
support in terms of the infrastructures be provided in order to run the CAI modules.
It is envisioned that through this project, there will be a systematic way of evaluating future
similar projects on developing CAI learning modules. ASTI people or anyone who will be
contracted by DOST-SEI to develop similar projects become knowledgeable on the standards they
have to meet. The CAI learning modules pupils and teachers will use in the future that has
undergone the system of evaluation, are better in terms of quality and its impact in the positive
gains of pupils’ learning and achievement in Mathematics.
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Appendix A
List of School Participants in Phase 2

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Hen. Pio del Pilar Elementary School (Main)
Ft. Bonifacio Elementary School
Guadalupe Viejo Elementary School
Makati Elementary School
Cembo Elementary School
Pitogo Elementary School
San Jose Elementary School
San Antonio Village Elementary School
Nemesio I. Yabut Elementary School
Epifanio de los Santos Elementary School
Antonio Luna Elementary School
M. Agoncillo Elementary School
Moises Salvador Elementary School
Licerio Geronimo Elementary School
Trinidad Tecsion Elementary School
Benigno Aldana Elementary School
Mariano Ponce Elementary School
Parañaque Elementary School
San Dionisio Elementary School
La Huerta Elementary School
Don Galo Elementary School
Baclaran Elementary School Central
Baclaran Elementary School Unit 1
Tambo Elementary School Main
Tambo Elementary School Unit 1
Camp Claudio Elementary School
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Appendix B
List of School Participants in Phase 3

1.
2.
3.
4.
5.
6.
7.
8.
9.

West Rembo Elementary School
Ft. Bonifacio Elementary School
Guadalupe Viejo Elementary School
Makati Elementary School
Cembo Elementary School
Pitogo Elementary School
San Jose Elementary School
San Antonio Village Elementary School
Nemesio I. Yabut Elementary School
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Appendix C
Pictures

Administration of pre-test

Pupils going through the CAI Modules
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Pupils going through the CAI Modules

Administration of post-test and IMMS
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Appendix D
Letter to Content Validator of Instrument
July 31, 2013

DR. SHERWIN E. ONA
Graduate Program Coordinator
Information Technology Department
De La Salle University Manila
Dear Dr. ONA,
Greetings!
In consonance with the efforts of the Department of Education (DepEd) towards digitized
pedagogy in public schools, the Department of Science and Technology (DOST) – Science
Education Institute (SEI) in collaboration with the Advanced Science and Technology
Institute (ASTI) have undertaken e-learning projects. In 2006, a Courseware Project called
“Development of Computer-Aided-Instructions for Science and Mathematics – Modules in
Science and Mathematics for Elementary Schools” was launched.
After its implementation, the DOST-SEI and ASTI deem it necessary to evaluate the
effectiveness of the Computer-Aided-Instructions (CAI) modules. In this light, a team of
researchers from the BAG College of Education is currently engaged in a project titled
“Evaluation of the Effectiveness of CAI Modules in Mathematics for Intermediate Grade
Schools”. The project looks into how effective these instructional tools are, as perceived by
the end users (teachers and pupils) in public schools in Metro Manila.
In order to achieve this broad end, one component of the study is the preparation,
validation, and pilot-testing of survey instruments. As experts in ICT, the team respectfully
requests your help in validating the content of the following survey instruments to be used
in this study:
1. CAI Demographic Profile Questionnaire (CAI-DPQ) - to determine how many of
these schools are using CAI, to what extent they are using it, the manner of usage
(as was the intent of DOST-SEI), their reason for using or not using it, etc.
2. CAI Evaluation Questionnaire – to measure the necessary components of a quality
CAI.
3. School Facilities Profile – to measure the extent to which the school’s physical
facilities can accommodate the use of the CAI in a classroom setting.
The project has allocated nine thousand pesos (PhP 9,000.00) for each content validator.
Your deliverables include content validated survey instruments and availability for three
(3) consultation periods (on an agreed schedule).
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Should these terms be acceptable to you, we have already attached to this letter the said
instruments. We would appreciate receiving this back together with your comments and
suggestions on or before 26 July 2013. You may contact Jovi, our project assistant, at
09479926360 for queries and clarifications.
Thank you and we look forward to a favorable response to this request.

Sincerely,

Dr. Minie Rose C. Lapinid
Lead Researcher
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Appendix E
Letter to Manila Division Superintendent for Phase 2 Study

DR. PONCIANO A. MENGUITO
City Schools Division Superintendent – DepEd Manila
A.J. Villegas St. Arroceros Forest Park Manila
Dear DR. MENGUITO,
Greetings!
This letter would like to seek your kind approval to conduct survey and Key Informant
Interview in selected Elementary Schools in the City Schools Division – Manila.
In consonance with the efforts of the Department of Education (DepEd) towards digitized
pedagogy in public schools, the Department of Science and Technology (DOST) – Science
Education Institute (SEI) in collaboration with the Advanced Science and Technology
Institute (ASTI) have undertaken e-learning projects. In 2006, a Courseware Project called
“Development of Computer-Aided-Instructions for Science and Mathematics – Modules in
Science and Mathematics for Elementary Schools” was launched.
After its implementation, the DOST-SEI and ASTI deem it necessary to evaluate the
effectiveness of the Computer-Aided-Instructions (CAI) modules. In this light, a team of
researchers from the Bro. Andrew Gonzales, FSC College of Education is currently engaged
in a project titled “Evaluation of the Effectiveness of CAI Modules in Mathematics for
Intermediate Grade Schools”. The project looks into how effective these instructional tools
are, as perceived by the end users (teachers and pupils) in public schools in Metro Manila.
In order to achieve this broad end, one component of the study is the administration of
School Demographic Profile Questionnaire (DPQ) and School Facilities Profile Survey
(SFP). These instruments seek to know the teaching and learning practices in the public
schools prior to the use of CAI as well as their IT facilities.
In this light, the research team will visit eight (8) schools in City Schools Division - Manila.
Hence, we would like to seek your kind approval to administer these instruments to these
schools, and conduct Key Informant Interview (KII). The respondents include the Principal
and/or IT Director, and three (3) Mathematics teachers. The survey and KII will run
between September 02 - October 25, 2013. Attached herewith is the list of schools who are
recipients of the CAI modules, from which we select the eight schools to visit.
Finally, rest assured that data gathered in these activities are treated in strictest confidence
and adherence to research ethics. The result of the survey and KII is very helpful in
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providing feedback to DOST-SEI on how they fare and what areas they need to improve on
as they embark on similar endeavours in the future.
Kindly communicate with the undersigned or the project assistant, Mr. Jovito Anito, Jr. at
09479926360 for your reply and clarifications.
Thank you and we look forward to a favourable response to this request.

Sincerely,

Dr. Minie Rose C. Lapinid
Lead Researcher
City Schools Division – Manila
1. Epifanio delos Santos Elementary School
2. Antonio Luna Elementary School
3. M. Agoncillo Elementary School
4. Moises Salvador Elementary School
5. Licerio Geronimo Elementary School
6. Trinidad Tecson Elementary School
7. Benigno Aldana Elementary School
8. Mariano Ponce Elementary School
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Appendix F
Letter to Makati Division Superintendent for Phase 3 Study

DR. DOMINICO C. IDANAN
City Schools Division Superintendent – DepEd Manila
Gov. Noble St., Guadalupe Nuevo, Makati City
Dear DR. IDANAN,
Greetings!
This letter would like to seek your kind approval to conduct survey and Key Informant
Interview in selected Elementary Schools in the City Schools Division – Manila.
In consonance with the efforts of the Department of Education (DepEd) towards digitized
pedagogy in public schools, the Department of Science and Technology (DOST) – Science
Education Institute (SEI) in collaboration with the Advanced Science and Technology
Institute (ASTI) have undertaken e-learning projects. In 2006, a Courseware Project called
“Development of Computer-Aided-Instructions for Science and Mathematics – Modules in
Science and Mathematics for Elementary Schools” was launched.
After its implementation, the DOST-SEI and ASTI deem it necessary to evaluate the
effectiveness of the Computer-Aided-Instructions (CAI) modules. In this light, a team of
researchers from the Bro. Andrew Gonzales, FSC College of Education is currently engaged
in a project titled “Evaluation of the Effectiveness of CAI Modules in Mathematics for
Intermediate Grade Schools”. The project looks into how effective these instructional tools
are, as perceived by the end users (teachers and pupils) in public schools in Metro Manila.
In order to achieve this broad end, one component of the study is the administration of Pretest and Post-test which are pupils’ Mathematics Achievement tests, CAI Evaluation
Checklist, and Instructional Materials Motivation Survey (IMMS). These instruments seek
to see the teachers’ and pupils’ perception of the CAI modules. Thus, willing teachers and
pupils will have to go through identified CAI modules.
In this light, the research team will visit ten (10) schools in City Schools Division - Makati.
Hence, we would like to seek your kind approval to administer these instruments to these
schools. The respondents include Mathematics teachers, each class from each grade level.
The survey and KII will run between January 6 – March 28, 2014. Attached herewith is the
list of schools who are recipients of the CAI modules, from which we select the ten schools
to visit.
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Finally, rest assured that data gathered in these activities are treated in strictest confidence
and adherence to research ethics. The result of the tests is very helpful in providing
feedback to DOST-SEI on how they fare and what areas they need to improve on as they
embark on similar endeavours in the future.
Kindly communicate with the undersigned or the project assistant, Mr. Jovito Anito, Jr. at
09479926360 for your reply and clarifications.
Thank you and we look forward to a favourable response to this request.

Sincerely,

Dr. Minie Rose C. Lapinid
Lead Researcher

List of Target Makati City School Participants
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

West Rembo Elementary School
Hen. Pio del Pilar Elementary School
Ft. Bonifacio Elementary School
Guadalupe Viejo Elementary School
Makati Elementary School
Cembo Elementary School
Pitogo Elementary School
San Jose Elementary School
San Antonio Village Elementary School
Nemesio I. Yabut Elementary School
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Appendix G

School Facilities Profile
Name of school: ___________________________________________
Average class size: ___________
I.

School policies on CAI use and administration

Do you have policies on computer use? _____ Yes _____ No
Do you have a computer coordinator for your school? _____ Yes _____ No
How do you assess computer use of teachers? _____ Yes _____ No
How often do you evaluate computer use? _____ Yes _____ No
II.

Infrastructure & equipment

Number of computer laboratories: __________
Number of working computers in the computer laboratory: __________
Is there internet connection in the computer laboratory? _____ Yes _____ No
Is there Wi-Fi connection in the school? _____ Yes _____ No
Please check all the educational technologies available in the school:
_____ Overhead projector (OHP)
_____ Multimedia projector (LCD projector)
_____ Smartboard (Interactive whiteboard)
_____ Others, please specify: _____________________________________________________
_____________________________________________________
_____________________________________________________
III.

Access to CAI content

Do students have computer classes? _____ Yes _____ No
How many hours per week is their computer class? _______
Do you have computers for students to use outside the computer laboratory? ____ Yes ____
No
Do you have computers for teachers to use outside the computer laboratory? ____ Yes ____
No
Do you have computers inside the classrooms for teacher use? ____ Yes ____ No
Do you have computers inside the classrooms for student use? ____ Yes ____ No
Is there internet connection inside the classroom? ____ Yes ____ No
IV.

CAI content

When did you received the DOST Computer Assisted Instruction (CAI) Modules? __________
How many copies of the DOST CAI Modules did you received? __________
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What other e-Learning materials, programs and software do the school have?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix H
CAI Demographic Profile Questionnaire
PART 1. Demographic Profile of Teachers
Name (Optional): ___________________________________________
Age: ____________________
Sex: ____Male ____Female
Years of Teaching: ____________
Educational attainment: (tick all that applies)
_____ Bachelors degree, major in ___________________________________
_____ Teacher certificate
_____with units in MA, major in ____________________________________ (_____ # of units)
_____Masters degree, major in _____________________________________
_____with units in PhD/EdD, major in ________________________________(_____ # of units)
_____Doctoral degree, major in _____________________________________
_____Others: ____________________________________________________
Grade level/s handled:
____Grade 1 ____Grade 2

____ Grade 3 ____ Grade 4 ____ Grade 5 ____ Grade 6

Subject/s handled: ____ Math

____ Science

How would you rate your computer literacy skills?
____ None
____ Basic
____ Intermediate

____ Advanced

Did you use the DOST Computer Assisted Instruction (CAI) Modules? _____ Yes _____ No
For how long? _____Year/s _____Month/s
Aside from the DOST CAI Modules, what other programs do you use for your students?
______________________________________________________________________________
______________________________________________________________________________
If your answer is YES for the DOST CAI Modules, please proceed to answer PART 2 and
PART 3. For PART2, accomplish only the CAI modules for your grade level/s and subject.
If your answer is NO, skip PART2 and please proceed to answer PART 3.
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PART 2. Utilization of the Computer Assisted Instruction (CAI) CD modules
How would you describe your experience in the use of the MATH CAI modules:
(1)
(2)
(3)
I have
I have used
I have used
never used
this but I
this but I
ELEMENTARY
COURSEWARE
–
this
often feel
often require
MATHEMATICS
unsuccessful great deal of
effort and
assistance



MATH - GRADE 1
1. Associating
and
Identifying



Numbers with Sets having 101 to
500 Objects



2. Place Value of 3-Digit Numbers



3. Recognizing One-Fourth of a Whole
4. Separating a Group of Objects into



Halves



5. The Days in the Week
6. Adding 1 Digit to 2 Digit Numbers



With Sum Up to 99 With or Without
Regrouping
7. Regrouping Ones into Tens and



Tens into Hundred
8. Subtracting 1 to 2 Digit Numbers



With or Without Regrouping
9. Subtracting 3 Digit Numbers



Without Regrouping
10. Recognizing One-Half of a Whole



MATH - GRADE 2
1. Classifying Shapes According to the
Number of Sides
2. Comparing Unit Fractions Using
Relation Symbols
3. Measuring Using Standard Units of
Linear Measure
4. Multiplication of Whole Numbers
5. Naming Different Shapes
6. Solving One-Step Word Problem
Involving Addition of 1-Digit to 2Digit Numbers
7. Solving One-Step Word Problem
Involving Subtraction

72

(4)
I have used it
successfully
with ease
and
confidence
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(1)
I have
never used
this

(2)
I have used
this but I
often feel
unsuccessful

(3)
I have used
this but I
often require
great deal of
effort and
assistance

(4)
I have used it
successfully
with ease
and
confidence

































MATH - GRADE 3
1. Area of Square and Rectangle
2. Changing Fractions to Lowest term
3. Congruent Figures
4. Converting Time Measure from
Larger to Smaller Units and Vice
Versa
5. Dividing 3-Digit to 4-Digit Numbers
by 1-Digit and 2-Digit Numbers
With Remainder
6. Interpreting Pictographs
7. One Part of a Set or Region
8. Solving Two-Step Word Problems
9. The Greatest Common Factor
10. Measures of Weight
11. Multiplying 2 Digit to 4 Digit
Numbers by 1 Digit to 2 Digit
Numbers with Regrouping





































































MATH - GRADE 4
1. Area of a Parallelogram
2. Comparing Fractions
3. Changing Improper Fractions to
Mixed Forms
4. Interpreting Bar Graphs
5. Least Common Multiple
6. Perimeter of Triangles
7. Volume













































ELEMENTARY
MATHEMATICS

COURSEWARE

–

8. Solving Word Problems Involving
Area
9. Separating a Whole or a Group into
Thirds, Fifths and Sixths
10. Solving 2 to 3 step Word Problems
involving Multiplication of Whole
Numbers Including Money
11. Telling Time
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(1)
I have
never used
this

(2)
I have used
this but I
often feel
unsuccessful

8. Perimeter of Quadrilaterals
9. Order of Fractions



74

(4)
I have used it
successfully
with ease
and
confidence



(3)
I have used
this but I
often require
great deal of
effort and
assistance










MATH - GRADE 5
1. Addition and Subtraction of Similar
& Dissimilar Fractions
2. Area of a Circle
3. Changing Dissimilar Fractions to
Similar Fractions
4. Circumference of a Circle
5. Identifying Prime and Composite
Numbers
6. Percent
7. Similar and Congruent Polygons
8. Space Figures
9. Word Problems on Fractions
10. Surface Area













































































MATH - GRADE 6
1. Adding integers
2. Area of a Trapezoid
3. Adding Mixed Numbers with the
same Denominators
4. Division of a Whole Number by a
Fraction
5. Dividing a Whole number by a
Fraction and a Fraction by Whole
Number
6. Measurement
7. Scientific Notation
8. Surface Area of a Square Pyramid
9. Volume of a Cube and a
Rectangular Prism

































































ELEMENTARY
MATHEMATICS

COURSEWARE

–
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In what ways did you use of the CAI modules: (Check all that applies)
_____For individual student use
_____For pair/group use
_____Before the lesson as an introduction to the topic
_____During the lesson integrated in the discussion of the topic
_____After the lesson as a supplement/reinforcement to the topic
____ Others, please specify _________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
Other ways/modalities, please specify and describe your experience:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
PART 3. What are the limitations and barriers you encountered in using the CAI modules?
(Check all that applies)
____ Lack of orientation/training on how to use the CAI modules
____ Apprehensive to the ease of use of the CAI modules due
____ Lack of access to technology (computers and laboratory) in our school for CAI use
____ Apprehensive to the usefulness of the CAI modules to the topic
____ Apprehensive to suitability of CAI modules to students’ age and readiness
____ Lack of preparation time to use the CAI modules
____ Others, please specify _________________________________________________
_________________________________________________
_________________________________________________
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Appendix I
CAI Evaluation Questionnaire by Teachers (MIM)

DESIGN CONSIDERATION FOR CAI MODULE
After using the CAI modules, rate the following design principles of the CAI Module base on
appropriateness for your students. Please rate by checking which among the criteria listed below
you believe the CAI Module addressed as follows:
5 – Strongly Agree

4 – Agree

3 – Neutral

2 – Disagree

1 – Strongly Disagree

CAI MANAGEMENT INTERACTIVITY
Pacing.
(This refers to rate of introduction of new
problems)

1

2

3

4

5

2

3

4

5

Students have control over when and how fast to
move through the program.
Practice problems are adequately provided.
Students have control over when to move to new
problems.

Other considerations in terms of Pacing:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Override
(This refers to possible interruption options of
flow of the program)

1

Students have adequate access to system help.
Students have adequate access to main menu.
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Appropriate opportunities are given to skip or exit
instructional presentations and practice exercises.
Appropriate opportunities are given to exit the
program.
Other recommendations in terms of Override:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Selection
(This refers to the sequence of the program a
student may make and when material is
reviewed)

1

2

3

4

5

An easy tutorial for system navigation is provided.
Navigating through the program is easy
A variety of instructional resources are available
(glossary, encyclopedia, videos, etc.)
There is a pre-determined selection and sequence.
Students may review presentations and practice
as often as they wish.
Diagnostic checkpoints are provided for major
portions, and students who perform satisfactorily
may move ahead.

Other recommendations in terms of Selection:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Stimulus Characteristics
(This refers to the materials presented and how
they are presented)

1

2

3

4

5

Instructional segments are varied in length and
speed
Questions are use to pose problems
Appealing and clear graphics are provided to
communicate information.
Background sound is soft and appealing.
Student roles are varied through the use of roleplays, games, and simulations.
Role-plays, games, and simulation scenarios are
realistic.
Introductions or overviews are provided before
instructional presentations.
Summaries of content are provided at the end of
the instructional presentations.
Directions in examples and practice exercises are
clear and simple with verbal instruction.
Language and terminology are appropriate to
learners and their context.

Examples and practice exercises are sequenced
from easy to difficult.

July 31, 2014

Evaluation of Courseware in Mathematics

79

Learner Responses
(This refers to the mechanical tasks required from
the learner)

1

2

3

4

5

2

3

4

5

Adequate time is allowed for responding.
Program prompts are provided after a designated
interval.
Requests for student responses are spread within
the instructional presentations.
Students are given a number of chances to
respond to practice exercises.
Clues are provided after wrong responses.
Physical response types (click, drag, type-in, etc.)
are varied.
Cognitive response types (select, identify, match,
etc.) are varied.

Other recommendations in terms of CAI Response:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Consequences
(This refers to the feedback and actions the
program takes as a result of student responses)

1

Feedback style are varied (text prompts, voice
prompts, etc.)
Corrective feedback focus on tasks and content,
not on personal traits of learners.
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Consequences
(This refers to the feedback and actions the
program takes as a result of student responses)

1

2

3

4

5

Confirming feedback are used to reinforce correct
answers.
Feedback are provided as soon as possible after
practice.

Statements are made giving recognition and credit
to learners as appropriate.
Knowledge of results (KOR) is provided for drill
and practice.
KOR plus correct answers is provided.

Other recommendations in terms of CAI Feedback:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Please specify here what other considerations you want to see in the CAI:
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________
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Appendix J
Instructional Materials Motivation Survey
John M. Keller
Florida State University
Rate the items below regarding the Computer Assisted Instruction (CAI) modules as follows:
1 = Not true
2 = Slightly true
3 = Moderately true
4 = Mostly true
5 = Very true

1. When I first looked at this module, I had the impression that it would be
easy for me.
2. There was something interesting at the beginning of this module that got my
attention.
3. This material was more difficult to understand than I would like for it to
be.
4. After reading the introductory information, I felt confident that I knew
what I was supposed to learn from this module.
5. Completing the exercises in this module gave me a satisfying feeling of
accomplishment.
6. It is clear to me how the content of this material is related to things I
already know.
7. Many of the pages had so much information that it was hard to pick out and
remember the important points.
8. These materials are eye-catching.
9. There were stories, pictures, or examples that showed me how this material
could be important to some people.
10. Completing this module successfully was important to me.
11. The quality of the writing helped to hold my attention (i.e. text size, color
and style)
12. This module is so abstract that it was hard to keep my attention on it.
13. As I worked on this module, I was confident that I could learn the content.
14. I enjoyed this module so much that I would like to know more about this
topic.
15. The pages of this module look dry and unappealing.
16. The content of this material is relevant to my interests.
17. The way the information is arranged on the pages helped keep my
attention.
18. There are explanations or examples of how people use the knowledge in
this module.
19. The exercises in this module were too difficult.
20. This module has things that stimulated my curiosity.
21. I really enjoyed studying this module.

1

2

3

4

5
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22. The amount of repetition in this module caused me to get bored
sometimes.
23. The content and style of writing in this module convey the impression that
its content is worth knowing.
24. I learned some things that were surprising or unexpected.
25. After working on this module for awhile, I was confident that I would be
able to pass a test on it.
26. This module was not relevant to my needs because I already knew most of
it.

27. The wording of feedback after the exercises, or of other comments in this
module, helped me feel rewarded for my effort.
28. The variety of reading passages, exercises, illustrations, etc., helped keep
my attention on the module.
29. The style of writing is boring.
30. I could relate the content of this module to things I have seen, done, or
thought about in my own life.
31. There are so many words on each page that it is irritating.
32. It felt good to successfully complete this module.
33. The content of this module will be useful to me.
34. I could not really understand quite a bit of the material in this module.
35. The good organization of the content helped me be confident that I would
learn this material.
36. It was a pleasure to work on such a well-designed module.
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Other comments on the CAI module:
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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Appendix K

Instructional Materials Motivation Survey (Filipino version)
John M. Keller
Florida State University
Magbigay halaga sa mga bagay sa ibaba ayon sa "Computer Assisted Instruction Modyul"
bilang:
1-Hindi totoo, 2-Medyo totoo, 3-Katamtamang totoo, 4-Halos totoo, 5-Talagang totoo
1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

2

3

4

5

Nang una kong makita ang modyul na ito, may impression akong
madali lang ito sa akin.
Sa simula ng modyul may kakaibang nakaakit sa akin na nakuha ang
atensyon ko.
Ang material na ito ay mas mahirap unawain kaysa inaasahan ko.
Matapos kong mabasa ang panimulang impormasyon, nakaramdam
ako ng tiwala sa sarili na alam ko kung ano ang dapat kong malaman
sa modyul na ito.
Natapos ko ang pagsasanay sa modyul na ito, nakapagbigay
kasiyahan ito sa aking pagtatagumpay.
Malinaw sa akin na kung ano ang nilalaman ng materyal na ito ay
may kinalaman sa mga bagay na dati ko nang alam.
Karamihan sa mga pahina ay nagbibigay ng matinding impormasyon
na mahirap alisin at tandaan ang mahalagang bahagi.
Ang mga materyal na ito ay makatawag pansin.
May mga kuwento, larawan o mga halimbawa na nagpakita sa akin
kung paano ang materyal na ito ay maaring maging mahalaga sa
ibang tao.
Matapos ang modyul na ito na matagumpay ay mahalaga sa akin.
Ang kalidad ng pagsulat ay nakatulong upang makuha ang aking
atensyon (hal. Hugis ng text, kulay, at istilo).
Ang materyal na ito ay masyadong binuod na nagpahirap upang
mapanatili ang atensyon ko rito.
Habang sinasagutan ko ang modyul na ito, naniniwala akong
matututunan ko ang laman nito.
Nasiyahan akong masyado sa modyul na ito na nais kong higit na
malaman ang tungkol sa paksang ito.
Ang mga pahina ng modyul na ito sa tingin ay walang sigla at di
nakawiwili.
Ang nilalalaman ng materyal na ito ay may kaugnayan sa aking
kagustuhan.
Ang paraan ng pagkakaayos ng impormasyon sa mga pahina ay
nakatulong upang makuha ang atensyon ko.
May mga paliwanag o mga halimbawa kung paano ginagamit ng tao
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
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ang kaalaman sa modyul na ito.
Ang mga pagsasanay sa modyul na ito ay masyadong mahirap.
Ang modyul na ito ay may mga bagay nagpasigla ng aking
kuyusidad.
Ako'y talagang nasiyahan sa pag aaral ng modyul na ito.
Sa dami ng pag-uulit sa modyul na ito, ako ay nainis/nayamot
paminsan-minsan.
Ang laman at istilo ng pagkasulat ng modyul ay nagpapahiwatig ng
impresyon na ang nilalaman ay dapat mabatid.
May natutunan akong mga bagay na nakagugulat at di inaasahan.
Matapos kong mapag-aralan ang modyul nang panandalian lamang,
ako ay nakatitiyak na mapapasa ang pagsubok dito.
Ang modyul na ito ay walang kaugnayan sa pangangailangan ko
dahil alam ko na ang karamihan dito.
Ang kinalabasan ng paggamit ng mga salita pagkatapos ng
pagsasanay o iba pang komento sa modyul na ito, naramdaman kong
natulungan ako sa aking pagpupunyagi/pagsisikap.
Ang pagkakaiba-iba ng mga babasahin, pagsasanay, ilustrasyon at
iba pa, ay nakatulong sa akin upang pagtuunan ng atensyon ang
modyul.
Ang istilo ng pagkasulat ay nakakayamot.
Maiuugnay ko ang laman ng modyul na ito sa mga bagay na nakita
ko, nagawa o naisip ko tungkol sa sarili kong buhay.
Napakaraming salita sa bawat pahina na nakaiinis.
Nakaramdam ako ng mabuti na natapos nang matagumpay ang
modyul na ito.
Ang nilalaman ng modyul na ito ay magagamit ko.
Hindi ko talaga mainitindihan nang kaunti ang materyal sa modyul
na ito.
Ang mabuting pagakakabuo ng nilalaman ay nakatulong sa aking
pananalig na matutunan ko ang materyal na ito.
Ako'y nasisiyahan ng gumawa sa isang madisenyong modyul.

Iba pang komentosa CAI modyul.
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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Appendix L
Math Achievement Test - GRADE 4
INSTRUCTION: Write the letter that corresponds to your choice of answer.
PERIMETER OF TRIANGLES
1. What is the perimeter of the given triangle?

4cm

5 cm

A.
B.
C.
D.

6 cm2
12 cm
12 cm2
17 cm

3 cm
Correct Answer: B
2. Each of the two equal sides of a triangle measures 8 cm, and the third side measures 5cm.
What is the perimeter of this triangle?
A. 13cm
B. 18cm
C. 21cm
D. 26 cm
Correct Answer: C
3. Each of the three equal sides of a triangle measures 5 cm. What is the perimeter of this
triangle?
A. 8 cm
B. 10 cm
C. 15 cm
D. 25 cm
Correct Answer: C
4. A triangularly shaped garden has side lengths 5m, 8m, and 10m. How long must the fence be
built around it?
A. 23 m
B. 46 m
C. 40 m2
D. 400 m3
Correct Answer: A
5. The fencing material of a triangular pig pen is 15 m long. Two of its sides measure 3 m and
4 m. How long is the third side?
A. 3 m
B. 4 m
C. 8 m
D. 12 m
Correct Answer: C
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PERIMETER OF QUADRILATERALS
6. Which of the following is TRUE about a square?
A. The four sides have equal length.
B. There is only one pair of opposite sides that have equal length.
C. The four sides DO NOT have equal length but opposite sides have equal length.
D. The length and the width are NOT equal.
Correct Answer: A
7.

Which of the following is TRUE about a rectangle?
A. The four sides have equal length.
B. There is only one pair of equal opposite sides that have equal length.
C. The four sides are DO NOT have equal length but opposite sides have equal length.
D. The length and the width are NOT equal.
Correct Answer: C

8. What is the perimeter of a square each side of which is 5 cm long?
A. 25 cm
B. 20 cm
C. 15 cm
D. 10 cm
Correct Answer: B
9. A rectangular playground is 10m long and 8m wide. How long must the fence be built?
A. 80 m
B. 40 m
C. 18 m
D. 36 m
Correct Answer: D
10. Michael Angelo used 76 cm amount of wooden frame. Which of these could be the
dimensions of the painting?
A. 20 cm x 18 cm
C. 18 cm x 16 cm
B. 20 cm x 16 cm
D. 20 cm x 20 cm
Correct Answer: A
AREA OF A PARALLELOGRAM
11. Which of these can be an accompanying unit of measurement for area?
A. cm
B. m
C. cm2
D. m3
Correct Answer: C
12. The dimensions of a rectangle are 12 cm by 15 cm. What is its area?
A. 27cm
B. 54 cm
C. 90 cm2
D. 180 cm2
Correct Answer: D
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13. A square has a side length 6 m. What is its area?
A. 36m2
B. 24 m2
C. 18 m
D. 12 m
Correct Answer: A
14. Jose is deciding to purchase a rectangular lot from the following choices. Help him decide by
determining which of these has the biggest area?
A. Length = width = 4m
C. Length = 6m and width = 2m
B. Length = 5m and width = 3m
D. length = 7m and width = 2m
Correct Answer: A
15. A parallelogram’s base measures 15 cm and its area is 90 cm2. What is its height?
A. 6 cm
B. 75 cm
C. 210 cm2
D. 1350 cm2
Correct Answer: A
VOLUME
16. A gift box is 30cm long, 20cm wide and 5cm high. What is its volume?
A. 55cm
B. 110cm
C. 3 000 cm2
D. 3 000 cm3
Correct Answer: D
17. Which number sentence is most appropriate to solve for the volume of the given box?
A.
B.
C.
D.

4 cm + 2 cm + 3 cm
4 cm x 2 cm x 3 cm
2 x (4 cm + 2 cm + 3 cm)
2 x (4 cm x 2 cm + 4 cm x 3 cm + 3 cm x 2 cm)

Correct Answer: B
18. Which of these boxes has a volume equal to 18 cm3?
A.
C.

B.

D.

Correct Answer: B
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19. A swimming pool is 6m long and 5m wide is filled with water at 2m high. What is the
volume of the water in the pool?
A. 13 m
B. 26 m2
C. 30 m3
D. 60 m3
Correct Answer: D
20. A truck’s container is 3 m long, 2 m wide. The truck can carry a load whose volume is 12m3,
what is the height of the truck’s container?
A. 2m
B. 3m
C. 5m
D. 7m
Correct Answer: A
INTERPRETING BAR GRAPHS
The Grade 4 – Faith class was surveyed on their favorite ice cream flavor. Each pupil chose only one
flavor as his favorite. The result of the survey is shown in the following bar graph.

Favorite Ice Cream Flavor

25
20
15
10
5
0
Chocolate

Mango

Cheese

21. Which flavor is the most favorite in the class?
A. Cheese
B. Chocolate
C. Mango

Ube

D. Ube

Correct Answer: B
22. Which flavor is the least favorite in the class?
A. Cheese
B. Chocolate
C. Mango

D. Ube

Correct Answer: A
23. How many said Mango is his favorite ice cream flavor?
A. 3
B. 7
C. 15

D. 25

Correct Answer: C
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24. How many more pupils chose mango as their favorite than those of Ube?
A. 12
B. 10
C. 8
D. 5
Correct Answer: D
25. How many pupils were surveyed in the class?
A. 100
B. 50
C. 30

D. 25

Correct Answer: B
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Appendix M
Math Achievement Test - GRADE 5
INSTRUCTION: Write the letter that corresponds to your answer.
SIMILAR AND CONGRUENT POLYGONS
1. Which of these pairs of shapes are congruent?
A.

C.

B.

D.

Correct Answer: C
2. Which of these pairs of shapes are similar?
A.

C.

B.

D.

Correct Answer: D
3. If LMN  EAF, then which angle is congruent to A?
A. L
B. M
C. N
D. E
Correct Answer: B
4. Given these two congruent triangles, which side is congruent to ̅̅̅̅
𝐷𝐸 ?
B

̅̅̅̅
A. 𝐴𝐶

D

̅̅̅̅
B. 𝐵𝐶

A

C. ̅̅̅̅
𝐸𝐹

E
C

F

̅̅̅̅
D. 𝐴𝐵

Correct Answer: A
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5. Which of these statements is TRUE?
A. Congruent triangles are similar.
B. Similar triangles are congruent.
C. Any two equilateral triangles are congruent.
D. Any two rectangles are similar.
Correct Answer: A
CIRCUMFERENCE OF A CIRCLE
6. Which DOES NOT refer to the circumference of a circle? (r = radius, d = diameter,   3.14 or
A. distance around a circle

B.  x r2

C. 2 x  x r

D.  x d

22
)
7

Correct Answer: B
7. A circle has a diameter equal to 12 cm, what is its radius?
A. 6 cm
B. 18.84 cm
C. 24 cm

D. 37.68 cm

Correct Answer: A
8. How far can one jog around a circular memorial park once if the park’s diameter is 500m?
A. 1,570 m
B. 785 m
C. 157 m
D. 78.5 m
Correct Answer: A
9. The city mayor wants to enclose part of the plaza by planting shrubs in a circular path with
radius equal to 3m for gardening. How long is this circular path covered by plants?
A. 9.42 m
B. 18.84 m
C. 28.26 m
D. 113.04 m
Correct Answer: B
10. A city Rotunda is circular in shape with radius equal to 6 m, how far around it does a car travel
if it is to go around it once?
A. 3 m
B. 12 m
C. 9.42 m
D. 37.68 m
Correct Answer: D

AREA OF A CIRCLE
11. The radius of a circle is 10 cm, what is its area?
A. 20 cm2
B. 31.4 cm2
C. 62.8 cm2

D. 314 cm2

Correct Answer: D
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12. A circular pizza has a radius of 20 cm, what is its area?
A. 40 cm2
B. 62.8 cm2
C. 125.6 cm2
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D. 1,256 cm2

Correct Answer: D
13. A circular pizza has diameter of 40 cm. Benjamin ate 1/8 of it. How much (area) pizza did
Benjamin eat?
A. 157 cm2
B. 15.7 cm2
C. 7.85 cm2
D. 5 cm2
Correct Answer: A
14. The water from a sprinkler reaches as far as 5m, what is the area of the lawn that it watered?
A. 10 m
B. 15.7 m
C. 78.5 m2
D. 314 m2
Correct Answer: C
15. If the area of the lawn that was watered by the sprinkler is 12.56 m2, what is the farthest
distance that the water from the sprinkler has reached?
A. 2 m
B. 4 m
C. 6 m
D. 8 m
Correct Answer: A
AREA OF A TRAPEZOID (from Grade 6 module)
16. What is the area of a parallelogram whose height is 5 cm and the base is 10 cm?
A. 50 cm2
B. 30 cm2
C. 25 cm2
D. 15 cm2
Correct Answer: A
17. Two congruent trapezoids form a parallelogram. The parallelogram has an area equal to
28 cm2. What is the area of each trapezoid?
A. 56 cm2
B. 28 cm2
C. 14 cm2
D. 7 cm2
Correct Answer: C
18. A trapezoid has bases measuring 8 cm and 10 cm. Its height is 4 cm. What is its area?
A. 72 cm2
B. 36 cm2
C. 22 cm2
D. 11 cm2
Correct Answer: B
19. The top of the table at the right is in the shape of a trapezoid.
The trapezoid’s height is 60 cm and the bases measure 120 cm and
100 cm. What is its area?
A. 13,200 cm2
C. 280 cm2
2
B. 6,600 cm
D. 140 cm2
Correct Answer: B
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20. A trapezoid’s height is 40 cm. Its area is 1,200 cm2. Which of these could be the lengths of its
bases?
A. 35 cm and 30 cm
C. 30 cm and 45 cm
B. 30 cm and 40 cm
D. 25 cm and 35 cm
Correct Answer: D
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Appendix N
Math Achievement Test - GRADE 6
INSTRUCTION: Write the letter that corresponds to your answer.
MEASUREMENT
1. How many meters are there in 1 hectometer?
A. 0.1
B. 10
C. 100
D. 1,000
Correct Answer: C
2. How many millimeters are there in 1 meter?
A. 0.1
B. 10
C. 100
D. 1,000
Correct Answer: D
3. How many millimeters are there in 1 decameter?
A. 0.01
B. 0.1
C. 100
D. 10,000
Correct Answer: D
4. What should you do to convert 18 km to m?
A. Multiply 18 by 1,000
C. Divide 18 by 1,000
B. Multiply 18 by 100
D. Divide 18 by 100
Correct Answer: A
5. Which of these is equal to 0.9 dm?
A. 9 km
B. 9 hm
C. 9 dam

D. 9 cm

Correct Answer: D

SPACE FIGURES (from Grade 5 module)
6. Which of these is the correct name for the given solid figure?
A. Rectangular prism
C. Triangular prism
B. Rectangular pyramid
D. Triangular pyramid
Correct Answer: C
7. A basketball is an example of a
A. Cone
B. cylinder

C. Pyramid

D. sphere

Correct Answer: D
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8. What solid figure is the correct name for a donut?
A. Cube
C. torus
B. hemisphere
D. truncated cone
Correct Answer: C
9. This bowl is an example of a
A. Cube
B. hemisphere

C. torus
D. truncated cone

Correct Answer: B
10. The leche flan is in the shape of a
A. Cube
C. torus
B. hemisphere
D. truncated cone
Correct Answer: D
SURFACE AREA (from Grade 5 module)
11. How many faces are there in a rectangular prism?
A. 2
B. 6
C. 8

D. 12

Correct Answer: B
12. What is the surface area of this cube?
A. 25 cm2
B. 125 cm3

C. 150 cm2
D. 600 cm3

Correct Answer: C
13. What solid figure is formed by this net?
A. Cube
B. Square pyramid
C. Triangular prism
D. Triangular pyramid
Correct Answer: B
14. How much cardboard material must be used to make a rectangular prism box that is 20cm
long, 15cm wide and 10cm high?
A. 55 cm
B. 1,300 cm2
C. 2,000 cm2
D. 3,000 cm3
Correct Answer: B
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15. A canned tuna in cylindrical shape container has a height equal to 15cm and the radius of its
base is 5cm. How much is the space for its label around it?
A. 31.4 cm2
B. 78.5 cm2
C. 157 cm2
D. 471 cm2
Correct Answer: D
SURFACE AREA OF A SQUARE PYRAMID
16. What shape are the lateral faces of a square pyramid?
A. square
C. isosceles triangle
B. a rectangle
D. right triangle
Correct Answer = C
17. Which of these is used to compute for the area of the base of a square pyramid? Let s be the
length of a side of the square base, b is the length of the base and h stands for the height of
the pyramid.
A. s2

1

B. 2 (𝑏1 𝑥 𝑏2 ) 𝑥 ℎ

C. b x h

D.

𝑏𝑥ℎ
2

Correct Answer: A
18. What do you call the altitude of each of the lateral face in the square pyramid?
A. Base
C. lateral edge
B. height of the pyramid
D. slant height
Correct Answer: D
19. Which of these is used to compute for the area of each lateral face in a square pyramid? Let s
be the length of a side of the square base, b the length of the base and h the height of the
pyramid.
A. s2

1
2

B. (𝑏1 𝑥 𝑏2 ) 𝑥 ℎ

C. b x h

D.

𝑏𝑥ℎ
2

Correct Answer: D
20. How much covering material is used to build a tent whose square base has a side length of
2m and the slant height is 2m?
A. 8 m2
B. 16 m2
C. 32 m2
D. 36 m2
Correct Answer: A
VOLUME OF CUBE AND RECTANGULAR PRISM
21. A covered rectangular garbage can is 50cm long, 30cm wide and 40cm high. How many
cubic centimeters of garbage can it accommodate?
A. 120cm
B. 120 cm2
C. 60,000 cm2
D. 60,000 cm3
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Correct Answer: D
22. A closet is 1.5m by 1m by 2m. What is the volume of the load that can be stored in the
cabinet?
A. 3 m
B. 4.5 m2
C. 3 m3
D. 4.5 m3
Correct Answer: C
23. A bungalow is 8m long, 8m wide and 8m high. What is its volume?
A. 512 m2
B. 512 m3
C. 24 m2
D. 24 m3
Correct Answer: B
24. A rectangular prism has a volume of 12,000 cm3. It is 40 cm long and 25 cm wide. What is its
height?
A. 12 cm
B. 75 cm
C. 12,065 cm3
D. 75,000 cm3
Correct Answer: A
25. Find the side length of a cube whose volume is 729,000 cubic units.
A. 9 units
B. 90 units
C. 900 units
D. 6,561 units
Correct Answer: B
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