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ABSTRACT 
 

 This study was undertaken to determine the effect of logico-piccolo on the mathematics performance and 

retention level of elementary learners. An experimental design was used in the study. It was conducted in sub-urban 

elementary school and the respondents were grade IV pupils composed of 13 males and 7 females. Chapter tests 

were administered to measure the performance and parallel tests were given to measure the retention level. The 

non-parametric Friedman rank test and Mann-Whitney U test was utilized. Result showed that the performance level 

of pupils exposed to logico-piccolo is outstanding while in the traditional, the performance level of pupils is only 

very satisfactory. The retention level of pupils exposed to logico-piccolo and traditional obtained excellent 

descriptive ratings. The performance level of pupils differs significantly when exposed to the two teaching strategies 

while the retention level in both strategies did not differ significantly. The performance level of male and female 

pupils showed a significant difference when exposed to logico-piccolo and traditional. Results showed that females 

performed better than males in mathematics. Thus, the researcher strongly recommends theuse of logico-piccolo in 

teaching mathematics to master the basic concept of four fundamental operations; the skills; the critical thinking of 

the child; and in making mathematics learning interesting and meaningful. 
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Introduction 
 

The goal of the basic education is to provide the school age population and young adult with skills, 

knowledge and values to become caring, self-reliant, productive and patriotic citizens. Generally, it aims to provide 

a well-rounded education that will assist each individual in society to attain his or her potential as a human being, 

and enhance the range and quality of the individuals within the group.  As early as possible, children are taught with 

the basics such as counting numbers, spelling names, drawing, among many others. This becomes more complicated 

once an individual enters a more mature phase of life. In today‟s competitive world, it is imperative to acquire the 

right degree of learning to equip oneself with the leverage amidst the competition (Department of Education, 2012). 

Based on the current education system of the Philippines, students should enter elementary schools at the age of 6 or 

7 for a duration of six years.The Department of Education as the implementing agency that concerns the education 

of the country initiated different programs that answer to the needs of the target subjects. Recently,  the Department 

of Education proposed the K-12 education system, along with the new curriculum for all students. (Department of 

Education, 2012).According to Secretary Armin Luistro of the Department of Education, the new curriculum centers 

on the students and seeks to make real learning experiences with less memorization and more critical thinking. It 

salient features are strengthening early childhood education, making the curriculum relevant to learners, building 

proficiency through language, ensuring integrated and seamless learning, gearing up for the future and nurturing the 

holistically developed Filipino. The framework will help create students with stronger mathematical knowledge, 

skills and value. (Ciriaco, 2012).Dr. FilmaBrawner, DOST-SEI Director, added during the 14
th

 Philippine Math 

Olympiad that the framework of K-12 aims to provide students with mathematical empowerment, among other 

strengths.  It seeks to harness the students understanding of the fundamental ideas of numbers and number concepts, 

measurement, geometry, probability, data analysis, patterns, functions and algebra (Ciriaco, 2012).  The designed 

framework gives an overview of the present situation of the education system in the country.  It affirmed that 

mathematics education of the country needs to be improved. 

http://en.wikipedia.org/wiki/Department_of_Education_%28Philippines%29
http://en.wikipedia.org/wiki/Department_of_Education_%28Philippines%29
http://en.wikipedia.org/wiki/Department_of_Education_%28Philippines%29
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Mathematics is the queen of all the sciences. Its foundations are very fundamental and strong. During these 

5,000 years many aids to learning and "doing" (using, applying) mathematics have been developed. Thus, the 

educational system is faced by: 1.) The need to decide what mathematical knowledge and skills should be included 

in the curriculum, 2.) How to effectively and efficiently help students to gain the mathematical knowledge and skills 

that are incorporated into the curriculum, 3.) How to teach (learn) for transfer and retention -- so that the 

mathematical knowledge and skills that students gain in school are available for use throughout the curriculum, 

work, and play of their lifetime ( Elmore 2012).  

In the 5,000 year history of formal mathematical development, humans have accumulated (discovered, 

developed) huge amount of mathematical knowledge -- far more than a person can learn in a lifetime, even if the 

person spent all of their time studying mathematics (Elmore 2012). 

Mathematics is much more than counting and simple arithmetic. It is a cumulative science in which new 

results are built upon and depend on earlier results. To be technological implies to be mathematical and vice versa. 

Mathematics indeed has done great wonders in the universe. This is an ancient study that remains very useful to 

mankind. No wonder why the world struggles to understand and learn mathematics because of its enormous 

achievement given to the world. Quantitative thinking is strengthened if one has a well-built background of 

mathematics and numeracy. Mathematics and numeracy are not alien to each other. Both are interrelated and speak 

of the same language. Mathematics offers absolute truths about relations among ideal objects while numeracy is 

concrete and contextual, which offers solutions to problems of real life situations (www.in-the-

brain.com/mathematics-and-numeracy.html) 

A University of the Philippines (UP) expert said that mathematics education in the Philippines is 

deteriorating. The reason is because local education persisted in using an obsolete discipline-based curriculum in 

math (which is mostly by rote and without much inquiry and high level of thinking) already rejected as early as 1993 

by the United Nations Educational, Scientific and Cultural Organization ( UNESCO ).  

Dr. Merle Tan,   University of the Philippines - National Institute for Science and Mathematics Education 

Development (UP-NISMED) director, said the present math curriculum has produced questionable results in the 

performance of students in the yearly achievement tests which are below those in other countries. Also, Tan said, the 

present curriculum does not consider the high drop-out rate in local education and is not responsive to the needs of 

students who might leave school at a particular grade level. She said a review of the math curricula in elementary 

showed that topics are compartmentalized, inquiry is not encouraged, contents are overcrowded, concepts are by 

rote, and topics are repetitive.  In a speech before the 170th general assembly of the Foundation for Upgrading the 

Standard of Education, Inc. (FUSE), she proposed to replace the curriculum with spiraling and integrated one which 

has long been adopted by other countries outperforming the Philippines in assessment tests(The Philippine Star, 

2011). 

According to Salandananet. al., as cited by Mollejon (2009), the teacher of mathematics has two problems: 

1) to provide his pupils mathematical experience suitable to the state development of their existing concepts; and 2) 

to develop the pupils‟ ability to analyze new material himself so that he can synthesize his concepts in ways most 

meaningful for him independently of the teacher.To solve these problems in which ways that will meet the needs of 

the learners and to insure the delivery of knowledge and information to intended recipients who are the pupils, 

teachers need to use different strategies and varied instructional materials. 

Even with the above cited realization and mentioned challenges, it still implies that the important elements 

of teaching-learning process are the teacher, learner, instructional methods, curriculum, classroom, material of 

instruction and administration.  Each one has its own role to fulfill. It is assumed that the learner is basically the 

most important variable in the school system. To make effective learning experience wholesome, the learner must 

clearly perceive and understand the goal.  Effective instruction readily occurs when communication exists between 

the teacher and the pupil/student on the goal and objective of instruction, especially when concepts and ideas are 

directly relevant to his needs and problems. In as much as the learner is an active biological organism, the teacher 

should be aware of his motivations, abilities, and needs, biological, social and emotional (Zulueta, 2008). 

The successful teaching-learning process lies greatly between the teachers and the learners. The most 

commonly used approaches and strategies in teaching mathematics are activity approach, investigative approach, 

discovery method, using patterns and problem solving techniques. Each one has its own strong and weak points. 

Hence, mathematics is an abstract concept that is difficult for elementary-age children to understand, so the use of 



          International Journal of Science and Management Studies (IJSMS)               E-ISSN: 2581-5946 

         Volume: 02 Issue: 02                            March to April 2019                         www.ijsmsjournal.org 

 
 

© 2019, IJSMS                                                                                                                                                                    Page 157 

manipulatives is necessary. As concrete objects used to teach abstract concepts, manipulatives appeal to a young 

child's desire to touch and move things.  Physically manipulating a three-dimensional object is a more effective 

learning strategy than showing a child a picture of the same object. Allowing children to experiment with 

manipulatives will help them build a strong math foundation on which to build (Strauch, 2011)  

With the above contentions, teachers need to  use varied instructional methods or strategies, and learning 

materials to help carry out the objectives together with the pupils‟ desire to learn and eagerness to grasp new 

knowledge.  Strategies and instructional materials must go together in order to achieve a genuine learning. In the 

absence of one, the researcher believed that true actualization of the objectives cannot be fully achieved. However 

before a teacher will employ appropriate strategy and instructional tools to be used in her teaching, there is a need to 

know the cone of experience (Figure 1) which suggests that learning undergoes stages from concrete to abstract.  

Moreover, this explains the interrelationships of the various types of audio-visual materials as well as their 

individual positions in the learning process. 

 

 

 

     Verbal Symbols 

          Visual Symbol 

     Recordings-Radio 

      Motion Pictures 

           Television 

            Exhibit 

          Field Trips 

           Demonstrations 

      Dramatized Experience 

   Contrived Experience 

            Direct, Purposeful Experience 

Figure 1. The Cone of Experience 

 

The base of the cone which is the direct, purposeful experience represents direct reality itself as one 

experiences at first hand. It is the rich, full-bodied experience that is the bedrock of all education. This experience 

commonly refers to as something one can get the hands on. It is the kind of instructional materials that will be 

manipulated by the pupils in order to build and form new concept. It guarantees high percentage of learning hence 

they experience it personally (Lucido, 1997). 

On the basis of finding out the effectiveness of the instruction, evaluations were done to find out how 

successful were the teacher‟s effort in contributing to the realization of the fundamental objectives of education 

(Zulueta, 2008).  In the school year 2011-2012, the District Post Test was conducted.  It was purposely done to 

evaluate how far children learned and mastered the skills in their corresponding grade and subjects.  During such 

test, the average Mean Percentage Score ( MPS ) in Mathematics for grade IV pupils in the District of Merida is 

66.90 and the average MPS for the periodical test is 61.85.   Based on the DepEd standard,  these results are below 

the mastery level which is 75-100. The result is a concrete indication that children performed below the mastery 

level in mathematics. It showed that the children didn‟t master the basic facts in mathematics, one of the core 

subjects in the elementary curriculum. 

Mastering the basic facts in mathematics is the prerequisite in learning the more complicated skills. Series 

of seminars and training programs were conducted to enhance the teachers‟ competencies in order to become more 

effective, however, the researcher strongly believed that in our present time where advanced technology sometimes 

eats up the time of the pupils, the ultimate solution to enhance and improve the academic performance in 

mathematics is finding the appropriate instructional tool to be used to master the basic facts. 

 With the advent of advanced technology in our society today, the researcher also strongly believed that 

teachers can make a difference in uplifting the mathematical aspect of the pupil. With various issues and problems 

that mathematics education has been facing recently, some cannot be solved right away because it needs revisions of 

curriculum and bigger budget in order to solve it.  However, regarding the low mathematics performance which is 

manifested in the District Post Test result for the school year 2011-2012, the teacher who is the one responsible for 



          International Journal of Science and Management Studies (IJSMS)               E-ISSN: 2581-5946 

         Volume: 02 Issue: 02                            March to April 2019                         www.ijsmsjournal.org 

 
 

© 2019, IJSMS                                                                                                                                                                    Page 158 

the pupils‟ learnings must do an immediate solution to combat the said problem and  can surely make a difference 

for her pupils‟ benefits without waiting from the higher up‟s to plan for the solution.   

Therefore, to take the action, the researcher has identified one instructional material that is pupil-centered, 

the Logico-Piccolo.  It is a mind practicing and learning system for children developed by child experts in Germany, 

designed to facilitate the special requirements of the children‟s various intellectual development stages. Logico-

piccolo advocates a new way of flexible learning, aiming to inspire children‟s interest in studying, and stimulate 

their brain power (Parents‟ Guide Grolier,2008). 

Logico is a sequential readiness program that helps children get a jump start on the critical skills necessary 

for school success. It provides lots of practice for those who need additional reinforcement, offering more challenges 

to those who are ready to advance. Logico is so much fun that children won‟t even realize they are developing skills 

in visual discrimination, pattern awareness, sorting and classifying, sequencing, number sense, and letter 

recognition. It allows individual learning and promotes self evaluation and assessment; it concentrates on developing 

cognitive abilities and motor skills and is user - friendly and appealing (Grolier, 2008). 

With the collaborative efforts between parents and teachers, they can help the children foster their 

intellectual development and explore the full potential of their brain functions by providing suitable learning 

environment, varied instructional materials and genuine moral support according to the characteristics of each 

developmental phase (Grolier, 2008). 

 Therefore, it was an ardent desire of the researcher to apply the concept of logico- piccolo in teaching 

mathematics IV to find out whether it is truly an effective teaching tool that will help children strengthen their 

mathematical abilities, in observation, communication, logical judging, develop better learning skills and good 

learning habits. Hence, this study was conducted. 

 

Theoretical/Conceptual Framework  

 

 This study is anchored on Constructivism Theory and on some concepts based on the Action-Process - 

Object Schema ( APOS ), a Constructivist Theory of learning. It also derived from Jean Piaget‟s cognitive 

constructivism, Lev S. Vygotsky‟s social constructivism and Jerome Bruners‟ theory which is the combination of 

Piaget and Vygotsky‟s theory. 

 Constructivism, according to GiambattistaVico‟ is a philosophy of learning which states that humans can 

only clearly understand what they have themselves constructed. Von Glasersfeld describes constructivism as a 

learning theory stating that people build (construct) new knowledge upon the previous knowledge. It is a learning 

process which allows a student to experience an environment first-hand, giving the student reliable and trust-worthy 

knowledge (Classroom Compass, 1995). 

Action, Process, Object and Schema ( APOS ) is a constructivist‟s learning theory which begins with the 

hypothesis that mathematic knowledge consists in an individual‟s tendency to deal with perceived mathematical 

problem situation by constructing mental actions, processes, and objects and organizing them in schemas to make 

sense of the situations and solve the problems.  

An action is a transformation of objects perceived by the individual as essentially external and as requiring, 

either explicitly or from memory, step-by-step instructions on how to perform the operation. When an action is 

repeated and the individual reflects upon it, he/she can make an internal mental construction called a process which 

the individual can think of as performing the same kind of action, but no longer with the need of external stimuli.  

An individual can think of performing a process without actually doing it, and therefore can think about reversing it 

and composting it with other processes.  

On the other hand, an object is constructed from a process when the individual becomes aware of the 

process as a totality and realizes that  transformations can act on it. Finally, a schema for a certain mathematical 

concept is an individual‟s collection of actions, process, objects, and other schemas which are linked by some 

general principles to form a framework in the individual‟s mind that may be brought to bear upon a problem 

situation involving that concept. APOS theory was developed for advanced mathematical thinking, and is also a 

useful tool in studying pupils‟ understanding of more basic mathematical concepts (Dubinsky et. al, 1997). 

Jean Piaget‟s cognitive constructivism is based on his view of the psychological development of children. 

In short summation of his educational thoughts, Piaget called for teachers to understand the steps in the development 

of the child‟s mind where the fundamental basis of learning is discovery. He emphasized that in order to reach an 
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understanding of basic phenomena, children must undergo stages of cognitive development. He added that 

understanding of relationships and ideas is built up step by step through active involvement (Classroom Compass, 

1995) and so, before a child can undertake certain task they must be psychologically mature enough to do so. 

 Lev S. Vygotsky‟s theory is also important to constructivism. His theory gives focus on social 

constructivism.  It emphasized the role of social interaction in the teaching and learning process. Anyone, may it be 

a teacher, an adult or peers can contribute to the learning of someone. Reasonably, they can provide scaffolding 

whenever a child undergo certain task that are too difficult to fulfill by its own (Classroom Compass, 1995). 

 On the other hand, Jerome Bruner‟s theory is a combination of Piaget and Vygotsky. He gives more 

importance of the two theories and due credit to the interrelationship of cognitive and social development in the 

teaching and learning process. According to Bruner, the child‟s cognitive structures mature with age which enable 

the child to think and organize material in increasing complex ways.  However, he also recognized the limited 

capacity of the child‟s mind in doing certain task.  As a result, it is essential that teacher‟s input must not overload 

the child‟s mind instead it will assist  the increasing ability of the latter.  Like Piaget and Vygotsky,  Bruner believes 

the child has to learn by him in making sense of his own environment. He strongly agrees that whatever one 

experiences with the world is the product of his own mind, whatever one perceives and thinks is constructed through 

his mind as a product of symbolic process (Cognitive and Development). 

The above-cited theories were the underlying theories behind the present study that connotes and supports 

to the effect of logico-piccolo in the mathematics performance and retention level of pupils. The use of logico-

piccolo in developing mathematical concepts is an affirmation that the cognitive development of Piaget is very 

necessary before a child can actually grasp the skills. That mental aspect is very essential in acquiring new 

knowledge and cannot deviate the fact that proper pacing of child‟s cognitive development depends upon 

individual‟s growth. The realization that knowledge to be taught should be within the context of the child‟s 

capabilities and appropriate stages.  If a child is mentally ready then it‟s the time that he/she can totally be capable 

of acquiring the knowledge. However, if for some instances that a child is incapable of doing so, then the teacher 

can assist the child in overcoming the certain task. This is where Vygotsky‟s theory comes in.  

In playing the logico-piccolo since it is an individualized instruction at the same time manipulative 

strategy, the pupil can actually encounter difficulties that might hinder him/her to proceed to the next level. Bruner‟s 

theory supported much about the idea of  using this type of strategy in teaching math and emphasized that the two, 

namely the cognitive and social aspects are present and necessary in the teaching and learning process. The theories 

are very helpful and a prerequisite in developing the APOS theory.  

Cognitive and social aspects are very necessary before an action can be inputted. In employing the logico-

piccolo in teaching math, the teacher discussed the concept; action comes in wherein the pupil will internalize the 

step-by-step instructions on how to perform the operations. From then on, the pupils will slowly internalize and 

continuously transfer this process in her/his mind performing the same kind of action on his/her own.  

Right after that process, the logico-piccolo serves as the object in constructing the process which the child 

acquired. Through the object manipulated by the pupil in processing the action, the pupil is slowly forming a 

schema, a mathematical concept in his mind. A strong internalization of mathematical concept is constructed 

because the child is actually doing it on his own with some help if in case certain crisis are meet along the way of 

fulfilling the concept. Learning is strong and retention of knowledge is high because the knowledge is constructed 

and experienced at first hand thereby giving a reliable and trustworthy knowledge (Dubinsky et. al, 1997 ).  

The constructivist theory will greatly contribute to the success of teaching and learning process. This theory 

provided importance in the realization of the study  made by the researcher. Hopefully this new strategy will benefit  

the educational system especially in math education. 

 On the strength of the aforementioned theoretical considerations, it is then assumed that if pupils will be 

exposed to a child-centered approach like the use of logico-piccolo in the teaching of mathematics, their 

achievement would be bolstered. 

The schematic diagram in Figure 2 shows that the variables of the study are the strategies, sex, performance 

and the retention level. The strategy serves as the independent variable while the performance and retention level in 

mathematics are the dependent variables. The pupils‟ sex  served as the intervening variable because it could 

possibly influence the effect of the independent variable on the dependent variables.  In this study, only one group of 

subject is exposed to the two teaching strategies, the effect of which is measured in two instances. The experimental 

strategy used logico- piccolo while the control used the traditional method. 
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Figure 2.  Schematic Diagram of the Conceptual Framework 

Statement of the Problem 

 This study aims to determine the effects of logico-piccolo on the mathematics performance and retention 

level of grade IV pupils of Calunangan Elementary School, Calunangan, Merida, Leyte. 

Specifically, this study sought  answers to the following questions: 

1. What is the mathematics performance of grade IV pupils when exposed to 

1.1  logico-piccolo? 

1.2  traditional ? 

2. What is the retention level of grade IV pupils when exposed to the two 

strategies? 

3.Is there a significant difference in the performance and retention level of the  

pupils exposed to the two strategies ? 

4. Is there a significant difference in the performance of male and female pupils 

when exposed to the two strategies? 

 

Research Hypotheses 

1. The performance and retention level of grade IV pupils differs significantly when exposed to the two 

strategies. 

2. The performance and retention level of male and female pupils differ significantly when exposed to the 

two strategies. 

 

Significance of the Study 

 The findings of this study are important for the following reasons: 

For the Pupils.  It is significant to them since they are the subjects and beneficiaries of the teachers‟ effort 

to improve the teaching- learning process in the classroom.  If proven to be a better strategy, then with the use of 

logico- piccolo, pupils can work independently. They can correct  their own mistake since they are not allowed to 

proceed to the next card unless they are correct. Through this individualized instruction they will find answering 

very enjoyable and fun and can really say there is fun in mathematics and that it  is an easy subject. 

For the Teachers.  This will help teachers to become pupil-centered and be more sensitive to the learner‟s 

needs and abilities and to the various factors involved in learning. This will also reduce the task of the teacher in 

presenting concepts or repeating the lesson for the pupils who do not understand the discussion. This will give the 

teachers ample time to know the pupils‟ behavior better by observing them from time to time. Less supervision will 

be given to the pupils since they work independently in every activity. Logico-piccolo is a shift from flash cards, 
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charts and window cards.  If the traditional method will be proven to be as effective as the  logico-piccolo treatment 

then there is no more waste of time and money in constructing the improvised gadget. 

For Administrators/Supervisors. This study will provide them with a basis for recommending to the 

teachers the appropriate strategy to use in the classroom. This will also give them an idea on how to utilize resources 

because in the absence of teacher, the improvised piccolo will serve as a replacement or if the traditional method is 

just as good as the experimental, then the teacher capability in teaching or the facilities might be the focus of 

resource improvement. 

For the Researchers: They can use the study as a reference for a follow-up research study in their own 

school for the benefit of the pupils. 

 

MATERIALS AND METHODS 

This study used the quasi-experimental research which made use of the equivalent time-samples design.  This design 

is useful when there is reason to suspect that the experimental intervention produces results that are transient or 

reversible in character. There was only one participant group (or even just one participant, in N of 1 studies).  On 

one occasion the experimental treatment is applied. On another occasion an alternate treatment, or no treatment, is 

applied (www.fammed.ouhsc.edu/tutor/eqts.htm). This can be seen as a form of the time-series experiment with the 

repeated introduction of the experimental variable (de Jesus, 1984). This is used when only a single group is 

available for study. It is better than the time series design because it controls historical bias. The research venue was 

in Calunangan Elementary School, Calunangan, Merida, Leyte under Merida District, Merida Leyte.  The school has 

7 teachers and 1 principal. It has seven  classrooms, 1 library and an H.E building. It offers a preschool and a 

complete elementary course. The room where the study was conducted was concrete, spacious and fully-painted, 

well-ventilated, had a toilet inside the room, it is well-ventilated and had water and electricity supply. 

Research Respondents 

 The main subjects of this study were the 20 grade IV pupils comprising  13 males and 7 females which 

constitute one class taking mathematics. 

Research Instruments 

 The researcher used a self-made examination or test based on the lesson guides for Mathematics IV. 

 The topics tested were part of Unit 1: which includes Addition, Subtraction, Multiplication and Division of 

the Basic Education Curriculum (BEC). 

  For content validity of the chapter test, the researcher distributed the test questions to some experienced teachers in 

the district handling Mathematics 4 and to other Math major teachers. Teachers are requested to examine the test 

item and asked to choose 5-item test from the 10-item test that are most appropriate of the objectives and are suited 

for the grade. Majority of the teachers choose  the test questions as stipulated in the research instrument. Some test 

items were discarded because it did not jibe with the objectives and were  not suited for the grade. 

To test for the reliability of the research instrument, the self - made test/test-based questions on the lesson guides 

were pilot-tested using the grade V pupils in the same school as respondents since they have passed the subject 

already. The result showed a coefficient of 0.79 which implies that the test is reliable.      
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Interpretation of data for the Mathematics performance and retention level were as follows 

Performance Level     Retention Level 

4.21  - 5.00  Outstanding   Excellent 

3.41  - 4.20  Very Satisfactory  Very Satisfactory 

2.61  - 3.40  Satisfactory   Satisfactory 

1.81  - 2.60  Unsatisfactory   Poor 

1.0  - 1.80  Very Unsatisfactory  No Retention 

Data Gathering Procedure 

 During the first week of the conduct of the study, the researcher used the traditional for the additon. 

Researcher followed strictly the parts of the lesson plan with its corresponding time allotment for both  the 

traditional and the logico-piccolo. 

            Part III. A. Preparatory Activities 

   1. Drill  ( 3 min.) 

  2. Review  ( 3 min.) 

   3. Motivation ( 2 min.) 

 

 B.  Developmental Activities 

                   1. Presentation  ( 5 min.) 

                              2. Analysis and Abstraction.( 5 min.) 

                              3. Fixing Skills ( 25 min.) 

                              4. Generalization ( 2 min.) 

                         C.  Application ( 5 min.) 

                  IV. Evaluation ( 5 min.) 

                  V.  Assignment ( 5min.) 

 In the traditional , the teacher  discussed the concept and  used only the chalk and board in teaching 

throughout the end of the lesson. All exercises were written on the board and pupils used paper and pencil in 

answering the practice exercises while in the experimental treatment the teacher explained and discussed the concept 

and the pupil used the logico-piccolo for fixing skills or practice exercises. Logico-piccolo learning tools were made 
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up of an answer board with a series of learning cards. The researcher constructed her own learning cards that were 

congruent to the skills found in the Basic Curriculum Education Handbook. Questions and instructions were shown 

at the beginning of each activity card. On the left side of the card were ten questions; each of them marked a spot 

with a different color which was corresponding to the color button in the same color. The answers to the questions 

were shown on the right side of the card. Using the piccolo, the pupil slipped a card into the board from above and 

tried to answer the question by choosing the answer on the right side of the card. The corresponding color button on 

the board was moved up to the groove next to each chosen answer. When a pupil finished answering the questions, 

he/she turned back the card and slipped it back into the board. If the color sequence of the buttons on the board 

corresponded to the color sequence of the cards, it meant that the pupil got all the answers correct; if not, then he/she 

had to redo the incorrect ones. After getting all the correct answers, he/she moved to the next level up to the last 

level of the learning cards which was level 16.After the researcher discussed all the objectives in each operation, a 

chapter test was given to measure the mathematics performance of the pupils. 

The chapter test for the four mathematical operations were composed of written and oral test   both for the 

traditional and logico-piccolo. For the written test, test questions were provided for the pupils to answer for 5 

minutes per objective for every fundamental operation while in the oral test specifically in using the mental solution, 

the pupils were provided with tag boards for their answers. The teacher flashed the questions and the pupils were 

given 1 minute to answer each item. After that, the pupils read their answer and the teacher tallied their scores. The 

scores in the chapter test were used for analysis of data in the mathematics performance. After 15 days in 

administering the mathematics performance in every operation, a parallel test was given and the scores were used 

for the analysis in  the retention level of pupils in mathematics. 

Statistical Tools to be Used 

To determine the performance and retention level of the grade IV pupils when exposed to logico-piccolo and 

traditional , the arithmetic means of the data will be used.To determine the significant difference in the performance 

of the grade IV pupils when exposed to the two teaching strategies, the non-parametric Friedman rank test will be 

used since assumptions for the parametric analysis of variance (ANOVA) cannot be met because the subjects will be 

tested in a number of different conditions which will make the data dependent from each other (Ferguson and 

Takane, 1989). 

RESULTS AND DISCUSSION 

Mathematics Performance 

Table 1. Mathematics Performance of the Grade-IV Pupils 

Strategy Sex Mean SD Interpretation 

 Male Female    

Logico-Piccolo 4.43 4.94 4.68 1.06 Outstanding 

Traditional 3.46 4.91 4.18 1.46 Very Satisfactory  

In table 1, the performance of the traditional and logico-piccolo is shown and interpreted as follows: 
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 The logico-piccolo obtained an average mean of 4.68 with a standard deviation of 1.06, which is interpreted 

as outstanding while the traditional obtained an average mean of 4.18 with a standard deviation of 1.46. This rating 

falls under the descriptive level of “very satisfactory” performance. This result was attributed to the use of the 

instructional material  used in teaching the lessons which is an individualized instruction characterized by the 

principle of  learning by doing which is a shift from manila papers, flashcards and window cards. The instructional 

material cultivated children‟s interest to learn and to explore independently which they enjoyed success through 

their own efforts, developing their abilities of independent thinking, problem solving and creative thinking. Pupils 

gained knowledge and mastered the skills through games which encouraged them to answer even up to the highest 

level. The children were learning the right answers through their own efforts because this instructional material 

provided self-assessment. However, if they got an incorrect answer they were not frustrated instead they kept on 

trying until they got the right answer thus children learn their knowledge through continuous trying and exploring. 

This makes logico-piccolo unique because it provided lots of practice for those who need additional reinforcement 

and offers more challenges to those who are ready to advance. Therefore, one can conclude that there is fun in 

learning mathematics. 

In relation to the performance of male and female pupils, the result showed that female performed better than males 

in both strategies.  The reasons behind the outstanding performance of females are: females exerted much effort in 

answering the exercises; listened attentively to the discussion of the teacher and very cooperative in performing their 

task in order to learn. Females are also known to be more behaved than female therefore they have the opportunity 

to learn more. However, categorically both male and female performed excellently when using the logico-piccolo. 

Though males performed less in traditional but in the experimental treatment male excelled just like the females.  It 

was concluded that logico-piccolo made a difference in achieving outstanding performance regardless of sex. It also 

implied that male preferred the logico-piccolo because they have something to manipulate compared to the chalk 

and talk strategy which was purely listening.  Logico-piccolo is a game which children love doing naturally  and 

through playing children enjoyed  learning and mastering the basic concepts of mathematics  which are very 

important and are   pre-requisites in acquiring complicated skills in mathematics.  

Retention Level in Mathematics  

As presented in table 2, male and female obtained a mean of 4.48 with a standard deviation of 1.23 for the logico-

piccolo while they got an average mean of 4.42 for the traditional and a standard deviation of 1.26. Both methods 

got an excellent retention level. 

 

Table 2. Retention Level of Grade IV Pupils in Mathematics 

Strategy Sex Mean SD Interpretation 

 Male Female    

Logico-piccolo 4.23 4.73 4.48 1.23 Excellent 

Traditional 4.12 4.71 4.42 1.26 Excellent 

The result showed that the retention level of pupils in both strategies is “excellent”. Therefore, it can be concluded 

that both are excellent strategiesin ensuring high retention level of pupils in mathematics. Teachers may either use 

the two strategies, logico-piccolo or traditional  respectively.The result contributed to the greatest interest of the 

pupils to learn the lessons and the desire to retain the knowledge. 
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On the other hand, when it comes to sex, male attained an average mean of 4.18 in the two strategies: 4.12 for the 

traditional and 4.23 in the logico-piccolo. Both belong to an excellent level. With regards to female, the average 

mean is 4.72 for both the traditional  and the logico-piccolo: 4.71 for the first strategy and 4.73 to the latter. Both 

results belong to an excellent level. 

In view of the result, it shows that male and female both performed an excellent retention level in the two 

strategies.Though computation wise, there is a difference in favor of thefemale however, these differences cannot 

support the idea that female performed better than malein terms of retention level in mathematics. The result is a 

manifestation that both male and female possessed great desire to learn and retain the lesson whether a traditional or 

logico-piccolo was used. 

The Difference in the Mathematics Performance and Retention Level  

The difference in the average mean ratings of the two strategies was statistically tested at 0.05 level of significance. 

This is shown in Table 3.  

It was found out that in terms of mathematics  performance of both the logico-piccolo and the traditional , the 

computed Fr value is 16.20 greater than the computed critical value of 3.84. The result showed that there is a 

significant difference in relation to performance among the strategies used. 

Table 3. The Significance of the Difference in the Performance and Retention Level in Mathematics between 

the two Strategies 

Strategy Fr Computed Value Critical Value 

Logico-piccolo and traditional Performance Retention  

 16.20* 0.45 3.84 

*Significant at 0.05 level  (X2 , df=1) 

Taking into consideration the data gathered and presented in Table 3, the result indicates that the first null 

hypothesis is rejected. Hence, it is appropriate to “accept” the first hypothesis of the study, which states that “the 

performance level of grade IV pupils differs significantly when exposed to the two teaching strategies. 

The result was attributed to the instructional materials used in the study which is a logico-piccolo, an individualized 

instruction. It is supported also by the concept stated by some researchers in the book of Corpuz and Salandanan as 

cited by Ochavillo that the most effective approaches resulting in 75% performance are learning by doing. In 

addition to the result, Hmelo-Silver, Duncan, &Chinn(2007) cited several studies supporting the success of the 

constructivist problem-based and inquiry method and showed significant difference over control groups. On the 

other hand, the result disagrees with the statement of Kishner et al (2006) that learning by doing is useful for 

knowledgeable learners and is not useful for novices , considering that the respondents of the study is neophyte in 

terms of the instructional materials being used. 

Moreover, Raymond and Leinenbach (2000) research study also supported the result that the use of manipulative 

approach to mathematics is the best method in teaching the subject. 
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For the retention level, table 3 shows an Fr computed value of 0.45 less than the computed critical value of 3.84. 

This means that the null hypothesis is accepted and therefore rejects the first hypothesis in the study which states 

that, “retention level differs significantly when exposed to the two teaching methods”. The result contradicts to what 

Corpuz and Salandanan quoted about 90% retention rates on learning by doing approaches. Therefore, the result 

implies that the two teaching methods used significantly do not differ significantly in terms of retention level and 

that teachers may choose any of the two. 

 To summarize the Table 3, logico-piccolo therefore is a better strategy than traditional   in terms of performance 

level while in the retention level between the two strategies, there is no significant difference between them. 

Therefore, grade IV math teachers are encouraged to use the logico-piccolo in teaching mathematics in order to get 

an outstanding performance. 

The Difference in Mathematics Performance and Retention Level between Male and Female 

 Table 4 shows the significant difference inmathematics performance level and retention level between male 

and female. For the performance level, logico-piccolo obtained acomputed U value of 18 while in the traditionalit 

has 13.5 U-value computation. 

Table 4.The Significance of the Difference in Performance and Retention LevelBetween Male and Female Pupils 

Strategy Performance Retention 

Male and Female Logico-piccolo Traditional Logico-piccolo Traditional 

 U = 18* U = 13.5* U = 24.5 U = 25 

 *Significant at 0.05 level ( c.v. 24,67 ) 

 Based on the result, it shows that there is a significant difference in performance between male and female 

pupils. This leads the researcher to accept the second hypothesis of the study which states that “the performance 

level of male and female -pupils differs significantly when exposed to two teaching strategies”, and reject the null 

hypothesis. In reference to table 1, it was clearly seen that females performed better than males both in logico-

piccolo and traditional. The result is supported by the study of Santos,et al., (2006) which made a conclusion that 

females perform better than males.In contradiction, the study of Cherney92005), and Harpen et. al., found the males 

to be better than females in Mathematics. In the retention level it has computed U of 24.5 for the logico-piccolo 

while in the traditional it has a computation of 25 U value.  The result showed that there is no significant difference 

in retention level between male and female pupils when exposed to the two teaching strategies  thus null hypothesis 

number 2 is accepted which means retention level of male and female exposed to both logico-piccolo and traditional 

is the same. Taking into account the results in this study, it can be said that the new instructional material used 

which is the logico-piccolo can produce outstanding performance in mathematics. This attributed to the fact that 

aside from its being attractive and colorful, the logico-piccolo is individually manipulablethus, pupils develop 

critical thinking skills and work at their own pace. 
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