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Imperative to economic development is quality edocatiVith the belief that science and technology
is a twin vehicle towards the attainment of a coustgconomic development, science education has always
been the object of reform.

The Philippines in its quest to alleviate the gyaiit life of its people, has done much effort to i
Science instruction and learning in the country. Fresidential Commission on Education Reform Report
(April 2000) that focused on Philippine agenda fdueational reform identified science and mathemaiicsne
of the major areas of concern.

Since the center of every learning activity is #tadent, this paper looks at him in one of the
components of science education, that is, Earth 8ejespecifically at the secondary level which is iticad
point of entry into tertiary level of education. rchermore, the existence of different Science culaic
implemented in the Philippines, namely; Basic Educa@orriculum (BEC) and enriched curricula in Science
High Schools, provides the opportunity for assessingfaignt differences on the students’ performances.

Generally, this paper tries to correlate the s@enariculum to the cognitive level in Earth Scieraf
secondary school students in the Philippines and ianJ&pecifically, its aim is to help determine theritige
level in Earth Science of secondary school studentiseinfwo countries. It also seeks to compare the types o
secondary schools based on the implemented ScienceutariVith the desire to strengthen the correlatibn
the two variables, the same study is conducted amorfglipimo students’ counterparts in Japan.

[.INTRODUCTION

The significant role which science education playsh@ progress and development of a nation is
stressed out in the Philippine Constitution Article XPéction 3 entitled: Education, Science and Teagyl
which states that: “All educational institutions shall encourage critical and creative thinking; broaden
scientific and technological knowledge and promateational efficiency.”

The science program for basic education (elemeraadysecondary levels) in the country primarily
aims to develop science literate citizens who arepped with a working knowledge about his environment;
science skills for creativity and critical thinkingesrable attitudes in life and an understanding & th
relationship of science to everyday life.

Attainment of this objective calls for some reformseducation. This, though at large, is not an easy
task. Some developed countries like Japan identitiedet areas of high commonality with regard to the
problems that it had faced at the time when a mod#unational system was introduced, namely: (1) problems
inherent in the relationship linking the communitgmily and children; (2) problems related to education
infrastructure such as the inadequacy of school imgjldr educational equipment; and (3) problems in it
the content and quality of education (JICA, 2004).

The Presidential Commission on Education Reform Ref@ptil 2000) that focused on Philippine
agenda for educational reform identified scienceraathematics as one of the major areas of concern.

Furthermore, based on the assessment made by the DapanfiScience and Technology (DOST) on
its past Science and Technology (S & T) plans spetifi the Science and Technology Master Plan (STMP),
10-year (1991-2000) plan formulated as compreheraidelong-term planning in S & T, one of the problems
that plague the Philippines is poor S & T education.

Learning from the history of other countries lik@pan and based on the assessments done, change in
the curriculum has been introduced to attain thiengmy aim or objective of Science Education in the
Philippines. This reform emphasizes the followingugits: integration of science and health in the efeang
level; and integration of science and technologythie high school level; focus on science process skills;
integration of values education and use of commueipurces for instruction.



This restructuring led to the existence of differenience curricula, namely, the Basic Education
Curriculum (BEC) and the enriched curricula of Sceiligh Schools. This is a good point to consider hdret
there is an effect on students’ performance in ortk@tomponents of Science that is, Earth Science.

I[I. RESEARCH QUESTIONS

Based on the pressing problem to improve the quafittifasth Science education at the secondary
school level in the Philippines, this paper triesrisveer the following central question:

1. Isthere a correlation between science curriculumcagaitive level in Earth Science of students in the
Philippines and Japan?

More specifically, the questions that we have askird in this study are:

1. Is there a significant difference in the cognitivedkin Earth Science of Filipino students attending
different types of secondary schools, in which vaseénce curricula are implemented?

2. What are the strengths and weaknesses of the diffS@ehce curricula implemented in various
secondary schools in the Philippines?

3. Is there a significant difference between Filipinal alapanese secondary school students in terms of
their cognitive level in Earth Science?

1. BACKGROUND OF THE STUDY

1. Educational System
A. Japan

The Japanese Constitution sets forth the basic nagdoaational policy, as follows: “All people shall
have the right to receive an equal education cooratipg to their ability, as provided by law. Theopke shall
be obligated to have all boys and girls under thebtgetion receive ordinary education as providedofotaw.
Such compulsory education shall be free.” (Articlg¢ 26

The public Japanese educational system is centrallgrgest by the Ministry of Education, Science,
Sports and Culture (Monbukagakusho or Monbusho). Tis¢esy was established in 1871, and has since
undergone several reforms and changes. The orgamizittbe present school system is divided into fivadas
divisions defined by age and grade.

The hierarchy of governance flows from the natigorahe minister to the members of Monbusho, into
prefectural boards (overseeing upper secondary anbemhigducation), municipal boards (overseeing
kindergarten, elementary and lower secondary) amallyi individual schools. Prefectural board membees ar
responsible for the hiring and payment of all tessh Teacher salaries are substantial, even higher than
pharmacists or engineers (Kristof, 1997, p. 44). Mpaicboard members are accountable to the prefectural
board members for various reports on progress andcolum. Principals are hired by their respective beaod
administer individual schools.

Shown in table 1 is the structural organizationthef present system of school education in Japan and
the normal age for admission or promotion to eacHeyd the educational system.

Kindergarten admits children aged 3, 4 or 5 andigeothem with one-to-three-year courses.

Children must attend 9 years of compulsory educdtmm age 6 to age 15. Attendance is mandatory
for elementary and lower secondary school (or theetadivision of secondary education school) and inctee
of special education, for the elementary and loweorsgary departments. In principle, to enter any school
beyond the compulsory school level, one is requingubss an entrance examination.

In terms of content of teaching provided, upper sdaoy schools may also be classified into two
categories: general and specialized courses. Getmuades provide general education suited to thesnetd
both those who wish to advance to higher educathtiaose who intend to gain employment but haveseho
no specific vocational area. About 74 percent bt students in upper secondary schools were edriile
these courses in 1997.

Specialized courses are mainly to provide vocation@ther specialized education for those students
who have chosen a particular area as their futueecaThese courses are further classified into: dgriey
industry, commerce, fishery, home economics, nursingnse-mathematics, physical education, music, art,
English language and other courses.

In addition to these courses, a comprehensive couasaniroduced in 1994, where both general and
specialized education are comprehensively condumtguioviding a variety of elective subjects. The distive
feature of this course is that students can indepelgdsiect subjects from among a variety of classes covering
general and specialized subjects in order to adegusétisfy their diverse interests, abilities and apég)d
future career plans, etc.



Special education schools (schools for the deaf, $eHoothe blind, schools for the other disabled)
provide physically or mentally disabled children withorough and meticulous education, taking into
consideration the type and degree of each childahdity. The educational programme are at a legeivalent
to standard kindergartens, elementary schools, logeamslary schools and upper secondary schools and aim at
equipping the children with the knowledge and skilecessary to overcome the difficulties caused by their
disabilities.

Universities require the completion of upper seleoy schooling or its equivalent for admission, and
offer four-year courses (six-year courses for mediaeatistry and veterinary medicine) leading to ahledmr’s
degree.

A university may set up a graduate school offeringaaded study in a variety of fields leading to
masters and doctorate degrees. More than half of rtiversities have set up graduate schools. The standard
duration of a master course is two years and that afctorhte course is five years (four years for medicine,
dentistry and veterinary medicine). Some doctomirses are divided into two stages: the first stagevof t
years can be treated equal to a master course; arsg¢bad stage of three years can be treated as aaloctor
course. (Ministry of Education, Science, Sports @atture — Japan, 2000).

The Japanese school year begins on Agtilafid ends on March 3lof the following year with
summer vacation in August.

Kindergartens, elementary, lower secondary schoalsuaper secondary schools adopt a three-term
school year; from April to July, September to Decembad January to March. Most universities employ the
semester system.

Table 1. Current Japanese School System

LEVEL DURATION | AVERAGE Table2. Educational System in the Philippines
ENTRANCE LEVEL DURATION [ AVERAGE
AGE ENTRANCE]
Pre-school (optional) 3 3 AGE
Elementary 6 6 Pre-school (optional) 3 3
Secondary Lower 3 12 Elementary 6 6
(Junior) Secondary 4 12
Upper 3 15 Tertiary C 4 16
(Senior) M 2 Above 20
University| Bachelor 4 18 D | 3ormore | Above22
Masters 2 22 Legend: C= Collegiate; M = Masters; D = Doctorate
Doctoral 3 24
B. Philippines

lllustrated in table 2 is the 6-4-4 structure of eational ladder in the Philippines, that is, six ngeaf
elementary or primary education (some private schoedgiire seven years), four years of high school or
secondary education, and another four years of higthecation for a degree program (except for somesesur
like Engineering, Law and Medical Sciences whidjuiee five or more years of schooling).

The 1987 Philippine Constitution mandates the establent of a system of free public education in
the elementary and high school levels. The entry agelémentary education is 6 years effective Schoak Ye
1995-96; for secondary education, it is 12-15 years] for higher education, it is 16-19 years. Pre-scho
education is optional. Some private schools offeesgrears of primary education.

In line with this, education in the Philippines iedrand compulsory for children ages 6 through 12
while secondary education is free but not compulsarades 13 to 16.

Secondary education in the Philippines is a stagkeef formal education following the elementary
level below college level corresponding to four {#ars of high school. It can be also attained through
alternative learning system such as the home studyarogr

There are two types of secondary schools accordingrticular offerings: the general high school and
the vocational high school. General high schoolsrdfie four-year general academic secondary curmculu
while vocational high schools offer the same secondargiculum with additional vocational courses. Scien
high schools offer an enriched Science, MathematidsEamglish curriculum in addition to the requirentent
the secondary education curriculum.

Higher education is divided into collegiate, mastard doctorate levels in various programme or
disciplines. Foreign students are allowed to pursuleenigducation in some 150 colleges and universitidsein
Philippines.

The responsibility of administering, supervising amdjulating basic education (elementary and
secondary education) is vested in the Department o€&bn (DepEd) while that of higher education ishwi
the Commission on Higher Education (CHED). The pestendary technical-vocational education is under the



Technical Education and Skills Development Authof£SDA) which is also in charge of skills orientation,
training and development of out-e€hool youth and unemployed community adults.

Schools open in June and close in April. There wgoavteek Christmas break before classes resume in
January. The Philippines uses a bilingual medium stfuiction. Certain subjects are taught in English thed
rest in the national language which is Filipino.

2. Secondary Science Curriculum in the Philippines

Alongside with the creation of the different typek secondary school in the Philippines, is the
existence of different curricula.

General public high schools (GPHS) implement thed®&diucation Curriculum (BEC) since 2002; the
Philippine Science High School (PSHS) follows its ognriculum, and so does the Regional Science High
School (RSHS).

A. TheBasic Education Curriculum (BEC)

The 2002 BEC is a restructuring of the 1983 Elementadycation Curriculum and the 1989
Secondary Education Curriculum which aims at raisivggquality of the Filipino learners and graduatedevh
empowering them for lifelong learning, which regsithe attainment of functional literacy.

Under the BEC, there are five (5) learning areas; & which are the “tool” subjects namely: Filipino
English, Science and Technology, Mathematics; ariftta one, which is a cluster of subject areas, ezhll
Makabayan This experiential area constitutes a “Laboratoryifs”.

The science subjects are different in each year,leeehprising Integrated Science for the First Year;
Biology for the Second year; Chemistry for the Thirdar and for the Fourth year, the choice between
Advanced Chemistry (track A) and Physics (track B).

B. The Philippine Science High School (PSHS) Curriculum

The PSHS System is an attached agency of the DematrothScience and Technology (DOST).

Created to develop a “pool of feeders” in Scieand Technology professions, the PSHS has a core
curriculum which aims to develop the scholar in aficgpline. Students experience a common first yeah ait
demanding Mathematics and English curriculum, and sx@oto Earth Science and Technology Preparation.
Then students go through a process that allows théofidar either a science stream or a technology stream.

Besides a number of core courses that are taken bBtuekents of both streams, each stream offers a
choice of elective courses from the second througtiHfoears.

The core curriculum of the First Year is packedhvsitience and mathematics courses, allowing the
student to maximize the realization of his poteniigllectual skills. This is balanced by a rich humasiti
course which fosters full growth of each individyarsonality, as a responsible member of the natiardhl a
global society.

In their Second Year, students proceed to eitfeeBttience or the Technology stream.

Admission to the PSHS is through the PSHS National CttiveeExaminations. Carefully selected
among the upper 10% of the country’s elementary dcktuments, applicants take the two-step screening
process namely, Scholastic Aptitude Test (SAT) cangisbf tests in Verbal, Abstract Reasoning and
Mathematics, and the Science and Math Aptitude TRIAT) consisting of tests in Science and Mathematics.
Then their examination scores are ranked from higioelstwest. In the second year, transfer students may be
admitted to fill in vacated slots after passing aneditation test.

C. Regional Science High School (RSHS) Curriculum

In line with the provisions of Article XIV SectiorQlof the 1986 Philippine Constitution, that, Scienc
and Technology should be given priority in educatisran important tool in shaping the country’s develent
and progress, and in consonance with R.A. 8496 (AntédEstablish the Philippine Science High School
System and Providing Funds Thereof), the Regiona&rgei High School (RSHS) was created.

Like the PSHS, curriculum of the RSHS has enhanceh&e, Mathematics and English subjects.

To meet the demand, selection of the RSHS studeatsasigid. Admission to the RSHS consists of
three (3) phases, namely: Mental Ability Test, Preficly Test in Science, Mathematics, English and Ribipi
and finally, an interview after passing the secondpha

Furthermore, a student may qualify for the entran@anéxation if he belongs to the upper 10% of the
graduating class and have at least a grade of 86ience, Mathematics and English and 83 in all athbjects
during the second grading period.

3. Earth and Environmental Science Education
A. Japan

Earth Science (ES) is treated as a unit along whiraciences in the compulsory education starting
from grade 3.

Science in elementary school and lower secondaryos@m@ompasses Physics, Chemistry, Biology
and Earth Science. There is no subdivision betwesmmas in the elementary school. It is only “science”.



Science is divided into two parts in the lower seespdchool; the first includes Physics and Chemistrifewh
the second consists of Biology and Earth Science.

Topics in ES at the lower secondary level areddigti as follows: ¥ grade — Geology; "8grade —
Meteorology and @ grade — Astronomy.

It is taken as a separate subject in the senior higiosalong with Biology, Chemistry and Physics.

Science is a yearly 70-95 hours subject at elemestrgol level, 85-105 hours at lower secondary
school level.

Earth science, on the other hand, is taught 23 teoyesr each for'7and &' grade and 18 hours a year
for 9" grade.

B. Philippines

For many years, the call for study of the Earth &mehas drawn the attention of the curriculum
planners. Subsequently, the mandates of the 2002 Basication Curriculum that is attainment of qualit
education especially in Science Education was muilest. Through their concerted efforts, the EartreGog
was clearly realized as a vital subject. This is takeas part of the Science lessons from grades 3 to 6.

Reached by the wave of dynamism, the Earth Scienueatidn has been modified recently. The
inclusion of the Environmental Education that plagsrdegral part in man’s awareness of his environmesit ha
been integrated into the subject.

The Earth and Environmental Science as a subjectciondary school, particularly of the first year,
deals with the study of the Earth, its origin, feasuamd the components of its environment. Environmental
Science is integral to the study of the Earth asdtui§es on the environment, resources, problems and issues,
addressed in an interdisciplinary manner.

The inclusion of Earth and Environmental Sciencthinsecondary education curriculum is the answer
of the Department of Education to the pressing prolda@ continuous human activities altering the surfsfce
the planet that results to diverse environmental ctange

Earth Science is a separate subject in the sciencesiigbol curriculum but incorporated in the
Integrated Science subject of the first year in gangublic high schools. This indicates the varyingniber of
class hours a year spent for studying ES in diffesehbols. To cite, PSHS is 120 hours; QCSHS is 200shour
while it is about 60 hours in GPHS.

The course is divided into three major topics: thelgdhe Stars and the Galaxy and the Environment.
Each major topic is composed of subtopics which prebeninterconnectedness between and among concepts
related to economic, social and moral issues.

IV.DATA MANAGEMENT AND ANALYSIS
The Questionnaire
With the desire to find the

Table 3. Classification of Questions by Cognitiverbain .
answers to our research questions, we

Item Cognitive Item Cognitive Item Cognitive . .
Number | Domain | Number | Domain | Number Domain used a qu.estlonnawe (Amp_qnsah'baa’
1 US| T1 0sI >1 T A sp| 2004) to find out the cognitive level
2 USl 12 US| >2 UT. R s ©of high school students in Earth
3 e T3 T A SP >3 OCr Science. The test consisted of 30-item
2 0sI 2 Ta 4 SE multiple choice questions that covered
5 UCl 15 US| 25 O the three main areas of Earth Science
6 USI 16 US| >6 Usl namely: Geology, Astronomy and
7 UCl 17 USl 27 USI* Meteorology. _
8 UCl 18 UsSl 28 ucCr Since some of the questions
9 T, A, SP 19 usSI 29 UcK were taken from the TIMSS item pool
10 USlI 20 UClI 30 uT, rRP, sPk (TIMSS, 2003), classification based
Legend: on the cognitive domain was made as
* = TIMSS questions indicated in table 3.

USI = Understanding Simple Information

UCI = Understanding Complex Information

UT, RP, SP = Using Tools, Routine Procedwed Science Processes
T, A, SP = Theorizing, Analyzing and SolviRgoblems

The Participants

In the Philippines, the participants for the studyevstudents from three secondary schools in the
National Capital Region (NCR) namely: Ramon Magsay§aibao) High School (RMCHS, a General Public
High School-GPHS), Quezon City Science High Sch@CSHS, a Regional Science High School) and
Philippine Science High School (PSHS). These schaffts ¢h terms of the Science curricula they impleme
RMCHS is a general public high school hence the BEihplemented; QCSHS and PSHS on the other hand,



follow the enriched Science curriculum with sligi#irying degree. Eighty (80) participants were chosen
randomly from among the second year high school stadereach school, since Earth Science was taught in
their first year level, adding up to a total of J#rticipants.

As a counterpart, the same study was also conductépam, where the test was administered to 191
8" graders in Junior High School (JJHS) in the Chibaky®oarea) and Kumamoto (semi-rural Southern
Kyushu) prefectures

All participants in this study were of ages 13-bans.

Data Analysis

Participants’ responses were encoded and then analgrmagh the Statistical Package for Social
Sciences (SPSS) data file. In SPSS, the percentgbty of the students’ response for each question was
determined.

To find out if there is a significant differencetiveen the two variables, the data were further aealy
using the chi-test. Data collected were cross tabbéidd if there is a significant difference in therformance
of students from different schools.

Rationale of the M ethodology

The Science curriculum has always been the obje&fofm in education. It is constantly improved to
meet the needs of the times. However, the starting fmr change is always a vital step for curricululanmers
and educators. Thus, the result of this study can ket ase reference as it gives a concrete current toagni
level of Filipino and Japanese students in the studsaah Science.

Furthermore, the current disasters that devastatedh dsia and even affected some countries in East
Africa, revealed a low level of awareness to natcadédmities among the populations. Knowledge abotutrab
phenomena is not only for the sake of learning kad abksential for survival. The Philippines and Japabatte
located in seismically-active zones of the world. Ashsutie need for measuring the extent of people’s
environmental and geographical awareness is a must.

V. RESULTS AND DISCUSSIONS

——PSHS ---®-- QCSHS ---a--- GPHS —e&— JJHS

Fig.1 Filipino and Japanese Stude
Frequency of Correct Responses (%0)

Analysis of data revealed the following results as shioviigure 1.

From the given figure, we can see that Filipino etud from all types of secondary schools performed
well in item numbers 2 (atmosphere), 4 (fossils), @ifse and sunset direction), 15 (satellite), 16 (astroy),
18 (earthquake), 19 (planets), 23 (erosion), 25Uimeace of Earth’'s seasons), 26 (tectonics), 27 (maod )28



(atmosphere). The average frequencies of correctmespan these items were from 75 to 100%. Most of these
items were included in the content of the EartleSoé subject as seen in table 4.

For other items in the Earth Science test, theufsagies of correct responses were either very low or
well-dispersed in the graph based on the same figlicecite, Filipino students showed very low performanc
for items 10 (fossils), 20 (length of daytime and tiighe), 22 (measuring air temperature), 29 (soil peptnd
30 (interpreting diagram) despite the fact that thegécs were taught at different year levels. Theraye
frequencies of correct responses were 55% and belovong these, even students from science high schools
gave incorrect responses in questions 10 and 22.

Comparing the Filipino and Japanese students, the &lutfents did better than their Filipino
counterparts in some items such as 1, 9, 10, 11 anth28e questions were on erosion, calculation of itgloc
of stars, fossils, minerals in rocks and measuring aipéeature. These concepts were learned at differemt ye
levels in both countries. However, Filipinos did bethan the Japanese students in most items, to enerferat
6, 8, 15, 17, 18, 19, 23, 25, 26, 27 and 29. Arlangiion for this is that most of these topics wereaowered
in the curriculum for 8 graders in Japan as seen in table 4 below. Basecedextbooks used in schools in
Japan, rock samples were discussed (items 3 and 17piitedIway only. Similarly, some topics in astronomy
(items 15 and 19) were not tackled at all withirsthrade level. However, for the other items that Hzeen
discussed, this clearly indicates that students didremtember them. It is notable that Japanese students
perform poorly in questions related to orientatiod mind-directions (items 6, 8 and 21).

In the case of the Filipino students, however, ihteresting to note that most of the topics were taken
up in elementary and high school except for questmmselocity of stars and use of geological terms in
describing the color of rock mineral.

Table 4. Comparison of Earth Science Curriculum Gemt

Item No. JIHS Philippine Iltem No. JIHS Philippine
(8th Grade) Schools (8th Grade) Schools
(2nd year HS (2nd year HS)
1 L(7™ L (E) 16 UL (HS) L (E)
2 L(E&7™ L (HS) 17 UL (HS) L (E)
3 L (7™ L (E) 18 UL L (HS)
4 L (6™ L (HS) 19 uL (9™ L (E)
5 UL (HS) L (HS) 20 UL (9™ L (HS)
6 L (4™ L (E) 21 uL (9™ L (HS)
7 L (7"-Cchem) |[L (HS) 22 L (4™ L (E)
8 L (5™ L (HS) 23 UL L (E)
9 uL (9™ UL 24 uL L (HS)
10 L (7™M UL 25 uL (9™ L (E)
11 L (7™M uL 26 L (7™M L (HS)
12 L (7™ L (HS) 27 uL L (E)
13 L (5™ - Math) [L (HS) 28 uL UL (4" yr HS)
14 uL (8™ L (HS) 29 uL (9™ L (E)
15 uL (9™ L (E) 30 UL (HS-Social JUL
Studies)

Legend: L = Learned; UL = Unlearned; E = ElementalyS = High School

As reflected in fig. 2, among the Philippine schoatgan frequency of correct responses by students
from QCSHS and PSHS are both high (64-65%), whi¢ ¢iithe GPHS is the lowest (about 60 %).

From the same figure, we can also say that Filipigh bthool students performed slightly better than
their Japanese counterparts (JJHS) (nearly 56%) iBdhé Science test.

To further analyze the results of the study, a citi-teas done by cross tabulation of the different
schools in Philippines and in Japan.

The cross tabulation between GPHS and SHS usingtlire test (Continuity correction), for 2 x 2
table with one (1) as a degree of freedom, showattttere is a significant difference in the perceataf
correct responses in 10 items. Among these items, shxa{® a very high level of significance, that is1%4,
while the rest are significant at 5%. In most itethe, GPHS has lower frequency of correct responses in
percent. This strongly proves then that in the Ppifips, students from Science High School perform bette
than those of General Public High School.

However, it is important to note that there were¢h(3) items where students from GPHS significantly
did better than those of SHS. This suggests that ttogsestwere not well-explained hence, a need for
clarification in the class.



Average Frequend 601
of Correct 58+
Responses (%) 5g!

54
52
50+
PSHS QCSHS GPHS JIHS
Schools

Fg. 2 Philippines and Japan Secondary Schools'ages Frequencie
of Correct Responses in Earth Science Test

Table 6. Crosstab of Items Between Japan
and Philippine Public School

Table 5. Cross tabulation of Itam Items With Country With Lower
for Philippine Schools Significant Frequency
Items witt | School with Lowe Differences
Significan Percentage ' 1* P
Difference: Frequency 3* J
1 GPHS 6* J
7* GPHS 8* J
10 GPHS 9* P
12* GPHS 10* P
13* GPHS 11* P
16 SHS 12% 3]
17* GPHS 15* J
18* SHS 18* J
22* SHS 19* 3
24 GPHS 21* 3
Legend: 23% J
* = 1% significance level 24* p
unmarked = 5% significance level o5% 3
GPHS = General Public High School 6" 3
SHS = Science High School -
P = Philippines 27 J
J = Japan 29" J
30 P

Table 7 summarized the cross tabulation of the stadesponses in two countries using Chi-square
test (Continuity Correction) for a 2 x 2 table withas a degree of freedom. This gave us an idea ab®ut t
significant differences on the performance of the 18meHigh Schools in the Philippines i.e. QCSHS aBH®,
and JJHS. As reflected, there were 23 items in whiehptrcentages of correct responses have significant
differences at 1% level except for item number f@)rat 5%. Again in most items, students from SHS & th
Philippines did better than their Japanese countstpampossible explanation for this is that the Eartleisce
curriculum of the two countries differs, as mentionmethie previous discussions.

However, in the recently released TIMSS 2003 res@t graders in Japan ranked,5along with
Estonia, in Science while Philippiné §raders ranked 42among the 46 participating countries. This trend had
also been observed in the questions lifted from théSB test item pool.

The discrepancies between the results of the preseptatadhat of TIMSS could have been possibly
due to differences in the content domains of TIMS® the questionnaire used in this study, as only abeit 1
and 9% of the TIMSS items were related to Earth Bndironmental Sciences, respectively; compared to the
pure and comprehensive Earth Science test usedsisttily. Another reason for the differences in tesuby
be the homogeneity of Japanese participants in thS$| in contrast to the Philippines, where TIMSS



encompasses a large population from both city and eenooél areas, while the present study has been so far
only made on a small population within the capitebar

Table 7. Crosstab of Items Between Japan Juniohtsghool and
Science High Schools in the Philippines

Iltem Numbers| Country With |item Numbers Wit Country With
With Significant] Lower Frequency Significant Lower Frequency
Differences Differences
1* P 17* J
3* J 18* J
4 J 19* J
6* J 21* J
7* J 22* P
8* J 23* J
9* P 25* J
10* P 26* J
11* P 27* J
12* J 28* J
13* J 29* J
15* J

V1. CONCLUSION

Based on the above results and discussions, we mayudentiat there is a correlation between
science curriculum and cognitive level in Earth Sceéenf secondary school students in the Philippines and
Japan. Hence, in the Philippines, students from seibigh schools performed better than students fromrgkene
public high schools. Filipino students in secondarystd) as a whole, did slightly better than their Jasa
counterparts in Earth Science. Their slightly aboverage cognitive level is primarily due to sevewitors,
among which are content and time allotment. In Eglippines, Earth Science was allotted more time;
consequently, more topics are dealt with as comparé@dgan.

The comparison between the students of the two deardf our study shows the value of the enriched
Earth Science curriculum in the Philippines in terrhsantent. However, as suggested by the TIMSS sult
our study should be broadened to a larger and muegsé population in order to meet the needs of &urth
development of scientific skills and improvement otteéag methods to a larger area of the archipelago.
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APPENDIX: QUESTIONNAIRE ON KNOWLEDGE IN EARTH SCIENCE
1. What is the name given to the function of a rivet ttheposits transporting sand and gravels at the river

mouth?
A. Transportation B. Erosion C. Sedimentation D. \exg

2. What do you call the state that air cannot cargaly more water vapor at a given temperature?
A. Saturation B. Vaporization C. Sublimation. @ystallization

3.  Which one of the following is a sedimentary rock?
A. Gabbro B. Granite C. Limestone D. Dike

4. In strata, we can find evidence of the pastifiduding remains and traces. What do you call this?
A. Fossil B. Ruins C. Volcanic ash D. Alsimound

5. What do you call the breeze that is caused &yeimperature difference when the sea surface is wainare
the adjacent land at nighttime?
A. Sea breeze B. Land breeze C. Night bre&eSolar wind
6. From which direction does the sunrise and set?
A. West to East B. Eastto West C. North to South  D. South to North
7. An important, soluble product of the weathefidimestone is

A. Clay B. Calcium bicarbonate . Gypsum D. Quartz
8. Which direction can you find the crescent ingkiening?
A. East B. South C. West D. North
9. How many degrees per hour is the velocity of theistappearance?
A. 15 degrees B. 25 degrees C. 30 degrees 45M@egrees
10. What name is given to the fossil, which gives esfthmation age of the strata?
A. Index rock B. Facies fossil C. Mega fossi). Strata fossil
11. Which one is a common mafic mineral in granite?
A. Quartz B. Feldspar C. Olivine D. Bietit

12. Once an earthquake occurs, the shocks propaghét.dd&/ you call the first relatively small shocks?
A. P-wave B. S-wave C. L-wave D. B-wave
13. If the Earth turns E%every hour, what time will it be in Japan, whiclL85° east when it is 4 am in Ghana
which is on latitude T
A. 1:.00 am B. 2:00 pm C. 1:00 pm [D02am

14. What do you call a measure of atmospheric maistbe temperature to which air must be cooled for
saturation to occur?

A. Boiling point B. Freezing point C. Dew point D eling point
15. What do you call an object orbiting a planet?
A. Star B. Satellite C. Meteorite D. Ggm
16. The study of the universe and the behavior aladionship existing between the heavenly bodieallsa
A. Astronomy B. Astrology C. Geology Boroscope
17. Which of the following is an example of a metapiic rock?
A. Shale B. Basalt C. Gypsum DteSla

18. The scale used in measuring the magnitude ofrémeake is called___
A. Mercalli scale B. Richter scale C. Morgan Scale. Rizhard scale

19. Which planet has the most extensive ring structure?

A. Jupiter B. Neptune C. Saturn D. Uranus
20. During which period of the year are the daygésrihan the nights in the northern hemisphere?
A. From March 21 to September 23 C. From Decer2b¢o June 21

B. From September 23 to March 21  D. From June 20 torbDieee21
21. The earth rotates on its axis once a day. Whhaeisotation direction?

A. From North to South B. From South to North  F@m East to West D. From West to East
22. Where can we measure the air temperature cgr?ectl

A. In the shade without wind. C. In the sun withwind.
B. In the shade with wind. D. In the sun with wind.
23. Rain and running water can wash away soil. Frdwcwarea is soil most likely to be washed away?
A. A sloping area with bushes C. Aflat area that is barren
B. A flat area with grasses D. A sloping area thatisen
24. What is predicted to be a result of global wag®in
A. Rising Ocean level. C. Larger volcanic eruptions.

B. More severe earthquakes. D. Thinning ozone layer.



25. Which of the following is an important factoréxplaining why seasons occur on Earth?
A. Earth rotates on its axis. C. Earth’s axis is tilted
B. The sun rotates on its axis. D. The Sun’s axis is tilted.
26. Which BEST describes the movement of the platesrtakes up the Earth’s surface over millions of years?
A. They moved for millions of years but have now stopped. C. They have been continually moving.
B. They stayed the same for millions of years but aremowing. D. They have never moved.
27. The moon produces no light, and yet it shinesgiitniWhy is this so?
A. The Moon reflects the light from the Sun. C. The Moon is covered with a thin layer of ice.
B. The Moon rotates at a very high speed. D. The Moon has many craters.
28. Why do mountain climbers use oxygen equipmetiteatop of the world’s highest mountain?
A. There is less oxygen in the air at great height§. There is a hole in the ozone layer.
B. There is little nitrogen in the air at greaighgs.  D. There is no air at the top of vergthmountains.
29. Which layer in the diagram contains the mosanigmaterials?
e A. Layer A B. Layer B C. Layer C D. Layer D

30. On the diagram, hills and valley are shown by m&émcontour lines.
Each  contour line indicates that all points on the have the same

In which direction does the river flow?
A. Northeast B. Southeast C. Northwest
D. Southwest




