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Environmental Issues in
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School Students
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Case studies of six second year
public high school students were con-
ducted te determine the significant
impravement in the students’ thinking
skills after analysiy and discussion of
local environmental issues, describe
the thinking processes that the siu-
dents employed before and after elass
discussion on the tapics, and identify
the teaching strategies most useful in
analvzing environmental issues, A
pretesi-postiest insiriment with three
io four apen-ended questions on four
local environmental issues was
administered 1o the students, with
nierviews to verify their analysis.
fmtervention strategies weed in class
discussions were issue analysis,
lecture discussion, small group
discussion, concept mapping. film
showing, role playing, and a combina-
tion of film showing and small group
discrssion. Results reveal that critical
thinking abilities indeed improved
when the students analyzed local
ervirgemental issuwes, They used
different eritical thinking skills, along
Freedman's model of eritical thinking
strategies. Improvement was mofed in
the posttest as more concepts, ideay
and reasons were observed in the
students ' analysis. The most useful
teaching sirategies was role playing.
This was followed by a combination
af film showing and small group
disenssion



The chjectives of Environmental
Education are 5et towards acquiring
knowledge, attitudes, skills and values
about, and for, the environment
(Asian Development Bank 1999;
Braus 1995). The Department of
Education (DepEd, then Department
of Education, Culture and Sports or
DECS) and the Department of Envi-
ronment and Natural Resources—
Environment Management Bureau
(DENR-EMB) have identified specific
values and skills concerning the
environment that should be
developed amang Filiping learners in
the secondary level, These include
logical comprahension, emotional
attachment, responsibility, moral
reasaning and various thinking skills
such as intuitive thinking, analytical
thinking, hypathesis testing, problem
solving, and critical thinking. In other
words, recent trends in science
education focus on higher order
thinking skills.

But even before the release of the
Erwironmental Education Guide pre-
pared by DEMR-EME and DECS in
1899, learners were already being
taught the skifls of observing, describ-
ing, distinguishing, classifying, infer-
"I“'gr E.:'Fll:alr'm."gr EI-Ia'l.!f'iirl'gr m':ﬂﬂﬂ.-
designing, and assessing. However,
no studies have been made an how
these thinking skills are developed,
demonstrated and observed in an
Environmental Science class, although
studies have been recorded for other
subject areas, Hence, the researcher
aimed to find out If critical thinking
skills can indeed be developed
amang high schoaol students using
local environmental issues,

Critical Thinking

Presseisen (1987) identifies the
higher order thinking skifls as problem
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solving, decision making, and critical
and creative thinking. She reports
that students use problem solving to
resolve a known difficulty by gather-
ing and putting together facts about
the difficulty, decision-making in
choosing the best response given
several options, and critical thinking in
analyzing arguments and generating
insights Into particular meanings and
interpretation resulting in logical
reasoning patterns.

A number of authors believe that
critical thinking has something to do
with reasoning. For one, Siegel (in
Hernandez 1991) says that a critical
thinker is one who is appropriatety
moved by reasons, He has a propen-
sity or disposition o believe and act in
accordance with reason and has the
ability to assess the force of reason,
Schrag (in Hernandez 1991) believes
that mast creative intellectual work
occurs in logic which is almast
synonymows with critical thinking.
Morris, et al, (1989) further say that
critical thinking is reasonable thinking
that is focused on deciding what to
believe in and what to do.

Lauren Resnick {in Hernandez
1991) describes critical thinking as
non-algorithmic and comphex since it
involves nuance judgment, application
of multiple criteria, and uncertainty. It
also requires. self-regulation of the
thinking process and imposing
meaning (finding structure in
apparent disorder). Edward de Bono
Ein: Hemandez 1991) distinguishes

n vertical and lateral thinking,
adding that lateral thinking has many
attributes which are associated with
critical thinking.

Moore (1992) suggests that an
Enviranmental Science class should
teach students to synthesize informa-
tion and think critically, This invalves
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nat merely imparting a set of “facts™
students must be encouraged to ask
and answer questions such as "Why
do 1 believe this? and "What is the
evidence for this?" Likewise, they
must be encouraged to make correc-
tions by answering "How does this
relate to other facts and principles?”
Critical thinking should be stressad
not anly inside the classroom  but
alzo outside of it because lack of
critical thinking has important conse-
guences that extend far beyand the
classroom. Moore wams that unless
teachers show the students that criti-
cal thinking is valuable outside the
science classroom, a large part of the
population will continue to confuse
science and pseudo-sclence, Marris
{1989) fully agrees with Moore and
emphasizes the importance of critical
thinking In success and survival:
“There is no basis for assuming that
critical thinking instruction in school
subjects will automatically transfer to
everyday life, so critical thinking must
sometimes be evaluated in everyday-
life contexts, "

Strategies to Develop Critical Thinking

A variety of strategies can be
utilized to and imprave criti-
cal thinking skills in students. One
commaon strategy is issue analysis.

An environmental issue can be
analyzed and investigated by selecting
the issue, clarifying the nature of the
sue, researching and analyzing the
various viewpoints, evaluating alter-
native viewpoints and their implica-
tions, and investigating possible solu-
tions to the problem (Asian Develop-
ment Bank 1999), Allen (1987)
assigned the students to read six or
seven shart science news articles,
contemplate on one or two hypotheti-
cal claims pased by the instructor,

and a week later, take a short quiz
made up of questions selected from
the list. His study revealed that
sCience news artiches helped and
improved the students’ ability to
fompose a concise, logically persua-
sive line of reasoning on why a claim
should be either canditionally
accepted or not accepted,

Anather strateqy is the use of
small group discussions which Allen
also tried in Physics, His study
showed that small discussion
classes fadilitate a detailed verbali-
zation of the thought process during
problem solving with special attention
to pursuing the conseguences af in-
correct theories and models. Another
study in Biology (Allen 1987) showed
that class/lecture discussion is effec-
tive in analyzing specific problems
because Biology focuses an basic
concepts and processes of scientific
investigation. Allen concluded that
student activities such as writing,
critiquing and revising arguments
and using many reasoning patterns
ENCO students to think criticafly.
Frequent feedback from teachers
allow students to quickly recognize
and correct thelr mistakes,

Concept mapping has also been
considered as a widely used and
acknowledged teaching method in
Biology, Geamarphology, Chemistry,
and Physics and research and
development (Hoz 1997; Primo 1996;
Domin 1996). This teaching technique
has been found useful in revealing
cognitive structure, displaying the
complexity of relationship, organizing
knowledge, enhancing both instruc-
tion and learning, providing an
amusement Instrument for student’s
misconception, and serving diagnostic
purposes. Concept maps of different
students may vary, but they all serve
to express the students’ creative and
critical thinking.



Another effective technigue is role
playing which Cherif (1995) describes
as one that provides an opportunity
for “acting out” conflicts, collecting
information about social issues, leam-
ing to take on the roles of others, and
improving students’ social skills. Asian
Development Bank (1997 defines
role playing as an-the-spot “acting
out” of a situation, problem or Inci-
dent which s used o focus a group
discussion around some concrate
axparences. Joyce and Weil {in
Cherif 1995) emphasize that role
playing plays an indispensable part in
human development and offers a
unique opportunity for resalving
interpersonal and social ditemmas,

Omstein (1990) belisves that film
i5 the most influential and seductive
educational medium for transmitting
ideas and persuading an audience to
& paint of view. Because of the vivid,
often larger-than-iife images it
presents, the motion plcture has a
dramatic impact on its audience.

Studies also show that the types
of examination or test greatly influ-
ence the higher order thinking skills of
students (Allen 1987; Crow 19893;
Moore 1992; Gigliotti 1994), Crow
(1989) opines that testing and teach-
ing should go hand in hand and that if
a student ks given tests for only recall
of content, all the teaching of critical
thinking is wasted, Thus, to enhance
the critical thinking abilities of stu-
dents, open-ended questioning about
an issue should be asked during a
test, Some of the skills that are asso-
ciated with open-ended questions are
analysis, comparisan, description,
evaluation, fiction writing, and prob-
kem solving. The three critical thinking
skills imvabved in issue analysis may be
developed by certain types of writing
{Freedman 1994): (1) analysis
(commentaries, book reviews,
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sequences of events, data analyses,
and explanations af how something
works); (2] evaluation {what ifs,
taking a stand, and making decisions
on an issue) and (3) problem solving
{cause and effect analyses, hypothe-
ses, letters on local issues, editorials,

and speeches, proposals and
interpretation of data,

A Model in Analyzing Students’
Lise of Critical Thinking

Environmental issue anabysis is
effective in developing critical thinking
because students are encouraged to
accept or reject statements based on
evidence on matters about the envi-
ronment, But a problem may exist on
how to analyze responses to open-
ended questions. Fresdman suggests
a medel based on 15 critical thinking
processes that are associated with
understanding issues from analysis,
evaluation, and problem solving,

Analysis entails perceiving
several points of view, weighing
evidence, making logical conclusions,
identifying relationships and patterns,
identifying main ideas, and identify-
ing errors or detecting mistakes in
logic.

Evaluation stars with making
value judgments based on facts and
figures, not only on opinions and
conjectures, It also involves organiz-
ing information by comparing, classi-
fying, ordering, representing related
facts to be taken as a unified whole,
and making a decision or stand on an
Isswe.  Issues andfor technical terms
are clarified through further explana-
tion, elaboration and examples.
Criteria are set for judging the value
or logic of ideas. Then the truth of
the idea is formally confirmed or
verified from the results of the
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experiment or casually checked
when something does not make
Sense,

Problem salving calls for recogni-
tion of a problem from a variety of
sources, synthesizing information,
clarifying issues and terms, and mak-
Ing generalizations or deriving general
primciples,

Objectives and Method

This study undertook case
studies of six second year students in
a public national high school in
Laguna Province that offers the sub-
Ject Ecology to two second year pilot
sections following the EMB-DECS
Emnvironmental Science curriculurm,
The study specifically sought to find
out the significant improvement in the
students’ thinking skills after analysis
and discussion of local envirenmental
issues, describe the thinking
processes that the students employed
before and after class discussion on
the topics, and identify the teaching
strategies mast useful in analyzing
enviranmental issues,

Initial Data Gathering

Initial data gathering consisted
of identification of four local enviran-
mental issues, securing permission
from the school, coordinating with
the subject teacher and case stu-
dents, and conducting classroom
observations,

Four focal environmenta! issues
were identified based on personal
interviews with key officials from
DEMR-CENRO (Community Environ-
mental and Natural Resources Officer)
and the municipal office of the town:
(1) burning as a means of solid waste

disposal, {2) illegal cceupancy in the
Mt. Makiling Forest Reserve (MFR),
(3) Laguna de Bay pollution by live-
stock production, and (4) of
the Makiling-Banahaw (Mak-ban)
Geothermal Plant/Philippine Geother-
mal Plant {PGI). The issues jibed with
the current lesson of the class to
which the six case students belonged.
The topic  was “Intervention in the
Environment” and was taught based
on the teacher's outline of Ecology
{Enviranmental Sclence).

The six case students were
selected from amaong the S4-member
class in the first section (A-1) by
stratified random sampling to get
twio students each from the high,
middle and low average groups.

The pretest-posttest question-
naire was prepared by the researcher
and content-validated by environment
experts. It consisted of reading para-
graphs about local environmental
issues and answering in writing one
question for each issue in elther
English or Filipino. Paralled questians
in Filipino were prepared for those
who needed further elaboration, The
students’ verbatim responses wera
recarded and analyzed,

Gathering of information and
probing through face-to-face encoun-
ter with the case students was a
flexible exploratory tool. To test the
validity of the students’ responses to
the open-ended guestions, one-on-
one interviews or verbal answering of
questions were conducted after the
pretest and pasttest on each local
issue,

Main Phase of the Study

The main phase of the study
involved the administration of the
foliowing: pretest and interview for



the six case students, intervention/
class discussion for the whole dass
where the six case students belonged,
and posttest for the case students
only. Mare information were
gathered from the journals of the
researcher and the case students.

After the pretest and one-on-one
interview, the researcher conducted
intervention for a manth with the
whole class, The local environmental
issises (LEIS) were analyzed in class
discussions using seven teaching
strategies.

The researcher discussed each
of the four LEIS by employing two of
the seven teaching strategies per
sezsion. These strategies were
selected based on the list of teaching/
learning strategies adapted from the
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Environmental Education Guide {Asian

Bank, 1999). The use
of two strateqgies per session was
suggested by the experts to inject
variety in the classroom and to keep
the students fram boredom.

The issue on burning was
discussed in the context of global
warming through group concept
mapping and ssue analysis, The
discussion used newspaper clippings
about global warming and the
students were asked to answer the
guide guestions. After the group
presentation, the researcher
discussed important points about
global warming using a guide on
issue analysis from Ramsey, et al.
{1989) based on the following seven
components:

PROBLEM: A condition in which the stahis of someona or something is al risk

155LE! A problem or its solution about which differing befiefs and vales &xs!
PLAYERS:  The individuals or organizalions with roles on ha [ssug

POSITIONS:  The positions of the playess concerming the Bsue

BELIEFS: Those ideas concerning tha issue, whelher true or false held by The players
VALUES: Those guides that tand 1o refiect the relative impartanca of baliefs in a given siuation
SOLUTIONS:  The various stralegies avaitabla to resolve the sue

The context of watershed man-
agement was considered in the dis-
cussion of the issue on lllegal ooou-
pancy in MFR. Mewspaper clippings
about Mt, Makiling were given to each
of the groups into which the 54-
student class was divided. The
group discussions started after the
students answered the general guide
guestions and the researcher’s
lecture discussion. A film sh ’
"Saving Pasig River” (courtesy
DENR-EMB), was fallowed by small
group discussions.

The issue on Laguna de Bay
pollution from livestock production
wias discussed through film showing
and small group discussion. Guide
questions on the relation of Pasig
River to Laguna de Bay were given o
each group for discussion,

The effects of a geothermal plant
were discussed through role playing.
Questions about a geathermal plant
were given as an assignment, after
which a role was assigned to each
student for presentation at the next
meseting. A short kecture discussion
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followed in which the researcher
analyzed the issue. Although the
intervention was intended far the
whale class, anly the six case stu-
dents were asked to take the pretest.
After the intervention, the same set af
questions was administered to these
students during their free time,

At the end of each class or day,
the researcher made entries in a jour-
nal which reported and reflected on
infarmation relevant to the evaluation
of case students’ critical thinking.
This journal also documented the
researcher's own thoughts and the
suggestions made to the students
during interviews. Any response of
the students that seemed unusual,
incorréct or significant was noted and
checked against other remarks or
observations, Each case student was
provided a journal to likewise record
his/her reflections, feelings, reactions
and ideas on what transpired during
the interview, class discussion and/or
during the course of the study.

Analysis of Student Responses

The data from the pretest-
posttest, interview schedule, and the
researcher’'s and students’ journals

were analyzed and interpreted. The
students’ responses to the open-
ended questions before and after the
inkervention were compared to find
out the effectiveness of the interven-
tion as weill as to determine the
students’ critical thinking skills. A
student’s response in the posttest is
considered “with improvement” if the
score increased, indicating an
increase in number or depth of con-
cepts, ideas and reasons. Meanwhile,
a student’s response is deemed "no
improvement” or shows regression in
the posttest if the score decreased,
indicating a decrease in the number
or depth of concepts, ideas and rea-
sons. To evaluate the pretest and
posttest, a modified version af Freed-
man's Rubric Model was used to rate
the answers to open-ended questions.

The rubric model assesses twa
important components of the
students’ knowledge, namely, the
content knowledge/knowledge of the
issue and the critical thinking
processes which the student used in
Expressing ona's stand on the issue.
To grade content on a five-paint
scale, the researcher developed her
own rubric model (Table 1). The
model includes the criteria to be

Table 1. Sample Rubric Model for Evaluation of Content and Critical Thinking

Level of por-
farmance Criteria
5 e Enumerabes 3 bad effects of buming: explains comectly the reasans why burning
POTIS. | should not be practiced (based on the 3 bad effects)
; Enumerates 2 bad effects of buming, explains cormectly the reasons why burning
APUNS | chould not ba practiced (based on the 2 bad efiects)
Yt Enumerates 1 bad effect of buming; explains comectly the reason why burning should
pow net b practiced (based on the one bad eflact)
5 o Enumerates 1 bad eflect of burning; partially explains the reascn wiy burning should
POTIS | not b practicad (based on the one bad aftect)
) Enumarales 1 bad eflect of buming; NO explanation of the reasan why bumi
Tpoint | should not be practiced e St
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cansiderad, the description of answers (based on the table of assumed answers
prepared by the researcher), and the corresponding points given to each type
of answer, Content was analyzed based on the facts, concepts, illustrations,
examples, reasons and evidences presented by the student. Only content was

graded; no point was given to critical thinking

because only the

number of identified thinking processes employed by the students was
retorded, Based on Freedman's model, critical thinking processes identified

were tallied for each student.

Table 2 shows a sample model of analyzing student responses to identify
the critical thinking processes employed before and after the intervention.

Table . Sample Modal for Identifying the Critical Thinking Processes

Sample Pretest Basis Postiest Thinking Basis jas chasrved in
Question Thinkirg | (as observed in the Strafogies ke student’s
sfudent's FREQOASES)
ESpOREES)
Do you pracice | Pesoening | Geving ditienent 1. Miaking walug 1. Valng bad offects o
buming & home | sennesal OpNIoNG E:;g'lmls i
a5 one way of poinits ol 2, Urganizing #. Based on informatn
dm:mng Wi FilImaion piven ss from bum-
garbage ! o 3. Clarityirg Bssuis ing Lo naor-bieming
why NOTT Siate 4 Sefling siandards | 3. Ghing exaTies
YOUr Fesons. 4. Miaking princples
based on distuson

For reliability, the evaluation of
three enviranmental educators werg
considered, The scores they gave
were taken to obtain the average
score of each student per questicn
about each local environmental issue.

The researcher made in-depth
analyses of student responses before
and after the intervention in order to
identify the critical thinking processes
used by the students. All questions
on each LEI were first classified into
analysis, evaluation and problem solv-
ing. The specific critical thinking
processes involved in the reason
given by the students were then kden-
tified. The overall weighted averages
of each student in the pretest and
posttest were also considered. To
determine any improvement in oriti-
cal thinking skills, the number of criti-
cal thinking processes employed by
the students before and after the
intervention was compared.

The students were asked to rank
the seven teaching strategies used in
class. They were likewise asked to
suggest other LEIs which should be
included in the Environmental Science
curriculum aside from those discussed

in the study,
Discussion of Results

Students® Knowledge of LEfs

Table 3 shows that the postiest

scores are generally higher than the
t scores. OF the 72 score analy-

ses of 12 questions on four kocal envi-
ronmental issues, b1 responses
showed improvement. Eleven items
showed no improvement {1): eight
items indicated no improvement at all
since the scores were the sama in
the pretest and posttest (NI-5), and
the other three showed no improve-
ment because the scores showed a
regression to a lower score (NI-R),
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The items that indicate improvement in content reflect the usefulness of the
intervention. While it is true that students may have shown previous knowledge
of the issue in the pretest, such knowledge increased as students gained more
content-related concepts and reasons from the discussion. This is supported by
Morris (1989) who said that the student’s discussion of issues “is always based
on their content knowledge or knowledge of the issue.” Peck, as cited by
Duncan (1984), also emphasized that critical thinking is "the appropriate use of
reflective skepticism linked with specific areas of expertise and knowledge.”
Moreover, Freedman (1994) believed that responses to open-ended questions,
which develop critical thinking, can be best evaluated based on content
knowledge/knowledge of the issue and critical thinking processes. For instance,
while analyzing the four questions about LET 1, low scores were given to the
responses, Most of the answers lacked content and were simple assumptions.
However, analysis after the posttest showed improvement because meost of
their answers dealt with the concept being discussed. The evaluator found the
answers to the posttest clearer than the answers in the pretest.

In all the guestions on local environmental issues, no student gat zero
since no answer was considered wrong. This observation finds suppart in
Ornstein (1990) who claims that correct answers are less important in open-
ended questions than Knowing how students express themseives on a particular
issue,

Table 4 presents the most relevant obsenvations on the case subjects after
the intervention,

Table 4 Observations on the Case Students after Intervention

Local Ervinon-
miental Esue Observations
(LET)

LEl 1: Buming as All case students showed improvement in the posttest. Belore the mierven-

amoans of solid | Tion, they had many reasons for . hurangﬂﬁrunneﬁdl.:m:ww

waste digposal | ok really practice it Howsver, after the intenvenilion, five students changed their

: vaew an fhe S50 because ol e k they gained from the discussion.

Firoam practicing before, fey nod o do it anymaone bacausa thay

realizped that burning relaases oo much carbon dioxide that aflacls the earth's
atmospheric lemperature and lead (o global wamning. They atsa eraimaraled the
Dmﬂh&ﬂmwhﬂmﬂmﬁm,mmdﬂnwmm
were naled on wiy people in the provinces practice bumning. Accosding bo Ste-
dent Mos. 1 and 4, “burning can kill mosquitoes” since they heard this from theit
elders. Student Na, 2 daimed that alders from Sical told her thal *buming pre-
venls misforfunes (males) " Student Mo, 3 reported that according o har grand-
maofhesr, “the smoke coming fom burning causes sod ferdity and firg of Tk
bearing trees™ but b ko said he was nod wery much comenced because of lack
af evidence and bt beleved that this happens only as 8 coincidence, This was
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Local Envingn-
mental Eaue
{LER

Obsenvations

refuled by Student Mo, & who  observed that burning could cause trees io bear
fruits, The intersention was deemad important becassa kncadedpe was qained a8
tha misconceptions wart changed to conect conceplions. The sfudents learmed
abaid the altemalives 1o bumning ike compasing and the IR's (reduce, reuss,
recyclal. They also realized that burning has only bad eflacts, and never has
good effects. Howaver, tha bedef of Student No. 6 remained that buming has
somdiheng b do with “driving away pasts and sliowing inses i bear fruits,”

On the effacts of burning. only Student No. 2 showed no improvement in
the postiast answers. The improved answers consisted of the studants” eny-
meration of tha bad effects of buming. Student Mo, 2's answer had the same
Bo0nes in fhe pretest and posthest (W1-5), which meant vary kow soona af 2.00
poinds, indicaling lack of conbent. Moveover, she mantained “that burning has
good eflects” and "is an afiective way of disposing garbage”. The intendaw vath
her aiso revealed the same msconcaption.

On the query sboul buming as a means of waste dispesal, Student Nes. 2
and 4 had the same prefert and posties! scores (NI-S) whila the other four aiu.
dents showed answers with improvemenl since Shay paintad out allema.
taes 10 burning such as composting, recycling, reuse and kand filling. Student No,
2's answer indicaed no etaboration or further explanation on "planting mere
breas” although 3.00 points was corsidesed a good score since she mentioned
bwo alternatives, Although the answer of Student No, 4 at 4.25 points. showed na
improvement, it was good enough with the addibional razson that burning i ol
the soiution fo the proglem of wasle disposal as this results in: global warming”,

LEI 2 llega occu-
pancy in the Mt
Mahiling Resenm
|MFR)

Al six students showed improved answers in the posteal. From just ane to
b aftects, they enumerated three b fve bad effects of ifegal oocupancy in
MFR. This was the affect of the interventian since mere concepls were formed
alier the decussion,

On whether MFR should be legalized, onfy S2udent Mo. 1 showed no im-
provamant in the posthest (MI-R) &1 3,75 peents. In the peatest, sha thought of
many reasons why MFPR should not be legafized. The reasons included desiruc-
fion, pafiution, overpepulation, and averuse of resources resulting in' lessening of
banefitz derived fmm MFR. She added that il e problem is unemployment,
oéher gtemative solulions are possbie.” In fe postiest, only ome reason wis
given, “lessening of resounces dus 1o the many occupants wha depend an
MFR’. Forthis reason, the scove decreased a lite 40 3,50 points.

Azhed about how a student can help 3ok the problem on ilegal ocoupancy
af MFR, five studonts showed improvement in the posiiest, only Student No. 3
showad no improvement [NI-R). As affected by the intervention, tree 1 fve
suggestions were given by the studenis on how to salva the problem, such as
relocation, a seminar about MFR for prager arentation bedore the refocation,
hausing programs, lveEaod projects, jobs. a campaign for the conseneation of
M. Makiking, hiring a forest ranger, a signabune campaign, and Wiiling o povem-
ment officials about the problem. From simple suggestions given in (he pretest,
mare reaistic suggestions were given in the posties! indicaling pood coment, At
250 points in the prefest, only one allemalive was suggested by Studant No. 3
and this was the "creation of a brigade by the governmend Io waich the gocu-
panis”. The same sugoestion wis given in the posttest but her thoughts vwere mal
so-oepanized such that her soonme went a e lower at 2.25 poinis,
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Local Environ-
mental lssus Ohbsarvations
(LEl

ok gl P m“m“%ﬂmmﬂfmﬁfhﬁ“;m@é "

mt":“m favor in the prafest. In the postiest, Stadent No, 1 mentioned the eon
of not livestock production such as no sustenance of the people’s needs
and loss of job, while Student Mo, 8 menfioned tha other eflocks Bke prablem
on prodiuct cost and unavaiabiity Hﬂﬂmmﬂmﬁ. Student Mo, Z
that the livesiock wastes nd&&uyml.ﬁdbtmwrhdhbﬂw

Euﬂam_ﬂa._!hﬂemdﬂmhﬂm "8 two-way mmuﬁw“:n@&w
MMHM { Hmm‘umﬁg anic dariizer, and pig
mubﬂmmax mwmmmmn 5. Asinfio-
enced by tha } mmwdmﬁmur
mipiga of decreasing Iveslock productan o

ﬁmnd&ﬂa suggesied ofher ways 10 save it Howewer, Student No. 4

ﬂﬂmhﬁm mmmmmmmuu
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Lacal Enviran-
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of the

action agans PGI due 1o ks harmiul eflects,
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Critical Thinking Processes Empiayed

The results of the study show
that the case students emiployed
many critical thinking processes which
vary from one student to another
both in the pretest and postbest, The
use of many thinking processes can
be attributed to the open-ended
questioning used in the test. As Crow
(1589) pointed out, appropriate tests
Iike open-ended queries can
contribute to the development of
critical thinking skills of students.
Ornstein (1990) added that good
open-ended questioning can arouse
the student’s curiosity, stimulate their

imagination and motivate them to
search out new knowledge, It can
challenge the students, make them
think, and help clarify concepts and
problems related to the lesson,

As a whobe, the results indicate
that all six stidents showed improve-
ment in thelr critical thinking
processes in the posttest. For
instance, in the pretest, Student No, 1
was found " iving several points
of view"” in Q1 of LEI 1. This thinking
skill i5 similar to decision making amd
allows one to choose the best
response from many alternatives. In
the posttest, an improvement was




ohserved in Student No. 1 since he
could further "make value judgments
based on facts, organize infarmation
arnd make firm judgments and set
clamdards fﬂr}u:lging the value or
logic of ideas”. This good numbser of
critical thinking processes indicates
that the thinking ability of Student No.
1 has become a comphex activity
which, according to Crow (1989),
uses analysis, interpretation, logical
argument action, organization,
reflection, synthesis, decision making
and cognitive reasoning. Thus, the
posttest result indicates that Student
Mo. 1 did not stop “percelving paints
of view" but underwent a complex
activity of problem solving and
anatysis which is attributed to the
intervention made.

A very significant finding is that
some students already employed
some basic thinking processes like
gualification and classification even in
the pretest, and these processes were
enrched after the intervention.
According to Presseisen (1987,
gualification is “finding unkque charac-
teristics by defining facts, while classi-
fication is determining common quali-
ties, grouping and sorting, and com-
paring similarities and differences.”
For examphe, Student No. 2 just
"gualified” in answering some ques-
tions in the pretest, but this basic
thinking process changed to "making
logical conclusions and making value
judgments based on facts” in the
posttest, This is also true to Student
Mo, 3 who, from "qualifying” in the
pretest, further thought critically by
*making logical conclusions” in the
posttest, and Student Na, 4 who
changed from "qualifying” in the pre-
test to "making value judgments
based on Facts, arganizing information
and making firm judgments, and
selting standards for judging the
value ar logic of ideas” in the post-
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test. The other basic thinking process
- "classifying™ - was employed by
Student Mo. 5 in the pretest, but this
improved in the posttest to “making
value judgments based on facts,
arganizing information and making
firm judgments, and setting standards
far judging the value or logic of
ideas.” As comparison is made, think-
ing becomes higher order so that, as
Ennis {1985) affirms, the meaning of
a statement is grasped and value
judgments are made. It is believed
that bath basic thinking processes
were enriched by higher-order think-
ing processes as more knowledge in
terms of conoepts, ideas and reasons
were learned through the interven-
tion, Although qualification and classi-
fication are just of the basic thinking
processes, this does not mean that
they are of a lower order or that they
are used only by young children.
According to Hernandez (1991), they
are wsed in critical thinking and other
higher order thinking processes. She
adds that each of these processes
utflizes the essential or basic skills
which include qualifying and
classifying.,

Among the six case students, only
Student No. 6 used a vanety of higher
order thinking processes in the pre-
test and posttest, which means that
all of the student’s answers contained
"good content.” According to Norris
g:ﬂm}, correct concepts must be

ed first 50 that students can
effectively answer open-ended type of
questions, He adds that critical think-
ing shouid be evaluated in terms of
the subject matter's content because
thinking eritically in a subject is an
essential part of mastering it. Freed-
man {1994) follows this up by saying
that students will be able to answer
open-ended questions critically
depending on their knowledge of
content; hence, the good number of
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critical thinking processes in the
pretest and posttest of Student No. 6.

The specific critical thinking
processes emploved by the students
In the pretest and posttest are shown
in Table 5. The table shows that
Student No. 1 employed 10 critical
thinking processes both in the pretest
and postiest. Student No. 2 employed
only four critical thinking processes in
the pretest; this improved to 10 in
the posttest. Student Mo. 3 used eight
critical thinking processes in the pre-
test and nine in the posttest, In the
pretest, Student No. 4 used eight
thinking processes while in the post-
test, she used 11, Meamwhile, Stu-
dent No. 5 employed seven critical
thinking processes in the pretest and
10 in the posttest. Student No. & em-
ployed 12 critical thinking processes
both in the pretest and posttest.

It can be noted that Student Nos.
1 and & used the most number of
critical thinking processes both in the
pretest and posttest; they only lacked
a fesw critical thinking in the
posttest. Out of Freedman’s 15 critical
thinking processes, only five were
not used by Student No. 1: “weighin
evidence, identifying relationships a

patterns, identifying main ideas, Iden-
tifying errors, verifying means con-
firming or proving the truth of an
idea.” Three critical thinking
processes were not used by Student
No. 6: “weighing evidence, clarifying
isspes and terms, and verifying
means confirming ar proving the truth
of an idea.” The non-use of the think-
ing processes has something to da
with a litthe lack of content. This indi-
cates that there is a direct relation-
ship between knowledge of the
issuefcontent knowledge and critical
thinking. All the six case students did
not employ many critical thinking
processes before the intervention be-
cause of their limited knowledge of
enviranmental issues; they used more
critical thinking processes after the
inftervention because of mare knowl-
edge gained from the discussion,

As stated earlier, the open-
ended questioning about the LEIs
stimulated the students to think eriti-
calty, and this thinking is dependent
on content knowledge. It foliows that
with less knowledge of the issue be-
fore the intervention, fewer critical
thinking processes were observed;
as knowledge increased with the in-
tervention, more and more critical
thinking processes were observed.

Table 5. Critical Thinking Processes of the Six Cases

CABE1 CASE 2

CASE 3

CASES CASES GASER

PRE | POST | PRE

POST | PRE | POST FRE

S 4 ' ¥ ..-'

L o4 v W o v od
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CASER

CASE 3

CASE 4

CASE &

18

10

12 | 12
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Teaching Strategies

Table 6 shows the case students’ ranking of the seven teaching strategies
employed by the researcher in the intervention. By averaging, the top three
strategies for analyzing LEIs are role playing, combination of film showing and
small group discussion, and film showing.

Tabla 6. Students’ Ranking of the Seven Teaching Strategies Employed in the Study

TEACHING STRATEGY - AVE | RANK
1 2 K| 4 5 fi
Aol Playing ] 3 1 i i i 210 1
E-T:Eghanm of Fim Showing & 5mall | 5 | 5 | 4 4 3 2 (27| 2
Fiim Showing 4 i 3 ] q 4 3.5 3
Lecture Discussion T &1 T |3 ]2 |T|43]4
Cancest Mapping 65| 6| 26| 3 [az] s
lesue Analysis 5 | & 5 7 7 5 |80 86
Smal Group Discussion 7|7 4| 6|5 |8 | 58] 7

Role playing is mostly preferred
by the students. Student Nos. 3 and
4 say that “role playing gives students
a chance to their own ideas
and thoughts.” For Student No, 5, role
playing provides a face-to-face
discussion of real issues, Similarly,
Student No. 6 believes that role play-
ing shows “the reality with feelings”
by relating to real life situations,
These reasons are supported by
Cheriff (1995) who states that role
playing provides “an engaging oppor-
tunity to discuss conflicting views on
scientific issues and also demon-
strates how sodal, political and eco-
nomic issues change the direction and
nature of science while exploring the
maoral, ethical and social dimensions
of our society.”

On the other hand, the teaching
strategy that appears least preferred
by the students varies from one
student to another, For example,
Student Nos. 2 and 3 find small group
discussion the least useful in analyz-

ing local environmental issues
because it is "leader-centered”; that
is, since the leader of the group facili-
tates the discussion, there is a ten-
dency for him to dominate it. Lecture
discussion seems to be the last
according to Student Nos, 3 and 1
who claim that this strategy is
“teacher-centered” since it is the
teacher who does the talking. Lastly,
Student Nos. 4 and 5 rank issue
analysis the fast because “it is similar
to small group discussion” where the
discussion is dominated by the leader,

Conclusion and
Recommendations

Although the study involved a
small sample size, the findings clearly
show that students do employ critical
thinking processes when they analyze
Issues, It is hoped that the results of
this study can provide a database
upon which future studies on the de-
velopment of critical thinking in an




Emnvironmental Science class can be
conducted, Likewise, the study's
documentation of a pattern of critical
thinking skills of students may help
teachers, curriculum planners and
school administrators in revising and
innowvating the Emvironmental
Education curriculum,

This study is an example of how
o assess the extent to which students
think and feel critically about the
environment. Educators have to be
aware of the cognitive and affective
capabilities of students so that a good
Environmental Science curriculum can
be developed and implemented.
Science teachers must develop a cur-
riculum on environment that will
challenge the young people’s higher
order thinking skills and their desire to
care for the emvironment,

Teachers themselves must be
creative in exposing the students to
more apen-ended questioning during
dlassroom discussions, This is impaor-
tant to develop to evaluate the stu-
dent’s thinking skills,

Another challenge Is the use of
role plaving In classroom discussions
wihich this study found to be a very
effective strategy in analyzing envi-
ronmental isswes, Teachers must find
means to include this strategy in
many of their kesson plans, or perhaps
as a culminating activity for each
quarter.

Environmental science teachers
should address the cormection of
misconceptions on LETs.

School administrators should
initiabe a program to train teachers an
howr to teach and use the inguiry
approach in teaching to facilitate the
development of critical thinking in
thesir students.

Alipata 4%

Similar studies should be
conducted involving a larger and a
more representative group of
students to attain generalizability of
findings. If dealing with a larger
population, the mstrument can be
modified to a multiple choice type of
test with high level guestions, The
effects on the student's analysis of
LEIs of factors like adult verbal
instruction, mediated instruction,
socioeconomic status, societal
influences, type of community, type
of school, general ability, gender, and
parents’ cccupation can also be con-
sidered as intervening variables for
future studies.
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