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ABSTRACT

This study investigated how dispositional and situational 
curiosity were related to critical thinking and achievement 
in  secondary  Science  classes  in  the  Schools  Division 
Office of Mabalacat City. The research used a quantitative 
correlational design with predictive, mediation, factorial, 
and  quasi-experimental  components.  The  source 
manuscript targeted approximately 200-250 learners from 
intact  classes  selected  through  purposive  and  cluster 
sampling,  although the  final  analyzed sample  was  not 
reported. Dispositional curiosity was measured through 
the Curiosity and Exploration Inventory-II, state curiosity 
through a situational scale, critical thinking through the 
Watson-Glaser  Critical  Thinking  Appraisal,  and 
achievement through summative scores, final grades, and 
a Science problem-solving task. Dispositional curiosity 
significantly predicted critical thinking (beta = 0.38, p < 
.001)  and  explained  14.4%  of  its  variance.  Critical 
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thinking partially mediated the relationship between state 
curiosity and Science achievement, with an indirect effect 
of 0.10 and a 95% confidence interval of 0.05-0.15. A 
significant  interaction occurred between curiosity level 
and instructional method (F = 6.16, p = .003): inquiry-
based learning produced the highest grade among high-
curiosity learners (M = 95.2), while direct instruction was 
slightly  more  favorable  among  low-curiosity  learners. 
Objectively  observed  question-asking  correlated  more 
strongly with problem-solving performance (r = 0.55, p < 
.001) than self-reported question-asking (r = 0.31, p = 
.015).  The  results  support  curiosity-responsive, 
differentiated Science instruction and explicit teaching of 
productive question-asking.

Keywords: curiosity;  critical  thinking;  Science  
achievement;  inquiry-based  learning;  question-asking;  
differentiated instruction

INTRODUCTION

Curiosity  drives  learners  to  notice  gaps  in 
understanding,  seek  explanations,  and  persist  with 
unfamiliar problems. In Science, this motivation is closely 
aligned  with  inquiry  because  learners  must  question 
observations, evaluate evidence, and revise explanations. 
Research  cited  in  the  source  manuscript  connects 
curiosity with deeper engagement, critical thinking, and 
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continued interest in scientific topics (Kang & Kim, 2024; 
Williams et al., 2021).

Curiosity alone, however, does not automatically 
produce  disciplined  reasoning.  Students  also  need 
instruction that supports inference, evidence evaluation, 
problem  solving,  and  reflection.  Guided  inquiry  and 
student-centered  approaches  can  convert  interest  into 
analytical activity, whereas rigid or curiosity-suppressing 
environments may discourage questioning (Evans et al., 
2023; Kirk et al., 2023).

The  study  examined  four  related  questions: 
whether dispositional curiosity predicted critical thinking; 
whether  critical  thinking  mediated  the  relationship 
between  state  curiosity  and  achievement;  whether 
curiosity  interacted  with  instructional  method  in 
predicting  final  grades;  and  whether  question-asking 
behavior  was associated with  Science  problem-solving 
performance.

METHODS

Design, Setting, and Sampling

A  quantitative  correlational  design  incorporated 
predictive  regression,  mediation  analysis,  a  two-way 
factorial  comparison,  and  a  quasi-experimental 
instructional-method  component.  The  study  was 
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conducted  in  selected  public  secondary  schools  under 
SDO Mabalacat City over one academic quarter. Two to 
three  schools  were  purposively  selected  to  represent 
contrasting instructional  approaches,  after  which intact 
Science classes were selected through cluster sampling. 
The  source  manuscript  identified  a  target  of 
approximately  200-250 learners  but  did  not  report  the 
final number included in the analyses.

Measures and Procedure

Dispositional  curiosity  was  measured  with  the 
Curiosity  and  Exploration  Inventory-II  (CEI-II),  while 
state curiosity was assessed immediately after a Science 
activity. Critical thinking was measured with the Watson-
Glaser Critical

Thinking Appraisal.  Trained observers  recorded 
student-initiated  questions  through  a  classroom 
observation  checklist.  A researcher-developed  Science 
Problem-Solving  Task  measured  the  application  of 
scientific knowledge, and a data archival matrix captured 
summative  scores,  final  grades,  and  the  primary 
instructional  method  of  each  class.  Baseline  measures 
were administered at the start of the quarter, observations 
occurred  during  selected  lessons,  state  curiosity  was 
assessed  after  an  inquiry  activity,  and  performance 
outcomes were collected at the end of the quarter.
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Statistical Analysis and Ethics

Simple  linear  regression  tested  dispositional 
curiosity  as  a  predictor  of  critical  thinking.  Mediation 
analysis  using  the  PROCESS macro  and  bootstrapped 
95%  confidence  intervals  tested  critical  thinking  as  a 
mediator between state curiosity and achievement. A two-
way ANOVA assessed the main and interaction effects of 
curiosity level and instructional method on final Science 
grades.  Pearson  correlation  examined  the  relationship 
between  question-asking  and  problem-solving 
performance. The source manuscript reports division and 
school permissions, parent or guardian consent, student 
assent,  coded  data,  confidentiality,  voluntary 
participation,  and  efforts  to  minimize  instructional 
disruption.

RESULTS AND DISCUSSION

Dispositional Curiosity and Critical Thinking
Table 9. Regression of critical thinking on dispositional 
curiosity

Predictor Standardized beta p-value Variance 
explained

CEI-II 
dispositional 
curiosity score

0.38 < .001 RZ = 14.4%



242

Dispositional curiosity was a significant positive 
predictor of Watson-Glaser performance. Although most 
variance in critical thinking remained attributable to other 
factors,  a  single  motivational  disposition  explaining 
14.4%  of  reasoning  scores  represents  a  meaningful 
contribution.  In  Science  classrooms,  curiosity  may 
encourage learners to examine inconsistencies, search for 
evidence, and remain cognitively engaged with difficult 
ideas.

Mediating Role of Critical Thinking
Table 10. Reported mediation model for state curiosity, 
critical thinking, and achievement

Path or effect Coefficient Significance / interval
State curiosity -> critical 
thinking (a)

0.25 p < .001

Critical thinking -> achievement 
(b)

0.40 p < .001

Total effect of state curiosity (c) 0.35 p < .001
Indirect effect (a x b) 0.10 95% CI [0.05, 0.15]
Direct effect after mediator 0.25 p < .001

Critical  thinking  partially  mediated  the 
relationship  between  momentary  curiosity  and 
achievement.  The nonzero bootstrap interval  supported 
the  indirect  pathway,  but  the  remaining  direct  effect 
indicated that state curiosity may also improve outcomes 
through  persistence,  attention,  time  on  task,  or  other 
motivational processes not measured in the model.
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Curiosity,  Instructional  Method,  and  Final  Science 
Grades

Table 11. Two-way ANOVA results reported in the source 
manuscript

Table 12. Mean final Science grades by curiosity level and 
instructional method

The  significant  interaction  showed  that 
instructional effectiveness depended on learner curiosity. 
Inquiry-based  learning  was  strongly  advantageous  for 
highly curious  learners,  whereas  low-curiosity  learners 
performed  slightly  better  under  direct  instruction.  The 
findings  argue  against  a  uniform  instructional 
prescription.  Highly curious learners may benefit  from 

Effect F p-value Decision

Curiosity level 4.88 .030 Significant

Instructional method 4.70 .012 Significant

Curiosity x instructional 
method

6.16 .003 Significant

Curiosity level Inquiry-based learning Direct instruction

High curiosity 95.2 87.0

Low curiosity 83.0 84.5
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autonomy  and  open  investigation,  while  learners  with 
lower curiosity may require more explicit structure before 
gradually moving toward inquiry.

Question-Asking and Problem Solving
Table  13.  Correlations  of  question-asking  measures  with 
problem-solving performance

Question-asking 
measure

Correlation p-value Interpretation

Objective 
classroom 
observation 
tally

r = 0.55 < .001 Strong positive

Student self-report r = 0.31 .015 Moderate positive

Observed  question-asking  was  a  substantially 
stronger correlate of problem-solving than learners' self-
reports. This difference suggests that actual information-
seeking behavior is a more useful indicator of curiosity in 
action than students' perceptions of how frequently they 
ask questions. Teachers may therefore assess engagement 
through  observable  questioning  and  explicitly  teach 
learners how to formulate questions that advance inquiry.

CONCLUSION AND RECOMMENDATIONS

Curiosity  was  linked  to  critical  thinking  and 
Science  achievement  through  both  cognitive  and 
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motivational pathways. Critical thinking explained part of 
the relationship between state curiosity and achievement, 
instructional method interacted with learner curiosity, and 
objectively  observed  question-asking  was  strongly 
associated with problem-solving.  These results  support 
differentiated  Science  instruction  that  deliberately 
stimulates curiosity while providing the level of structure 
appropriate to learners' dispositions.

Science  teachers  may  use  discrepant  events, 
puzzles,  real-world  problems,  and  inquiry  prompts  to 
activate state curiosity.

Learners may be taught to generate investigable, 
evidence-seeking questions, with classroom observation 
used to monitor actual questioning behavior.

Inquiry-based  learning  may  be  emphasized  for 
highly  curious  learners,  while  lower-curiosity  learners 
may  first  receive  explicit  guidance  and  gradually 
increasing autonomy.

Future  reports  should  state  the  final  analyzed 
sample, participant characteristics, reliability values, full 
ANOVA degrees of freedom and effect sizes, and detailed 
mediation output.

Future  studies  may  test  the  proposed  differentiated 
approach  through  a  clearly  defined  intervention  and 
longitudinal follow-up.
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