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ABSTRACT

The purpose of this study is to investigate the impact of science classes using a science
inquiry program that utilizes data science on the science core competency among high
school students. To achieve this, a science inquiry program was developed based on the data
science process, incorporating public data related to heat exchange in chemical reactions,
and considering the characteristics of digital-native learners as well as social demands. This
program, designed for use in the Chemistry | course, integrates data science with scientific
inquiry. The developed program was applied over a three-week period with 52 students at
K high school in Chungnam. To verify the program’s effectiveness, students’ science core
competency was assessed before and after the program was applied. The study results are
as follows: the science inquiry program utilizing data science showed a significant effect on
the science core competency, specifically in scientific reasoning, scientific communication
ability.
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Developing and Applying a Science Inquiry Program Utilizing Data Science

Table 1. Instructional activities of the program

Achievement standards [12Chemistryl04-06] Be able to conduct experiments to measure the heat exchange in chemical reactions.

Learning objectives Investigate and solve problems related to heat exchange in chemical reactions using data science.

Session Teaching & leamning activities Science inquiry stage Data & tool

Etc.

1~2 < Investigate methods for measuring heat exchange in chemical — Datacollection  * Experimental data
reactions. * Laboratory equipment
* Conduct an experiment to measure the caloric content of snacks.

* Laboratory

* Select and interpret experimental data. Preprocessing
3~4 e Understand how to process data using R. Analysis » Meal service diet information  * Smart classroom
* Write code for Activity 1, interpret the results, and draw conclusions. R

* Write code for Activity 2, interpret the results, and draw conclusions.
* Formulate a hypothesis for Activity 3, write code, interpret the results,

and draw conclusions.
* Convert the results of Activity 3 into a graph and interpret them. Visualization
5~6 e« Identify issues with the existing meal service app and explore potential * Meal service diet information
improvements. * App inventor

* Understand how to process data using app inventor.
» Complete block coding for creating an app that displays calories.
* Organize a campaign to share the improved meal service app.

* Smart classroom

Measurement Instruments

2 A7 gloje] Tpste] S e} o] B8 B2 IS Ak Ho] 159
2fo| | x| J3kS stolsl iz} 51 E} o|& 9|3l Haetal. (2018)2] 2t} sA] 5F A
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tojorg 7] Bake.2 5 057) EaHo.2 Aol 91T ol /R EE T2 Aol 2H 97
cho]] A-85la AHE 24451 a1 AE5Ith o] A =7-9] Cronbach®] o= Table 22} 20| 5+ <
2 AP AL A 0.764-0.897, AFEZALIA 0.866~0.92301 ATk, AP AL A 24| E3tol] Tl 0.947,

N8

Oﬂi

AFB Aol A Bl tial 09745 551 ick

Table 2. The categories of the question for science core competency

. Cronbach’ o
Category Number of items
Pretest Posttest

Scientific reasoning 5 0.810 0.866
Scientific inquiry ability 5 0.897 0.923
Scientific problem-solving ability 5 0.794 0.892
Scientific communication ability 5 0.765 0.880
Scientific participation and lifelong leaming in science 5 0.764 0.896
Total 25 0.947 0.974
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Fig. 1. Procedure of study

Results

Application of a Science Inquiry Program Utilizing Data Science Based on Public Meal
Data
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Effectiveness of a Science Inquiry Program Utilizing Data Science
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Mean(SD)

Cate; t

s Pretest Posttest 2
Scientific reasoning 3.79(0.65) 3.95(0.64) -2.252 0.029"
Scientific inquiry ability 3.76(0.76) 3.89(0.68) -1.595 0.117
Scientific problem-solving ability 4.00(0.59) 4.03(0.63) -0.324 0.747
Scientific communication ability 3.77(0.67) 3.93(0.65) -2.168 0.035"
Scientific participation and lifelong learning in science 3.92(0.64) 4.07(0.62) -1.935 0.059
Total 3.85(0.58) 3.97(0.59) -2.245 0.029°

p<05
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Table 4. The results based on the item-by-item analysis

Category Items t p
Scientific reasoning A2 Pretest — Posttest -2.939 0.005"
A3 Pretest — Posttest 22,981 0.004”
Scientific inquiry ability B9 Pretest — Posttest -2.200 0.032"
B10 Pretest— Posttest -2.134 0.038°
Scientific communication ability D19 Pretest — Posttest 3134 0.003"
Scientific participation and lifelong learning in science ~ E21 Pretest — Posttest -2.714 0.009"
E25 Pretest — Posttest 3485 0.001™"

<05, "p<.01,"p<.001
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