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This study analyzed changes in self-assessed data literacy and the characteristics of statistical poster-type outputs following a
data-inquiry project class. Participants were 30 middle- and high-school students with basic Python experience. A 12-session class
focused on inquiry topic refinement, data collection, Python-based analysis and visualization, and poster-type output production.
Data were collected from pre- and post-test self-assessment questionnaires and 30 final outputs. A t-test on data literacy showed
a statistically significant improvement (p < 0.01), demonstrating a positive change in learners’ perceptions of data literacy. The
statistical poster-type outputs possessed a basic structure, but differences were observed in the connectivity between the inquiry
question and data, graph selection, and level of interpretation and conclusion presentation. A significant positive correlation was
observed between the total post-test self-assessment score and the total output evaluation score, but consistently significant results
were not shown for each sub-item. These findings suggest that data-inquiry learning outcomes should be examined through both
self-assessment changes and output characteristics.
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Table 1. Research design overview

Category Description

Design One—group pretest—posttest design

Participants | 30 students with basic Python experience

Program 12-session data inquiry project class

Pre—/Post—test questionnaire, final poster—type

Data output

Instruments | Self-assessment questionnaire, output rubric

Analysis Cronbach’s a, paired t—test, Spearman’s p
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Table 2. Procedure of data inquiry project class
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Stage Sessions Main Activities
Orientation and Topic Exploration 1 Introduction to the class, pre—test, review of inquiry examples, topic exploration
Inquiry Question Development 2-4 Refining topics, developing inquiry questions, reviewing data availability
Data Collection and Organization 5-6 Searching public data, collecting self—generated data, organizing datasets
Python—Based Analysis and Visualization 7-8 Data cleaning, basic analysis, table and graph creation
Poster-Type Output Production 9-11 Structuring findings, revising graphs and interpretations, producing poster draft
Final Submission and Post-Test 12 Final output submission, post-test, reflection on inquiry process
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Table 3. Composition of data literacy self-assessment
questionnaire

Subscale Item
1. Before collecting data, | can organize the
information that needs to be verified through
data collection in the form of a hypothesis.
D 2. | can determine what data can support my
ata i
) hypothesis.
Understanding )
3. | can search for materials necessary for

and Collection

problem solving and collect them in an
appropriate form.

. I tend to be good at spotting outliers and

missing values in data.

Data Analysis

. | can identify criteria from the data to create

tables or graphs.

. | can explore data using various methods

(calculating mean/distribution, transforming
into tables/graphs, etc.).

. | can accurately interpret the meaning of

data expressed in tables, charts, graphs,
etc.

. | caninterpret data from various perspectives

to discover new meanings.

Data Evaluation

9

10.

11.

. | can critically examine the source and

collection process of the data to critically
determine whether it is reliable.

When analyzing data, | can check for errors
and correct them.

| can critically evaluate whether there is any
distortion or exaggeration in the
interpretation of the presented material.

Tool Utilization

. I can quickly process large amounts of data
using software (Python, Excel, Al tools,
etc.).

. | can efficiently organize and manage data
using software .

. | can visualize data using software .

. | can improve the accuracy of data
interpretation by utilizing software.

. I understand the characteristics of various
visualization methods, such as tables,
charts, and graphs.

Repre[;aeltniation 17. 1 can select the method most suitable for
the content of the data and the purpose of
delivery among various visualization
methods.

18. | can use data to objectively support my
Data—Based argument.

Communication

. | can use data to effectively persuade
people who have different opinions from
me.
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Table 4. Rubric for statistical poster-type output evaluation

Subscale Item

—_

. Are the research topic and ideas original?

. Did you think about the topic from various
angles and approach it creatively?

. Did you effectively explore the selected topic
and resolve your questions?

. Has the research topic been presented as a
specific problem verifiable through data?

Creativity and
Inquiry

. Is the intended theme clearly revealed?

. Is the process for solving the topic and
problem appropriate?

. Is there any problem with the logical
progression?

. Was the conclusion reasonably drawn from
the collected and analyzed data?

Logical Validity

9. Did you establish a plan and collect data in
accordance with the research topic?

10. Have you selected an appropriate data

collection method (data search, public

data, etc.)?

Was the collected data analyzed using a

valid method?

Are the analysis methods or presentations

(tables/graphs) presented in a way that

anyone can understand?

Are the sources (citations/references) of

data, images, tables, and graphs

appropriately presented?

Did you check the reliability of the data

sources and collection process, and

critically examine the possibility of distortion

in interpretation?

11.

Data Analysis 12.
Validity

13.

14.

15. Is the poster designed to attract the viewer's
attention?

Was consideration given to ensure the
content is conveyed effectively?

Were appropriate tables and graphs used to
convey the topic, and was the conclusion
(argument) presented persuasively based
on the data?

Has the intended message been sufficiently
explained? (Poster—style conciseness rather
than report-style verbosity)

16.

17.
Expressiveness

18.
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Table 5. Pre- and post-test results of data literacy self-assessment

Pre Pre Post Post ,
Subdomain t p Cohen’s dz
M SD M SD
Understanding 2.742 0.452 3.242 0.443 8.343 <.001 1.523
/Collection
Data Analysis 2.775 0.502 3.142 0.485 5117 <.001 0.934
Data
) 2.922 0.544 3.178 0.566 4.892 <.001 0.893
Evaluation
Tool
L 2.742 0.635 3.100 0.618 4.687 <.001 0.856
Utilization
Data
) 2.717 0.429 3.250 0.450 4.369 <.001 0.798
Representation
Data-Based 2.650 0.458 3.317 0.425 5.419 <.001 0.989
Communication
Total
) 2.765 0.353 3.189 0.358 12.081 <.001 2.206
Data Literacy

Note. Cohen’s dz was calculated by dividing the mean paired difference by the standard deviation of the paired differences.
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Table 6. Average rating results of statistical poster-type
outputs by evaluator

Evaluator C&l Logic | Analysis | Expression Total
Peer teacher 3.27 3.33 3.47 3.50| 84.87
Researcher 3.33 3.30 3.47 3.20| 83.70
Mean 3.30 3.32 3.47 3.35| 84.28

Note. C&I=Creativity and Inquiry; Logic=Logical Validity; Analysis=
Statistical and Data Analysis Validity; Expression=Expressiveness.
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Analysis of Korea Meteorological Administration Public Data

Heatmap of Temperature Related Indicators in Jinju, May-September (2022-2024)
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Using data from the Korea Meteorological Administration Weather Data Open Portal, this
study visualized Jinju's temperature changes from May to September between 2022 and 2024.
Since Sacheon data were unavailable, nearby Jinju data were used instead. A Python heatmap
compared average and maximum temperatures, highlighting the highest values. Severe heat
was especially noticeable in 2023 and 2024, and the results were used to examine possible
effects on students’ perceived heat and concentration.

Monthly Average Temperature Trend in May-September from 2020 to 2024
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To examine how temperature changes may affect daily life, we analyzed Jinju's average

temperature data from May to September between 2020 and 2024. Since Sacheon data were

not available, nearby Jinju data were used instead. The results showed that temperatures

during the hottest months generally tended to increase over time. These changes may affect

students’ perceived heat, sleep quality, concentration, and emotions.
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Fig. 1. Partial example of a life-experience-type output
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® Physicians per 1,000 Population by Province/City in 2024 ® Quadrant Chart of Medical Gaps and Aging
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Fig. 2. Partial example of a social-structure-type output
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This graph shows how high school students perceive the
contribution of generative Al tools, such as ChatGPT, to
cognitive engagement. The analysis used average
responses from students aged 17 to 19 in the 2024
Intelligent Information Society User Panel Survey. The
results showed relatively high scores for “helps solve
complex problems” (3.83) and “helps develop ideas” (3.62),
suggesting that students see GPT as useful for organizing
and developing their thinking. “Helps with time
management” (3.52) was slightly lower but still above
average. Overall, generative Al can be seen not only as an
information tool, but also as a tool that supports students’
thinking process and engagement.

(] 1 2 4 5

This graph shows how high school students aged 17 to 19
perceive generative Al tools, especially ChatGPT-like tools.
The data were selected from high school student responses
in the 2024 Intelligent Information Society User Panel
Survey, using KOSIS. The analysis compared positive items,
such as “efficient for information search” and “provides new
insights,” with negative items, such as “overdependence on
technology” and “requires a high level of knowledge.” The
results showed that students viewed generative Al as useful
for information use and idea generation, but also had
concerns about dependence and knowledge gaps.
Therefore, Al education should include not only tool use, but
alsoinformation judgment and independent thinking.
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Fig. 3. Partial example of a technology-perception-type output
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Table 7. Correlations between post-test self-assessment and
output score

ST 7h A

Variable 0 P
Total Data Literacy .667 <.001
Understanding/Collection .563 .001
Data Analysis .543 .002
Data Evaluation 475 .008
Tool Utilization .669 <.001
Data Representation 167 377
Data-Based Communication .047 .805
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