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A Case Study of Basic Data Science Education using Public

Big Data Collection and Spreadsheets for Teacher Education
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Dept. of Computer Education, Gyeongin National University of Education

Abstract

In this paper, a case study of basic data science practice education for field teachers and pre-service teachers
was studied. In this paper, for basic data science education, spreadsheet software was used as a data collection
and analysis tool. After that, we trained on statistics for data processing, predictive hypothesis, and predictive
model verification. In addition, an educational case for collecting and processing thousands of public big data and
verifying the population prediction hypothesis and prediction model was proposed. A 34-hour, 17-week curriculum
using a spreadsheet tool was presented with the contents of such basic education in data science. As a tool for
data collection, processing, and analysis, unlike Python, spreadsheets do not have the burden of learning program-
ming languages and data structures, and have the advantage of visually learning theories of processing and anal—
ysis of qualitative and quantitative data. As a result of this educational case study, three predictive hypothesis
test cases were presented and analyzed. First, quantitative public data were collected to verify the hypothesis of
predicting the difference in the mean value for each group of the population. Second, by collecting qualitative pub-
lic data, the hypothesis of predicting the association within the qualitative data of the population was verified.
Third, by collecting quantitative public data, the regression prediction model was verified according to the hypoth—
esis of correlation prediction within the quantitative data of the population. And through the satisfaction analysis
of pre-service and field teachers, the effectiveness of this education case in data science education was analyzed.

Keywords : public data, data science, spreadsheet, quantitative data, qualitative data, data prediction
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<Table 1> Advanced data science curriculum using the
Python data analysis platform

Unit Activity Contents

[Introduction of Data Science]

- definition and purpose, examples, big data

[Data statistics]

2 — maximum & minimum values, mean, standard deviation,

- probability, hypothesis testing, linear algebra

[Statistics & Probability]

- central limit theorem, z-score, probability

[Table type data processing]

4 - python array type data, array indexing, array

slicing, dimension

[Python data structure & arithmetic operation]

- pandas, series, data frame, indexing, selection, filtering

[Data preprocessing]

6 - handling missing data, remove duplication, data
transformation

1




462 HEUFES=FX AH25H H3=

oz

[Data frame & function]

7 - data content check, check summary information,
statistical function
[Basic data visualization]

- matplotlib, line graph, bar graph, scatter plot
[Advanced data visualization]

- seaborn, folium, hisogram, grid

[Machine learning]

10 - supervised and unsupervised learning, classification,
regression, clustering, dimension reduction
[Regression analysis]

11 - simple regression analysis, polynomial

regression analysis, multiple regression analysis

[Classification]

- KNN, SVM, Decision Tree

[Clustering]

- k-Means, DBSCAN

[Model validation]

14 - overfitting, underfitting, parameter tuning,
cross—validation
[Practice]

- practice using public data

12
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<Table 2> Basic data science curriculum using Spreadsheets

Unit Activity Contents

[Data Science]

1 - Data science using a variety of data
- statistical methods and variables, spreadsheets
[Data collection]
- Data generation, data collection, data conversion method
[Data Processing]

3 - Samples and population parameters
- data and scale, distribution of data
[Data aggregation]

4 - Data input, qualitative data aggregation,
quantitative data aggregation
[Cross—aggregation]

- How to create a crosstab,

5 How to create a pivot table, cross—aggregate in
a survey
[Statistics graphl]

6 - Types and characteristics of statistical graphs,
basics of creating statistical graphs

7 [Basic statistical value practice]

- Comparison of representative value (position
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parameter), average value, median value, and mode
of magnitude
[Basic statistical value practice]

8 - Comparing standard deviations, rate of change,

using analysis tools

[Guessing and judgment]

- Population mean/ variance/ratio estimation, test order

[Mean value difference prediction test]

10 - Test for mean difference in populations when there

are three or more groups

[Mean value difference prediction test]

- A lecture on a report on mean value difference

prediction test in quantitative data through collection

of public big data

[Qualitative data analysis]

12 - Relevance measurement: an indicator that
measures how relevant the population is
[Qualitative data analysis]

13 - Determining Relevance: How to find out if there
is a relation in a population
[Qualitative data analysis]

14 - A lecture on a report on correlation analysis in
qualitative data through collection of public big data
[Quantitative data analysis]

15 - Correlation coefficient that measures the degree
of correlation
[Quantitative data analysis—-machine learning]

16 - Single regression and multiple regression model
test analysis predicting from quantitative data
[Quantitative data analysis—-machine learning]

17 - A lecture on regression model test analysis report
in quantitative data through public big data collection

11
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(Fig. 2) Statistical data for measuring national physical
fitness of 4292 adults in 2017
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(Fig. 3) Results of testing the difference in the mean

value of BMI between male and female groups in the

entire population of Korean adults and estimating the
mean value
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<Table 3> Satisfaction survey result of basic data science education
for preservice teachers (30 person)
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<Table 4> Satisfaction survey result of basic data science education
for field teachers (30 person)
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