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Using Infographics for Improving Statistical Thinking Ability

Jeong-Hwa Seo” - Kwang-Ho Lee**?

YSeoul-wonchon Elementary School - ?Korea National University of Education

<ABSTRACT>

The purpose of this study is to examine the ways to improve student’s statistical thinking ability using
infographics. And to do so, the textbooks were analyzed and reconstructed into infographics. The experiment group
was taught statistics using infographics, and the comparison group was taught statistics according to the existing
textbooks. Then, the statistical thinking ability test was used to compare the difference of statistical thinking
ability. Statistical thinking ability was examined by classifying thinking ability tests. In addition, the eye-tracking
test was conducted to see if the infographic factors affect the difference in statistical thinking ability. As a result
of statistical thinking ability test and eye tracking data, statistical learning using infographic was effective in
improving statistical thinking ability. Through this, the implications for introducing infographics into mathematics

textbooks were suggested.
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<Table 1> Infograpfic visual expression factors

Visual
Expression Meaning

Factors

Figure - A set of points, lines, faces, bodies, or them
Diagram - Graphs and charts using figures

Metapo - Icons, pictograms, symbols, etc.
[lustration - Cartoons, live images, photographs
Character - Letter

Color - Color, brightness, chroma, etc.
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II. Research Methods

1. Participants
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2. Procedure
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<Table 2> Statistical thinking analysis standard
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<Table 3> Eye tracking tasks

Infograpfic )
Reconstructed Infographics
Factors
i I sa £
1 Icons — o —
i & Lo
o T R
) Icons, -
Chroma
3 Icons
4 Chroma
1
5 cons,
Letter
6 Lines
7 Chroma
3 Icons,
Chroma

Statistical Thinking

Sub Elements

Describing Data (DD)

- Reading data, knowing basic graph factors (DD1)
- Knowing and evaluating the same data different forms (DD2)

Organizing and Reducing Data (OR)

- Sorting and classifying data (OR1)
- Describing data in statistical terms (OR2)

Representing Data (RD)

- Completing partially configured data expression (RD1)
- Showing data in different forms of graphs (RD2)

Analyzing and Interpreting Data (Al)

- Compare or bind data (AIl)
- Expanding or inferring form data (AI2)
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3. Data Collect and Analysis
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III. Results and Discussion

1. Analysis of Mathematics Textbooks by
Statistical Thinking
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<Table 4> Statistical Thinking Analysis Results by

Questions (unit: time)
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Su (DD) Reducing | Data (RD) Data
element Data (OR) (AI)
G;ﬁf}e DD | DD | OR | OR | RD | RD | Al | Al
semester 1 2 1 2 1 2 1 2
(unit)
2-1(5) 13 16 3
2-2(5 | 11 11 6 1
3-2(6) 16 | 2 9 1
4-1(5) | 15] 2 7121 8] 3
4-2(5) 8 | 2 7 g8 | 3
5-2(6) | 10 17 | 18
6-1(5) 27 | 11 1 7 2
Sub
elements | 90 | 22 | 27 | 12| 47| 2 | 28 | 8
sum
Statistical
thinking 112 39 49 36
sum
3l BA4 An 24 AnE dvend 25
71%87] B FEe 1123, s B4 2 s)A s

2. A Study on the Reconstruction of Textbooks
Using Infographics
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<Table 5> Learning contents and reconfigured parts by

session

Session Learning Contents Rec%r;f:tgsured
1 Unit introduction Reconfiguration
2 Picture graph
3 Band graph recognition
4 Picture band graph
5 Circle graph recognition
6 Picture circle graph
7 Graph analysis Reconfiguration
8 Comparing various graph Reconfiguration
9 Completing the article
10 How much do you know? Reconfiguration

11~12  Create a post using statistics

Brain, Digital, & Learning, 10(1)
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[Figure 1] Above: graphs presented in textbooks,

below: reconfigured infographic
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[Figure 2] Above: graphs presented in textbooks,

below: reconfigured infographic
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below: reconfigured infographic
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3. Difference of Statistical Thinking Ability

1) Results of Describing Data Test
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<Table 6> Results of t-verification for describing data

Std.
Group Mean Deviation ¢ P
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Group(n=27)

2) Results of Analyzing and Interpreting Data Test
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<Table 7> Results of t-verification for analyzing and

interpreting data
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Group Mean Deviation ¢ p
sze“znigt;)l 11.52 1.418
rouptn 2496 017
Control

10. 2.801
Group(n=27) 0.00 80

3) Results of Organizing and Reducing Data Test
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<Table 8> Results of t-verification for organizing and

reducing data

Std.
Group Mean Deviation t p
EXP e“mi;t;‘l 11.44 2.785
roup(n=23) 987 328
Control

Group(n=27) 10.67 2.855

4) Results of Representing Data Test
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<Table 9> Results of t-verification for representing data

Std.

Group Mean Deviation ¢ p
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r‘é‘;iiol 1.003 320
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4. Results of Eye-Tracking Test
1) Behavior Data Comparison
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<Table 10> Results of t-verification for eye-tracking

test of describing data

Std.
Group Mean Deviation t P
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<Table 11> Results of t-verification for eye-tracking
test of analyzing and interpreting data

Std.
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18.22 8.378
Group(n=18)
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<Table 12> Results of t-verification for total fixation

duration of task 1

Std.
Group Mean Deviation ¢ P
](E}Xpe“(mi;tg)l 49845 531817
“é‘f;;ol 2746 012
1.5694  1.54461

Group(n=18)
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<Table 13> Results of t-verification for total fixation

duration of task 2

Std.

Group Mean Deviation t p
E’;ge“(rﬁig?)l 64165  4.58480
Clg;trol 201 842
6.1344  4.04651

Group(n=18)
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<Table 14> Results of t-verification for total fixation

duration of task 3

Std.
Group Mean Deviation ¢ P
f}’;p 6“23?)1 34000 324411
%‘:ﬁltml 459 649
29722 237429

Group(n=18)
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<Table 15> #A] 49 F A& 2+ & 1
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<Table 15> Results of t-verification for total fixation

duration of task 4

Std.

Group Mean Deviation ¢ P
Experimental o0\ 17844
Group(n=20)
Contrel 3170 .004
ontro 0689 14356

Group(n=18)
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<Table 16> Results of t-verification for total fixation

duration of task 5

Std.

Group Mean Deviation ¢ p
Experimental
8.0220 5.80884
Group(n=20)
c i 2.520 .018
ontro 44628 235464

Group(n=18)

<Table 17> A 69 + "t 1+ T 1
Zho tigh HHAEE t-@AS HAA Aol
A 69 TFD+ A &@ubo] wjuuke] w3 23184% &4
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<Table 17> Results of t-verification for total fixation

duration of task 6

Std.
Group Mean Deviation t p
](E}Xperlznir;tg)l 4.3590 2.91090
r(():li)pn‘gol 3.162  .004
2.0406 1.43117

Group(n=18)
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