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ABSTRACT

It has been alerted that Korean students' mathematical affective achievement is very low. In order to solve this problem, various policies
related to mathematical affective domains have been promoted, but it is necessary to examine various existing policies and explore the
direction for improving them in more essential aspects. Based on previous studies that the growth mindset helps to increase students'
affective achievement, this study focused on improving students’ math-related growth mindset and ultimately exploring policies that
can increase mathematical affective achievement. Therefore, the current status of mathematical affective achievement of Korean
students was examined, and the policies and related cases in the mathematical affective domain were investigated. Based on the
results, some keywords were derived and then the directions of policy for improving the math-related growth mindset and the affective
achievement of students were suggested.
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Figure 1. The relationship between the mindset of students, teachers, and parents and the affective domain of mathematics
(Partially revised Lee et al., 2021)
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Table 1. Results of a survey on mathematical affective achievement (KOFAC, 2021)

0,
School level Component Number Strongl: e
PO of students disagrgez Disagree Neutral Agree Strongly agree
Elementary school (4~6th)  Confidence 6,571 55 10.7 36.5 314 158
Interest 6,571 92 13.8 37.6 25.1 14.3
Value 6,571 34 6.5 182 340 379
Desire to learn math 6,571 28 7.7 23.0 329 33.6
Anxiety about math 6,571 335 25.8 20.0 133 73
Middle school (7~9th) Confidence 10,540 13.1 16.5 36.1 24.0 10.3
Interest 10,540 134 16.0 375 235 9.6
Value 10,540 83 11.7 25.7 287 255
Desire to learn math 10,540 74 14.0 232 26.0 294
Anxiety about math 10,540 239 23.6 23 185 11.6
High school (10~11th) Confidence 6,083 225 199 30.2 19.0 85
Interest 6,083 204 17.3 323 223 7.7
Value 6,083 133 13.7 259 26.5 20.6
Desire to learn math 6,083 14.8 16.7 18.6 225 273
Anxiety about math 6,083 234 229 20.8 19.0 139
atof] tigh Bi=rt RAA A 49 48} 3k 7|5 2 750 =27 (Hwang et al., 2020), 253H59] 739 424 9
201 % A7 257, 0, 8491A, 7114 # A2 45} 7]of thek Q14134e] o] Srk(Ko etal, 2017) A7 AT
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S 25.6%, F5J 28.3%, 15341 204% 2 btk %, B sFagellA] 20%ol 3] 2412 48 2] 75 kol G4 H ol 9
L 7l2 Q1S 4 lou] ofeidt AT sy Se] 43} 84S E/I5H) R AST 4 Uk RS BAEIL o) o A
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So] 48t 8h4r & APIBhE 22 AU fat-geltio] nlaiE We st 91w, o) A A Y S0 o] 5 Aol
Table 2. Status of students' abandonment of mathematics (KOFAC, 2021) %)
Ididn'tgiveupand  Ididn't give up now, I've given up now, I've already given up and
School level Number of students I won't give up but Imightgiveup  butIwanttotryagain I don't want to try again
Elementary school (4~6th) 6,571 68.5 25.6 44 1.5
Middle school (7~9th) 10,540 56.6 283 10.5 46
High school (10~11th) 6,083 50.0 204 18.0 11.6
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Table 3. Trend of changes in mathematics affective characteristics of elementary and middle school students: TIMSS 2011~TIMSS 2019 (Seo

etal, 2021) (%)
Confidence Interest Value
Grade 4 Grade 8 Grade 4 Grade 8 Grade 8
TIMSS 2011 61 37 60 4 66
TIMSS 2015 64 46 65 42 76
TIMSS 2019 64 46 60 40 70
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Table 4. 2018~2020 Trend of changes in mathematics affective characteristics of middle and high school students (MoE, 2021a) (%)
Confidence Interest Value Desire (willingness) to learn math
Grade 9 Grade 11 Grade 9 Grade 11 Grade 9 Grade 11 Grade 9 Grade 11
2018 38.9(0.71) 23.9(0.68) 45.3 (0.69) 39.8(0.93) 42.5(0.67) 36.6 (0.99) 54.0 (0.64) 50.0 (0.93)
2019 398(0.65)  25.1(0.77) 446(066)  403(0.94) 430065  393(1.03) 542(0.60)  51.4(085)
2020 347(073)  24.1(0.78) 414069  37.0(086) 406069  368(092) 529(068)  49.1(0.89)

* () : standard error
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Mathematics Curriculum Framework

Belief, appreciation,
confidence, motivation,
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Awareness, monitoring and
regulation of thought processes

Proficiency in carrying out
operations and algorithms,
visualising space, handling
data and using mathematical
tools

Competencies in abstracting
and reasoning, representing
and communicating,
applying and modelling

Concepts

Understanding of the properties and
relationships, operations and
algorithms

Figure 3. Affective domains presented in Singapore mathematics curriculum (MoE in Singapore, 2020)
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Table 6. Results of a survey on the improvement of the affective domain for math sharing schools in 2017 (KOFAC, 2021)

Interest Confidence Value
Year School level
Pre-test Post-test Pre-test Post-test Pre-test Post-test
2017 Elementary school 69.50 71.75 68.00 69.75 7825 80.50
Middle school 63.50 64.50 61.75 62.75 69.50 70.00
High school 59.00 60.25 52.50 54.25 60.75 62.75
Total 62.75 64.25 59.25 60.75 67.50 69.25
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Table 7. Sub-items and assessment indicators of ‘self-management competency’ (Kim et al, 2021)

Categories Content Observable indicator of behavior
Purpose Set goals in learning situations Understand the learing goals

Set goals according to the abilities
Set intermediate goals to achieve overall goals

Self-regulating Concentrate on the achievement of a goal or task and actively Act as planned to accomplish a goal or task
implement it

Self-manage and verify effort, time, and resources

Set a sequence of to-dos or important things, and work in that order
Ask for help or resources when needed, and use them appropriately
Analyze the causes of difficulties or failures and try it again
Responsibility Take the task or role as important and complete it to the end Do not give up on the tasks and do them until the end

Check the process of performing the role in the activity

Carry out tasks assigned
Participate in the group decision-making process

Reflective attitude ~ Recognize own strengths and competencies and act accordingly Find out what own strengths and competencies are
Explain the action and the reason
Admit own shortcomings and try to improve them
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Table 8. Keywords derived for policy proposal

Categories Keywords

The Psychological and physical environment - Growth mindset, classroom culture, small success experience, exploration and experience, teaching tools,
technologies, flexible classes

Curriculum and textbooks - Basic concepts and principles, student-led learning and collaborative learning, emphasis on affective domains
and presentation of concrete content, convergence leaming (phenomenal-based learning), accessibility and
scalability tasks, customized learning

Teaching, learning and evaluation - Student-led, collaborative learning, internal and external connectivity, mathematical modeling, individual

customized learning, basic education, poor learing, utilization of edu-tech
- Student growth, test anxiety, problem difficulty, course-oriented evaluation, difficulty, math counseling and

coaching, competency evaluation
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Table 9. Directions and tasks for improving the mathematical learning culture and physical environment

Direction for improvement Detailed tasks
Creating a mathematical culture based - Raising awareness of growth mindset among teachers and parents
on growth mindset - Creating a classroom culture to support growing psychology of students
- Expanding opportunities to help students experience small successes
Improving the classroom environment - Establishment of an exploratory environment to enhance the use of teaching tools and technologies
to improve the efficiency of mathematics - Flexible learning space based on advanced information and communication technology for flexible classes
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Table 10. Directions and tasks for improving curriculum and textbooks

Directions for improvement Detailed tasks

Strengthening student access - Development curriculum and textbooks that can fully learn basic concepts and principles

to mathematical concepts and principles - Development of textbooks that are easy for students to understand by improving mathematical terms

Emphasis on internal and external - Present phenomenon-based convergent mathematical tasks, emphasize mathematical modeling (tasks that are easily
connectivity in mathematics accessible and extensible for anyone)

- Strengthen the connection of contents between areas, grades, or school levels

A= 4ot 7t 2o tiet sP S Aotehe AR, VIR Jidat 98] shaE S 2 4 e wa b o
AN, ‘45t §o1 & 7iAdste] B ofsliE Golet wukA i & ARk 4= k. A4 o 2, £5) Fnjot E5e 8l A
=7t e w7 Heh eI (Kang et al, 2021), 85 ol Hohe oMY 5 2514 63.4%, T4 52.4%, 3151 42.1%7}
1o E WS go] offrial /1A Sh= SHi0] Sl (Koetal, 2015). 7| 2 SPYSo| HEEC| W ok AL o HE S
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45 WA o} Tedsto] wbA of3]eF B 5tof| thet Q 7T AR (Lee, 2016; Lee, 2018) 52 S8l | 7] v} A, Pang} Lee
(2019)9] Ao M= 255tw HRAlSHE Ao
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=
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2022 77 wg2Hg S8 72 WHMOoE, 2021b)0ll M sHA() 7, talg 7H& B5she ks W82 B4 ofoltjof & &3l Al
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w4 9l 37} 7)) BRG] Table 113} 22 = 7HA1 2] 714 WS =&513iTh
Table 11. Directions and tasks for improving teaching, learning and evaluatlon

Directions of improvement Detailed tasks
Emphasize student-led learning and support - Emphasis on student initiative and cooperative learning in math learning
individual customized learning - Prevention and correction of poor learning through occasional counseling and coaching on student difficulties

- Help build a personalized learning support system

Assessment to help students grow - Improve paper-writing tests centered on solving a large number of difficult problems in a short time
- Specific implementation of competency assessments and enhanced feedback to help students grow
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