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ABSTRACT

An Item Analysis on Mathematical
Competency in Tes for Key
Competencies Needed for the Workforce

Lee Chang-suk

Department of Mathematics Education
The Graduate School

Seoul National University

The information age necessitates workers to equip themselves with
professional and complex skills for work performance. Among the key
competencies for work performance, mathematical competency is being
emphasized for effective task performance. As a result, tests for key
competencies needed for the workforce is being conducted to verify whether
people have the necessary competencies. Although considered pivota in
competency tests, the current state of the evaluation and effective evaluation
methods of mathematical competency are not well known. Accordingly, this
study aimed at analyzing the items testing the mathematical competency in
competency tests by focusing on the mathematical competency which is
actually used by workers in the workplace and by suggesting future
directions for research.

This study analyzed the items in two different perspectives. the content and
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the situational perspective. Analytic frames for each perspective were created
for this study. First, a framework to analyze the content was devised based
on the frameworks used by the National Competency Standard (NCS) created
by the Human Resources Development Service of Korea and in Austrdia,
Canada and the United Kingdom. To anayze the job context of the items,
this study used the job context axis among the three axes used in the
framework for basic competency assessment targeting students from specialized
high schools. Based on this analytic framework, this study analyzed the
content and sSituational aspect of the items on mathematical competency of six
tests. Interviews were also conducted with 20 workers currently working in
five different fields of work relevant to the competency assessment among the
10 occupational clusters classified by Statistics Korea. Through the job
analysis, this study identified the mathematical competency used by workers
and based on a detailed anaysis, aimed to find answers to the following
research items. “How is the content and job context of the mathematics
competency part in  competency assessments?” and “What kind of
mathematical competencies do workers use for their tasks a the workplace?’
The results of this study showed that the basic arithmetic items in the math
section of the competency test needed to be linked to the job context. This
study also found that there were only few items assessing the knowledge on
proportion and ratio, usually used when comparing two numbers or quantity
or when collaborating. Assessment on the ability to use and to interpret units
of measures was nearly nonexistent. Items on data analysis mostly assessed
the ability to analyze charts for finding grounds during a decision-making
process. However, there was a lack of items that assess knowledge on basic
statistics and on drawing tables, knowledge of which makes it easier to
understand the data at a glance. Items testing the usage of a given formula or
on cregting a formula to assess the understanding on formulae and the
application ability of the test-taker were also found. In addition, some of the
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items covered various areas such as probability and number of cases.

Employees at the workplace were using basic math calculation skills for
budget planning and balancing accounts and proportion and ratio to compare
the numbers and quantity in a given sdtuation by collaborating with
co-workers. For measurement, workers usualy interpreted the measured results
to attain the origina purpose of the measurement. In terms of data anayss,
workers used their knowledge on basic statistics for understanding data as well
as their abilities to draw charts to express the data and to anadyze the charts
to find grounds during a decison-making process. In addition, workers used
the ability to choose and use appropriate formulae to obtain values they want
or determined the relation between the given data and developed mathematical
formulae. Workers also used the concepts of the number of cases to identify
al possible odds in a situation, probability to predict certain situations, and the
concept of definite integral to calculate the moving distance.

This study identified the mathematical competence used by workers based
on a job anaysis and analyzed the items in the mathematics section of the
competency tests currently at use at the workplace. This study presented a
large picture depicting the actual condition of the assessment and also
identified problems and presented methods for improvement. This paper aso
points out the need to focus future research on the following topics,
including the item response analysis of the math section in the work
competence tests, the relation between assessment and the actual duties at
the workplace, and the relation between the mathematic competences
required at work and mathematics education at school.

Keywords Test for Key Competencies Needed for the Workforce,
Mathematical Competency, Item Analysis, Job Anaysis.

Student Number: 2014-20934

_99_



	I. 서론 
	1. 연구의 필요성 
	2. 연구의 목적 및 연구문제 

	II. 이론적 배경 
	1. 직무능력에서의 수리능력 
	2. 직무능력평가의 수리능력 영역 

	III. 연구방법 
	1. 연구절차 
	2. 연구대상 
	2.1. 직무능력평가에서 수리영역 문항 
	2.2. 연구 참여자 

	3. 자료의 수집 및 분석방법 
	3.1. 직무능력평가의 수리영역 문항분석 
	3.2. 인터뷰 
	3.3. 타당도와 신뢰도 


	IV. 연구결과 
	1. 직무능력평가 수리능력 영역 문항 분석 
	1.1. 수리능력의 내용영역 
	1.2. 직무 상황 

	2. 직무에서 사용하는 수리능력 
	2.1. 기초연산 
	2.2. 측정 
	2.3. 데이터 분석 
	2.4. 공식의 사용 
	2.5. 기타 


	V. 결론 
	1. 요약 및 논의 
	2. 제언 

	참고문헌 
	부록 
	Abstract 


