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ABSTRACT

Human Resources Development of Korea has been practicing performance evaluation for occupational qualification
licences in environmental sectors that include water, air, and wastes management, but not soil. The purpose of the study
was to improve overall quality of the national qualification test in the soil sector to better train applicants based on
National Competency Standards (NCS), which is designed to emphasize site-specific conditions and knowledge. This
study systematically analysed the current licence test in the soil sector with respect to qualification units, performance
criteria, knowledge, techniques, and attitude as described in NCS. Furthermore, test evaluation was conducted to examine
the validity of the revised licence test. The test results indicated the revised test method would bring positive outcomes to
the related industry. Upon the reviews and amendments by the field experts, the result of this study could serve as a
framework to the development of more robust and reliable licence test.
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Table 1. Evaluation methods of the current national competency standard

Engineer water pollution
environmental
(Industry engineer)

Engineer air pollution
environmental
(Industry engineer)

Engineer wastes treatment
environmental
(Industry engineer)

Engineer
soil environment

Written Multiple-choice Written Multiple-choice Written Multiple-choice Written Multiple-choice
test question test question test question test question

Practical Written answer/  Practical Written answer / Practical Written Practical Written
test Work assessment test Work assessment test answer test answer

- Work assessment test will be added to the Engineer wastes treatment (Industry engineer) as a study on an improvement in evaluation meth-

ods of a practical test conducted in 2015.
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Table 2. NCS Soil management competency criteria

No. Competency criteria

1 Soil resources conservation

2 Soil analysis

3 Pollution evaluation

4 Design of purification facility

5 Construction of purification facility

6 Operation of purification facility

7 Risk assessment

8 Verification of Pollution

9 Follow-up management of verification
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Table 3. NCS Groundwater management criteria

No. Competency Criteria

1 Ground water effect assessment

2 Design and construction of ground water utility faciity

3 Geothermal underground facility development

4 Soil ground water monitoring network operation

5 Ground water quality analysis

6  Contaminated ground water assessment

7 Method establishment of contaminated ground water
purification facility

3 Establishment and management of ground water puri-

fication facility
9  Hydrogeological field investigation
10  Hydrogeological comprehensive assessment
11 Soil ground water modeling

Bearing characteristics and developable quantity of

12
ground water
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Table 4. Comparative analysis of national technical qualification and NCS

Category Sub-category ~ Sub-sub category Division

Competency criteria match

Ground water

Ground water contamination assessment

Contaminated ground water purification

management K L L
Hydrogeological characteristics investigation
Soil resources conservation
Field investigation
Environment- . . Soil analysis
Industrial Soil . Y .
Energy- . Pollution evaluation
i environment management o i
safety Soil Purification design
management Purification facility construction
Purification facility management
Risk assessment
Purification verification
Follow-up management
Table 5. NCS and national technical qualification list
Qualification items Competency criteria Evaluation method

Ground water contamination assessment
Contaminated ground water purification
Hydrogeological characteristics investment
Soil resources conservation
Field investigation

Soil analysis
Engineer soil

> Pollution assessment
environmental

Purification design
Purification facility construction
Purification facility management

Risk assessment
Purification verification

Follow-up management

Paper examination
Paper examination
Paper examination
Paper examination
Paper examination
Paper examination / Performance evaluation
Paper examination
Paper examination
Paper examination
Paper examination
Paper examination
Paper examination

Paper examination

% Subjective question test
b Experiment test

Table 6. Evaluation method contents of NCS-based national technical

Qualification item Engineer soil environmental
Evaluation method Evaluation time Evaluation question
Paper evaluation 120 15
Performance evaluation 180 1
Total 300 16
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Table 7. Evaluation method derivation of NCS-based national technical qualification
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Qualification item

Engineer soil environmental

Qualification Evaluation Required Required equipment Required
criteria method facility (measuring materials
Ground water - Classroom
contamination Paper test - Blackboard - Capacity of 30 persons - Personal writing tools
evaluation - Desk
Contaminated ground water - Classroom
e & Paper test - Blackboard - Capacity of 30 persons - Personal writing tools
purification
- Desk
Hydrogeological - Classroom
characteristics Paper test - Blackboard - Capacity of 30 persons - Personal writing tools
investigation - Desk
Soil resources - Classroom
. Paper test - Blackboard - Capacity of 30 persons - Personal writing tools
conservation
- Desk
- Classroom
Field investigation Paper test - Blackboard - Capacity of 30 persons - Personal writing tools
- Desk
- Laboratory . . ..
. - Environment measuring - Personal writing tools
. . Performance test - Experiment table .
Soil analysis equipment - Reagent, etc ex) Octanol,
Paper test - Apparatus

(Glass, pipette, etc)

(UV, computer, etc)

ultrapure water

- Classroom

Pollution assessment Paper test - Blackboard

- Desk

- Capacity of 30 persons

- Personal writing tools

- Classroom

Purification design Paper test - Blackboard

- Desk

- Capacity of 30 persons

- Personal writing tools

e - - Cl
Purification facility assroom

construction
- Desk

Paper test - Blackboard

- Capacity of 30 persons

- Personal writing tools

Purification facility - Classroom

operation
P - Desk

Paper test - Blackboard

- Capacity of 30 persons

- Personal writing tools

- Classroom

Risk assessment Paper test - Blackboard

- Desk

- Capacity of 30 persons

- Personal writing tools

- Classroom

Purification assessment Paper test - Blackboard

- Desk

- Capacity of 30 persons

- Personal writing tools

- Classroom

Follow-up management Paper test - Blackboard

- Desk

- Capacity of 30 persons

- Personal writing tools
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Table 8. Evaluation method derivation results of NCS-based national technical qualification

Qualification
item

NCS Competency criteria

Revised evaluation
method and content

Previous evaluation
method and content

Ground water effect investigation

Ground water utility facility design and construction
Geothermal underground facility development
Ground water monitoring network operation

Ground water quality analysis
Groundwater contamination assessment

Contaminated ground water purification

Hydrogeological characteristics investigation

Ground water modeling

Bearing characteristics and developable quantity of ground water

Engineer soil

; Soil resources conservation
environmental

Field investigation
Soil analysis

Contamination assessment
Purification design

Purification facility construction
Purification facility operation
Risk assessment

Purification verification
Follow-up management

Written answer Written answer

Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer

Performance test

Written answer Written answer

Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer
Written answer Written answer

Written answer Written answer

Table 9. Outline of simulation evaluation based on NCS

Qualification Evaluation  Evaluation place Evaluation Supervisor ~ Manager commissioner Manager staff
item date (region) personnel (student)  personnel personnel personnel
Engineer soil College located
environmental 2016.08.26 in S-city 10 persons 3 persons 1 persons 2 persons
Table 10. Quantitative result of simulation evaluation based on NCS
Qualification item Applicants Applicant average Successful applicants  Successful applicants ratio Note
Engineer soil 10 persons 63 points 6 60%
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