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Abstrac. This study aims uﬂelermine the quality of the compiled plumbing work competency
instrument on clean water. This research was conducted from January to February 2020. This
research instrument involved 3 validators each of the test construction and plumbing material.
This instrument's assessment involved three elements of competency, such as skill, knowledge
of installation and plumbing system, and plumbing worker attitude. This research method is
based on a descriptive design. Use the 4 expert assessments within the national qualifications
framework as a guide. The results of this research will be used as the basis for the improvement
and development of the plumbing instrument on clean water.

1. Introduction

To carry out building installation and maintenance work in Indonesia, a good competency of
construction workers is required [1], Based on Law Number 18 of 1999 conceming Construction
Services and their implementing regulations state that workers who carry out planning, implementation
and supervision of construction must have certificates of expertise and / or skills. Must have a
"Certificate of Expertise and Skills": reflects the demands of a competent workforce's quality. These
conditions require concrete steps in preparing the tools (standard standards) needed to measure the
quality of construction service work. (in the SKKNI Construction Category).

In the current certification the period is becoming something so important. Some certification
functions support infrastructure development [2], and the certificate is also an effort to protect the law
[3]. Therefore certification must be one of the priorities in improving the quality of the workforce.
Assessment and measurement of competence are needed by measuring instruments with valid, objective,
and consistent quality[4]. The plumber's competency measurement tools must be of good quality so that
certified workers can be responsible for their abilities [5]. The very small number of plumbers compared
to the needs of the community is a strong indicator in assessing how well the assessment process and
instruments are used to measure plumber competence in Indonesia.

The right strategy to improve construction workers' performance (competency) is by enhancing the
competency and quality of workers 'resources through training and certification of workers' expertise
[6]. One factor that can improve construction projects’ performance is the competence of workers on
construction projects [7]. Wages, work skills and work experience significant effect on the performance
of the implementation of formwork (construction) work[8].

Based on the problems that have been described, there is a need for standardization in the certification
process of construction workers skills. Therefore, instruments are needed to measure, assess, and
determine employee competencies. Competency assessment includes three aspects, namely cognitive
aspects, psychomotor aspects, and affective aspects.[9], that there needs to be a balance between
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competency assessment of attitudes, knowledge, and skills that is adjusted to the development of the
characteristics of students in following their level[ 10].

2. Method

This research method is based on a descriptive design. Use four expert assessments with national
qualification frameworks as a guide. Data collection was carried out by questionnaire assessment and
expert assessment in instruments (2 experts) and plumbing (2 experts) using the semantic scale
differential. A validation test using the V-Aiken formula is carried out on the plumber competency
instrument after collecting the data. This study's analysis was broken down into two components,
namely: content validity and instrument construction.

3. Result

The study results are divided into 2 (two) main parts, namely: content validation and the construction of
plumber competency instruments. In both parts, There are 3 (three) parts in the instrument in both parts,
namely: a test of knowledge, a test of attitude and skills (performance). The V-Aiken range obtained is
between 0 and 1.00 with categorizations <0.6 (low / bad), 0.6 - 0.8 (moderate / good) and> 0.8 (high /

very good) [11].

3.1 Content Validity

Based on the results of the assessment, experts obtained the results of the content's validity as follows

Table 1.
Table 1 Content Validity
Performance Coeficient Coeficient . Coeficient
No " et Validiy ~ fnowledgeTest Ty gy Observation Ty ity
Preparing
pipeline Danger and risk of Choosing the
1 . 1 . 0,916 .
schematic accident pipe as needed
Drawing
Personal Protective ggg?;e the
o dams ) D ®D o e
pett - g with the
amount
C(Imnectmg Ways to store Select apipe 8
3 with solvent 1 . 0.75 according to
. material . 33
liquid its size
Installing How to maintain Work 0.9
4 Screw 0,75 plumbing work 0,916 according to ]’6
Connection equipment the picture
Marking of the
Make a How to install a p]pgllne 1S
. . carried out in 0.8
5  Compression 1 clean water pipe 0.916
: . . accordance 33
Connection installation .
with work
instructions
Making the Check the
6 Solder 0416 complete 1
Connection material needs

(5]
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Performance Coeficient Coeficient . Coeficient
No— st validiy ~ fnowledgeTest -y gy Observation ity
of clean water
pipes
. Determine the
Making a number and 0.8
7 Copper 0416
Connection type of tools 33
needed
Check the
install the completeness
8 Socket 0416 of clean water 1
Fusion Joint pipe work
equipment
Check the
9 Making ‘ 0833 qga]ity of the 1
Connections pipe
connection
Clean pipe
Install the ..
10 Electrofusion 075 joints from 09
Joint remaining pipe 16
glue
Work Pipeline
Installing connection
11 . 0,583 Clean from the 1
water pipes .
remaining
material
Installing a r’(:[;(ers tidy 0.9
12 Clean Water 1 phe ’
Pipe Valve remaining 16
materials
The remaining
Installing a materiglsare g
13 Water F:%ucet ] stored in & 16
storage
warehouse
Workers clean
. plumbing
14 Ll:;fgIJpngr: 0916 wotk 07
equipment
after use
Work
. equipment is
15 gf‘“}‘(‘)?fm 0916 tidied up and 1
pe ' stored in a
storage area
CheCk]. ng Report the
16 Plumbing 1 progress of the 0.9
Installation work h 16
Work
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No

Performance Coeficient

Test Validity

Knowledge Test

Coeficient
Validity

Coeficient
Validity

Observation

Oversees
Plumbing
Installation
Work

Preparing
Procurement
in the
Workplace

Preparing
Work
Progress
Claims

The results of the content validity showed a high score. This score explains that the instrument is
basically quite good with several items that need to be repaired, these items are Making Solder
Connection, Making Copper Connection, Installing Fusion Socket Connection, and Installing water
pipe. On closer inspection, the contents of the instrument are sufficient to meet the accuracy of actual
piping work.

The experts who became validators revealed that the instrument developed still had to be improved
in several sections, such as an increase in the assessment rubric and items for aspects of knowledge to
conform to the established standards SKKNI.

3.2 Construct Validity

Based on the expert judgment, which was then analyzed by the V-Aiken formula, the instrument
construction validity results were as follows Table 2.

Table 2. Construct Validity

Coeficient Coeficient . Coeficient
No Performance Test Validity Knowledge Test Validity Observation Validity
Preparing pipeline Danger and Choosing the
1 schematic 0916 risk of 0916 pipe as 0,75
Drawing accident needed
Personal
Protective [p’;';ga;;e the
. T Equipment 091
2 Making Pipeline 0,75 (PPE) needed 1 aclcordance 6
. with the
according to
amount
work
. . ) Select a pipe
3 Connectl‘ng IW]th 1 Way slto store 0833 according to 0.83
solvent liquid material S 3
18 s1ze
How to
. maintain Work
4 Insta]]mg Screw 0.75 plumbing 0.75 according to 091
Connection . 6
work the picture
equipment
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No Performance Test S:lei{;:;m Knowledge Test %ﬁﬁfgm Observation Sgii;;;m
Marking of
. the pipeline
Make a HOIW to install is carried out 058
5 Compression 0.583 ~ Acicanwater 0583 in ;
Connection pipe accordance 3
installation .
with work
instructions
Check the
Making the comp]ete
6  Solder 0416 material 0.75
Connection needs of
clean water
pipes
Determine
7 Making a Copper 075 the number 091
Connection ! and type of (i}
tools needed
Check the
completeness
] install the Socket 075 of clean 075
Fusion Joint ’ water pipe ’
work
equipment
Check the
Making quality of the
9 Connections 0,833 pipe 0,75
connection
Install the c].ea“ pipe
10 Electrofusion 0,833 joints from 0,91
Joint remaining (i}
pipe glue
Work
Pipeline
. connection
j [nstalling water 0916 Clean from 0’;53
pipes the
remaining
material
Workers tidy
Installing a Clean up the
12 Water Pipe Valve 0,75 remaining 0,75
materials
The
remaining
13 Installing a Water 1 materials are 058
Faucet stored in a 3
storage

warehouse
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No Performance Test (‘:,:]ei{:;f‘;m Knowledge Test ggjeit;?‘l;m Observation E,gf::‘;:;m
Workers
clean
14 Installing the Pipe 0916 plumbing 0,83
Support work 3
equipment
after use
Work
. . . equipment is
15 Checking Pipe 0916 11?:11c5 upand 075
Joints .
stored in a
storage area
Checking Report the 083
16 Plumbing 0916 progress of ',*'
Installation Work the work -
Oversees
17 Plumbing 0916
Installation Work
Preparing
18 Procurement in 0,75
the Workplace
19 Preparing Work 075

Progress Claims

Overall validation results for the instrument's construct from experts have shown a high value, but in
some items, the experts consider that the items developed still have low validity. It means there is still
a need for improvements to the instrument to get a better construct validity. This result is better than the
previous instrument [12], The contract validation results show a fairly good result as a form of
instrument that measures the competency of plumbing workers..

4. Discussion

Indicators of achievement of plumbers are divided into several elements of competence. High results
indicate that the instrument has items that can measure all expected competency indicators reaching a
plumber, but some parts still need improvement because of the low validity. Experts who judge
instruments are practitioners in the plumbing field. So it is fair to say that the contents of the water
channel instruments are stated to be quite relevant to the field's work. In the field implementation, it is
important to understand that all instruments must be made as well as possible and comprehensively to
accommodate the competency needs that workers should have[12].

The ability of plumbing workers to implement their competencies is the most important thing in
sanitation work. Ability to prepare materials and tools, cut and join, group and select pipes, and apply
piping systems for clean water, sewage and dirty water [13]. Therefore each instrument that measures
knowledge. attitudes,and skills should be separated according to needs and made as effective as possible
so that it does not require a long time in its application[ 14].

Based on the discussion, a good competency instrument is an instrument that can measure the
competence of the workforce in accordance with the national qualifications framework that is relevant
to market needs. As well as quality improvement etforts need to be carried out jointly, both education
practitioners and industry to match types, constructs, and content covering the realms of knowledge.
attitudes, and skills. The instruments are arranged based on real needs and according to the performance
characteristics to be measured.
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5. Conclusion

Instruments that are assessed with low validity, must be improved. The instrument's competence must
not only see the final result but also assess the criteria, content, and process carried out. This plumbing
competency instrument can be said to represent the framework of national qualifications. The strong
relevance between education and training and industry needs is the most important thing at present.
Therefore, a good instrument is needed to measure plumber competence with high relevance to the
industry.
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