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Article history: Objective: This research aims to develop a performance assessment
Submitted: December 18, 2023 instrument that can measure Drawing Skills in Machining Engineering Skills
Final Revised: February 13, 2024 Competency Vocational School students, in addition to determining the
Accepted: February 15, 2024 feasibility and results of testing the performance assessment instrument.
Published: March 7, 2024 Method: This research is development research with a 4D Model, which
Keywords: consists of four stages, namely Defining, Designing, Developing, and
Drawing Skills; Disseminating, and is limited to the development stage only. Results: The
Instrument development; results of the research show that the vocational school students' drawing skills
Mechanical Engineering; instrument for machining engineering skills competency was carried out by
Performance Assessment; validating the contents of the instrument using the content validity ratio
Vocational Students. (CVR) method. Instrument trials were conducted at State Vocational School 2

Surabaya in the Machining Engineering skills program, totaling thirty-one
students. Of the thirty instrument items developed, the test results referred to
the CVR, total correlation, OMS, and IMS criteria; two items did not meet the
requirements, so these items had to be revised or eliminated. Novelty: This
research presents novelty by designing a particular Performance Assessment
instrument to measure the drawing skills of vocational school students who
have technical drawing competency, especially in the psychomotor aspect, so
that it will make it easier for teachers to carry out assessments.

INTRODUCTION

The 21st century is referred to as the century of knowledge, the century of information
technology, globalization, the Industrial Revolution 4.0, and so on. In this century, there
have been rapid and unpredictable changes in all aspects of life, including education.
This rapid change can provide opportunities if appropriately utilized, but it can also be
disastrous if not anticipated systematically, structured, and measurable (Fakhruddin et
al., 2022). This change triggers changes in the skills needed in the world of work. To
predict the skills needed will be very difficult because it depends on the field and sub-
work that is the focus of these skills, so students are required to be more creative and
able to adapt to face the conditions of the business world and the industrial world in the
future (Dwivedi et al., 2021).

The Industrial Revolution 4.0 no longer requires a workforce only skilled in
operating machines. However, it is certainly necessary to understand AI (Artificial
Intelligence) better, which has been included in the latest machines (Javaid et al., 2022).
In addition, (1) The production process no longer uses pure mechanisms; (2) Manual
production machines have been abandoned and are not in production again; (3) All
manufacturing technologies began to use numerical control; (4) Numerical control
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This was adopted from the drawings, closely related to this, especially the Department
of Mechanical Engineering (manufacturing), which is the student's drawing skills
because Drawing is the initial stage of the manufacturing process before production
(Setyono et al., 2023). So, this drawing skill must be possessed by everyone in the
business or industrial world who concentrates on production/manufacturing.

Drawing skills from students can be obtained from student learning at school, skills
in the narrow sense, namely ease, speed, and accuracy in motor behavior, also called
average skills (Miranda, 2021). In a broad sense, skills include aspects of average skills,
intellectual skills, and social skills. Skills are purposeful patterns of activity that require
manipulation and coordination of learned information. Amirullah and Budiyono say,
"Skill or skill is an ability to translate knowledge into practice to achieve the desired
goal." From some of the opinions above, skill is the ability to do something quickly and
precisely (van Laar et al., 2020). To assess the skills of student learning outcomes, an
assessment. The assessment or evaluation process is one of the tasks of the teacher, who
will determine the direction of the following learning process (Goss, 2022). Evaluation
can be expressed as a systematic process in determining the achievement of
instructional objectives (Al-Alawi & Alexander, 2020). Every educational organization
implements a program from the planning stage to the evaluation (Karmila & Suchyadi,
2020).

Another opinion states that evaluation is a systematic process to determine values
based on data collected through measurement (Reed et al., 2021). Grades must be taken
objectively; subjective elements are not considered and assessed (Linda & Yusup, 2020).
In other words, evaluation includes both steps ahead, namely measuring and judging.
Assessment is a systematic and continuous process or activity to collect information
about students' learning processes and outcomes to make decisions based on specific
criteria and considerations (Nasution, 2022). The assessment aims to determine how far
the teacher has succeeded in carrying out the learning process, which is used for
teedback for the teacher in planning the following learning process (de Vries et al.,
2022). Job satisfaction is one factor that supports teachers in performing at their best
(Heyder, 2019). If teachers are satisfied, they will work passionately and responsibly (Li
et al., 2023). Often, in the teaching and learning process, aspects of evaluating learning
outcomes are ignored (Mafarja et al., 2023). Because teachers focus too much on what
will be taught to their students, the teaching and learning process runs nicely and
neatly, but the assessment tools used no longer see the targets to be assessed. Improving
the quality of education must be distinct from applying assessments that can precisely
measure the final results of a learning process, meaning that quality measuring
instruments are needed to assess the final results of learning (Abdulrahman et al., 2020).
The teacher's ability to compile test instruments certainly affects student learning
outcomes. With assessment test instruments that meet the criteria, student learning
outcomes will be detected well and can be used as evaluation material for the next
learning program. A test is said to be good if it has credibility, among others: (1)
validity, (2) reliability, and (3) practical value.

Student assessment activities are an essential and integral component of school
teaching and learning activities. An assessment of learning outcomes is needed to
obtain information about the achievement of the student's learning process results by
the objectives set. An essential function for educators in evaluating student learning is
providing feedback to students in considering the effectiveness and efficiency of the
learning process (Firmansyah et al., 2021; Maros et al., 2023; Munna & Kalam, 2021).
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Miller defines student learning assessment as various procedures for obtaining student
learning information and determining decisions about student performance or learning
outcomes. Assessment of student learning outcomes is a teacher activity related to
making decisions about achieving competencies or student learning outcomes during
the learning process. The assessment of learning outcomes must meet the principles as
expressed by Anderson (2003), namely (1) meaningfulness, (2) transparency or
explicitness, (3) fairness, and student assessment data collected by teachers through
assessment procedures and tools that are by the competencies that must be achieved by
students or indicators that have been determined to be assessed.

Permendiknas Number 66 of 2013 also mentions the assessment of student learning
outcomes, including cognitive competencies (knowledge), affective, and psychomotor
(skills), which are carried out in a balanced manner. The ideal assessment in learning is
an assessment that covers all three areas. The assessment commonly used to measure
student skills is called performance assessment (Pramana & Putra, 2019). Performance
assessment is a test of deeds. In this assessment, students are expected to practice and
carry out several activities, and then an assessment of students is carried out based on
assessment guidelines (Sudirman et al., 2023). Performance assessment is an assessment
carried out by observing student activities in doing something (Sani, 2022). According
to Hidayat (2015), performance assessment is carried out by observing student activities
in doing something. This assessment is suitable for assessing the achievement of
competencies that require students to perform specific tasks, such as practice in the
laboratory or practice, presentations, discussions, role-playing, playing musical
instruments, singing, reading poetry/declamation, etc. This assessment is more
authentic than the written test because the assessed attitudes better reflect the student's
ability. Performance assessment needs to consider the following: 1) Performance
measures expected by students to demonstrate the performance of a competency; 2)
Completeness and accuracy of aspects to be assessed in the performance; 3) Specific
abilities needed to complete the task; 4) Strive for the abilities to be assessed not too
much so that all can be observed; 5) The abilities to be assessed are sorted in the order
in which they will observed. Performance appraisal is an assessment that focuses on
aspects of skills related to the psychomotor realm that can be demonstrated by students
(Munandar & Junita, 2022).

Performance assessment to measure students' drawing skills is an assessment that
asks students to perform several performances in a practicum related to manufacturing
design that has been done. This performance assessment reviews several aspects of the
assessment, namely aspects of the process, results, and work of student drawing. An
instrument performance assessment of the three cognitive, affective, and psychomotor
aspects must be conducted. Even more so When measuring students' drawing skills.
Drawing Skills have very complex parameters, so developing instruments suitable for
evaluating student skills is necessary. Therefore, it is necessary to conduct research
titled "Development of Performance Assessment Instruments to Measure Drawing
Skills in Vocational Students Mechanical Engineering Expertise Competencies," which
aims to make it easier for teachers to measure students' design skills.

RESEARCH METHOD

The research and development method is a research method used to produce specific
products and test the effectiveness of these products. The research design used in this
study is a research design for developing 4-D models. This includes four stages:
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defining, design, development, and dissemination (Thiagarajan, 1974). The flow of
research activities is shown in Figure 1.

[ Define ]
——
1 |
[ Develop ]
3
[ Disseminate |

Figure 1. Research flowchart.

The research subjects in this instrument development research are 31 students of
Mechanical Engineering at State Vocational School 2 Surabaya class XI. The defining
stage helps determine and define needs in the learning process and collects various
information related to the product to be developed. This stage is divided into several
steps, namely: 1) front-end analysis, 2) learner analysis, 3) task analysis, and 4) concept
analysis (Febrianti & Rambe, 2022; Rahmatsyah & Dwiningsih, 2021; Ramdani et al.,
2021). Design Stage After getting problems from the defining stage, the design stage is
carried out. This design stage aims to design instruments used to measure drawing
skills. The design stage here is to design an instrument to measure drawing skills.
Instruments designed to measure cognitive, psychomotor, and affective.

The development phase aims to produce instruments to measure drawing skills that
have been revised based on expert input and trials to students. There are two steps in
this stage, which are as follows: 1) Expert appraisal: This expert validation serves to
validate the content of the instrument to measure drawing skills before testing, and the
validation results are used to revise the initial product. Material experts and linguists
will then assess the instrument to determine whether the instrument to measure
drawing skills is feasible. The results of this validation are used as refinement material
for the perfection of the instrument, measuring the developed drawing skills. After
draft I is validated and revised, draft II is produced. Draft II will then be tested on
students in a limited field trial phase; 2) Product Testing (development testing). After
expert validation, limited field trials were carried out on vocational school students in
Surabaya to find out the results of the application of instruments measuring drawing
skills in vocational school Competence of mechanical engineering expertise. The results
obtained from this stage are in the form of instruments to measure revised drawing
skills.

Validation of instrument products was carried out by five experts with expertise in
Vocational Education and tested on vocational students. Instrument validation is
carried out in three stages: validation of instrument content with the content validity
ratio (CVR) method, item-total correlation and reliability, and fit-item analysis. An
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instrument is said to be suitable for use if it meets the following requirements: (1) CVR
value > 0.30; (2) item-total correlation value > 0.20 and reliability value = 0.60; and (3)
infit mean square (IMS) and outfit mean square (OMS) values of 0.50-1.50. The
dissemination stage is next after limited trials, and the instrument has been revised.
However, this research is only limited to the product trial stage.

RESULTS AND DISCUSSION

Result

The defining stage is concept analysis, which aims to determine the content of the
instrument to measure drawing skills, which are part of the technical drawing
competencies that must be possessed by vocational students, especially the Mechanical
Engineering expertise program, and only focuses on drawing skills.

Table 1. Variable definition.

Variable Operational Definition

Technical drawing skills are the ability to create, read, and
interpret technical drawings with precision, which various

Drawing Skills engineering fields, such as engineering, manufacturing,
architecture, and design, use as a vital communication tool
between professionals in the design, production, and construction
processes.

The design stage is the development of instruments, including test preparation
(criterion-test construction). The preparation of instrument tests is based on learning
objectives that become a benchmark for students' abilities in the form of products,
processes, and psychomotor during and after technical drawing learning activities.

Table 2. Developed variables and indicators.

Variable Indicators Items Data collection Instrument
Number
1. Drawing Paper
Sorting out 2. Stationery
equipment and 3. Ruler
completeness 4. Compass 1-7
of technical 5. Mal Letters and Numbers
drawings 6. Mal Lengkung
7. eraser
8. Correctness of using continuous
thick lines
. Placing the 9. Precision of using continuous thin .0
Drawing lines of a lines Sheet 811
Skills technical 10. Accuracy of using thick/Thin
drawing scratch lines
11. Accuracy of using thin scratched
lines

12. Type A (thin letter) with a thickness
of 1/14 h with upright and oblique
shapes. The angle of inclination for
italics is 75° concerning the 12-13
horizontal line.
13. Type B (regular letter) has a
thickness of 1/10 h with upright

Placing letters
and numbers of
technical
drawings
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Variable Indicators Items Data collection Instrument
Number
and oblique shapes. The angle of
inclination for type B italics is the
same as type A, which is 750
concerning the horizontal line.
Shows 14. Geomeri Specification Conformity
geometric 15. Geometry Accuracy 14-16
construction 16. Clarity and readability
drawings

17. There is a projection symbol
18. There is a drawing scale

E:}Clg;cgal 19. There are units of Drawing
. 20. There is a drawing date 17-23
drawing . : .
Hauett 21. There is a Drawing caption
ehiquette 22. There are several Drawing
23. Available paper size
. 24. Projection Accuracy
Display a . .
- 25. Dimensional Accuracy
projection - . Do 24-26
. 26. Compliance with projection
drawing.
standards
27. Measuring line accuracy
Designing 28. Auxiliary line precision 2730
sizing 29. Size Inclusion

30. Size symbol

This development phase aims to produce an instrument performance assessment to
measure revised drawing skills based on expert input and trials with students. There
are two steps in this stage, which are as follows: 1) Content validation of the instrument
is carried out by five experts with areas of expertise shown in Table 3. Validation
instruments are arranged based on the Likert scale 1-4. Scale 1 means very bad, scale 2
means not good, scale 3 is good, and scale 4 is perfect. The validator can provide
suggestions for necessary improvements to each item.

Table 3. Areas of expertise and origin of validator institutions.

No Areas of Expertise Origin of Institution Sum
1 Mechanical Engineering State University of Surabaya 1
(design)
5 Mechanical Engineering State University of Surabaya 1
(design)
3 Machining engineering State Vocational School 2 1
Surabaya
Machining engineering State Vocational School 2 1
Surabaya
5  Machining engineering Vocational School PGRI 4 1
Total of Validators 5

The developed instrument is tested for feasibility with validity and product trials to
determine the drawing skills of Vocational School students of the mechanical
engineering expertise program. Products in the form of observation instruments tested
on Vocational School students in Surabaya, for the results of instrument trials, can be
seen in Table 4.
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Table 4. Results of CVR, item test correlation, OMS, and IMS analysis.

Item CVR Item Test Correlation OMS IMS
1 1 0.55 0.38 0.40
2 1 0.33 1.35 1.33
3 1 0.37 1.14 1.18
4 1 0.44 1.36 1.42
5 1 0.50 0.78 0.76
6 1 0.58 1.00 0.97
7 1 0.34 0.58 0.60
8 1 0.46 0.87 0.87
9 1 0.55 0.75 0.75

10 1 0.69 2.23 2.21
11 1 0.62 1.40 1.53
12 0.60 0.59 1.68 1.76
13 1 0.57 0.59 0.56
14 1 0.40 0.49 0.51
15 1 0.24 0.33 0.37
16 1 0.33 1.06 1.01
17 1 0.76 0.44 0.38
18 1 0.52 1.10 1.06
19 1 0.08 1.93 1.86
20 1 0.64 0.62 0.63
21 1 0.82 0.77 0.86
22 1 0.75 0.66 0.65
23 1 0.69 1.20 1.22
24 1 0.70 1.03 1.07
25 0.60 0.61 0.68 0.67
26 1 0.65 0.80 0.77
27 1 0.72 0.46 0.45
28 1 0.87 1.22 1.48
29 1 0.84 0.86 1.12
30 1 0.58 0.90 0.84

Table 5. Recapitulation of validity and reliability.

Number of items that

Instruments Nu.mber of Item—T(.)tal Reliability does not meet the
items Correlation .
criteria
) ) Item 1, 10, 11, 12,
Skills Drawing 30 0.08 - 0.87 0.87 15,19, 27

Discussion

Based on content validity tests, item-total correlation and reliability, and item fit
analysis, they will be compared to make it easier to conclude which items will be
retained and revised /discarded.
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Table 6. Recapitulation of items that do not meet the criteria.
Items That Do Not Meet the Criteria

Instruments  No. Item-Total Conclusion
Item CVR Correlation OMS  IMAGES
1 1 0.55 0.38 0.40
10 1 0.69 2.23 2.21 Still in use
) 11 1 0.62 1.40 1.53
Dgiviﬁ?g 12 0.60 0.59 1.68 1.76
15 1 0.24 0.33 0.37 Revised /discarded
17 1 0.76 0.44 0.38 Still in use
19 1 0.08 1.93 1.86 Revised /discarded
27 1 0.72 0.46 0.45 Still in use

Based on the results presented in Table 6, several items must meet the CVR, total
correlation, OMS, and IMS criteria, so these items must be revised or discarded. In
developing the drawing skills instrument, there were two items, namely item number
15 and number 19. Meanwhile, no other items did not meet the CVR, total correlation,
OMS, and IMS criteria. Thus, all items can be maintained and used as research
instruments. An instrument is said to be suitable for use if it meets the following
requirements: (1) CVR value > 0.30; (2) item-total correlation value > 0.20 and reliability
value > 0.60; and (3) IMS and OMS values of 0.50-1.50.

CVR is a way to evaluate the level of consistency between the assessment of experts
and the items presented in the proposed Instrument (Handoyo et al., 2023). CVR is the
ratio between the standard deviation and the average value of all expert assessments for
each Instrument item. CVR results can be interpreted as follows: 1) Consistency of
Assessment: A high CVR value indicates a high degree of agreement among experts in
assessing the items in the instrument. This indicates that the information presented in
the CV is considered relevant and consistent by the assessors; 2) Item Quality: CVR can
also indicate overall item quality. The higher the CVR value, the greater the confidence
that the item presents relevant and reliable information; 3) Reliability of Expert
Assessment: CVR testing also helps evaluate the reliability of the experts' judgment in
the CV appraisal process. A low CVR value can indicate a significant difference in
assessment among experts, which may indicate an improvement in the assessment
process or may need increased consistency between raters; 4) Item Repair: CVR test
results can also guide instrument makers to improve the developed instrument
(Almanasreh et al., 2019). Those items with low CVR values can be identified as areas
needing improvement. In the CVR testing carried out in this study, all items obtained a
value of 0.30, so all instrument items developed are unnecessarily revised.

Interpreting this total correlation value can provide a deeper understanding of the
items being tested: 1) Relationships Between Variables: A high total correlation value
indicates a strong relationship between the items in the test. This may indicate that
there is a significant dependence between the various aspects observed; 2) Data
Complexity: The higher the total correlation value, the more complex the relationship
between variables in the test result data; 3) Model Fit: In some cases, low Total
Correlation may indicate that the model used may not be complex enough to capture
the relationships present in the test data; 4) Item selection: Items that have a low
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contribution to total correlation can be considered as candidates for deletion or revision
in further analysis (Dash & Paul, 2021). The total correlation test results obtained two
items with a value of less than 0.20, namely items 15 and 19, which need attention.

OMS and IMS are two ways to evaluate item responses in the tests. The
interpretation follows: 1) Item Response Consistency: OMS/IMS values close to 1
indicate item responses consistent with the test's overall response pattern (Lim & Hubh,
2019). This shows that the item has a level of difficulty that matches the respondent's
ability; 2) Non-Compliant Items: A high OMS/STI may indicate an item that is too
difficult or too easy for the respondent's ability level, while a low OMS may indicate a
pattern of unexpected responses or ambiguous items; 3) Item Selection and Update:
Items with low OMS/IMS may be revised or deleted, while items with high OMS/IMS
may need to be reformulated to improve consistency with the RSCH model; 4) Test
Validity: The validity of the test may be questioned if there are many items with
inappropriate OMS/IMS values. Therefore, OMS/IMS analysis is essential in validating
the instruments created (Rahim & Haryanto, 2021). From the results of trials on the
developed instrument, eight items were obtained that did not meet the criteria, namely
items 1, 10, 11, 12, 15, 17, 19, 27.

Based on the CVR, total correlation, OMS, and IMS criteria, some items need to be
met, so they must be revised or discarded. In the developed instrument, there are two
items, namely item no. 15 and 19. While other items are declared to meet the criteria of
CVR, total correlation, OMS, and IMS. Thus, 28 items can be maintained and used as
research instruments.

CONCLUSION

Fundamental Findings: The developed performance instrument can measure students'
drawing and machining engineering skills competency. Two types of instruments were
developed regarding Performance Assessment for Measuring Drawing Skills, namely
assessment sheets and checklist sheets. Implications: Teachers can use this instrument
to measure vocational school students' drawing skills more accurately because it refers
to technical drawing learning outcomes, especially machining engineering skills
programs. Limitations: Drawing Competence is very broad, so the development of this
instrument only focuses on basic drawings (technical drawings); it cannot be used to
measure other drawing competencies, such as CAD or CAM. Further Research: The
results of the development of this instrument will be used to conduct further research
regarding essential intelligence that influences the drawing skills of vocational school
students in machining engineering expertise programs.

ACKNOWLEDGEMENTS

Thank you to Universitas Negeri Surabaya for funding this research in the scheme of
basic research for domestic studies. We would also like to say a big thank you to SMK
Negeri 2 Surabaya for being a partner in completing this research.

REFERENCES

Abdulrahaman, M. D., Faruk, N., Oloyede, A. A., Surajudeen-Bakinde, N. T., Olawoyin, L. A.,
Mejabi, O. V., Imam-Fulani, Y. O., Fahm, A. O., & Azeez, A. L. (2020). Multimedia tools in
the teaching and learning processes: A systematic review. Heliyon, 6(11), 1-10.
https://doi.org/10.1016/j.heliyon.2020.e05312

Al-Alawi, R.,, & Alexander, G. L. (2020). Systematic review of program evaluation in

IJORER: https./fjournal.ia-education.com/index.php/ijorer 276


https://doi.org/10.1016/j.heliyon.2020.e05312

Development of Performance Assessment Instruments for Measuring Drawing Skills in Vocational Students Competence in
Mechanical Engineering Expertise

baccalaureate nursing programs. Journal of Professional Nursing, 36(4), 236-244.
https:/ /doi.org/10.1016/j.profnurs.2019.12.003

Almanasreh, E., Moles, R., & Chen, T. F. (2019). Evaluation of methods used for estimating
content validity. Research in Social and Administrative Pharmacy, 15(2), 214-221.
https://doi.org/10.1016/j.sapharm.2018.03.066

Anderson, L. W. (2003). Classroom assessment: Enhancing the quality of teacher decision making.
Lawrence Erl-baum Associates Inc.

Dash, G., & Paul, J. (2021). CB-SEM vs PLS-SEM methods for research in social sciences and
technology forecasting. Technological ~Forecasting and Social Change, 173, 1-14.
https:/ /doi.org/10.1016/j.techfore.2021.121092

de Vries, J. A., Dimosthenous, A., Schildkamp, K., & Visscher, A. ]. (2022). The impact on
student achievement of an assessment for learning teacher professional development
program. Studies in Educational Evaluation, 74, 1-11.
https://doi.org/10.1016/j.stueduc.2022.101184

Dwivedi, Y. K., Ismagilova, E., Hughes, D. L., Carlson, J., Filieri, R., Jacobson, J., Jain, V.,
Karjaluoto, H., Kefi, H., Krishen, A. S, Kumar, V., Rahman, M. M., Raman, R,
Rauschnabel, P. A., Rowley, J., Salo, J., Tran, G. A., & Wang, Y. (2021). Setting the future of
digital and social media marketing research: Perspectives and research propositions.
International Journal of Information Management, 59, 1-20.
https://doi.org/10.1016/j.ijinfomgt.2020.102168

Fakhruddin, B., Kirsch-Wood, J., Niyogi, D., Guoqing, L., Murray, V., & Frolova, N. (2022).
Harnessing risk-informed data for disaster and climate resilience. Progress in Disaster
Science, 16, 1-15. https:/ /doi.org/10.1016/j.pdisas.2022.100254

Febrianti, A., & Rambe, E. D. A. (2022). Development of a module based on a contextual
approach to science lessons to improve student learning outcomes in the higher class.
International Journal of Students Education, 1(2), 29-34.

Firmansyah, R., Putri, D. M., Wicaksono, M. G. S,, Putri, S. F., Widianto, A. A., & Palil, M. R.
(2021). Educational transformation: An evaluation of online learning due to COVID-19.
International ~ Journal  of  Emerging  Technologies in  Learning, 16(7), 61-76.
https:/ /doi.org/10.3991/ijet.v16i07.21201

Goss, H. (2022). Student learning outcomes assessment in higher education and in academic
libraries: A review of the literature. The Journal of Academic Librarianship, 48(2), 1-14.
https:/ /doi.org/10.1016/j.acalib.2021.102485

Handoyo, S., Suharman, H., Ghani, E. K., & Soedarsono, S. (2023). A business strategy,
operational efficiency, ownership structure, and manufacturing performance: The
moderating role of market uncertainty and competition intensity and its implication on
open innovation. Journal of Open Innovation: Technology, Market, and Complexity, 9(2), 1-16.
https:/ /doi.org/10.1016/].joitmc.2023.100039

Heyder, A. (2019). Teachers” beliefs about the determinants of student achievement predict job
satisfaction and stress. Teaching and Teacher Education, 86, 1-20.
https://doi.org/10.1016/j.tate.2019.102926

Hidayat, R. (2015). Performance appraisal as a tool for measuring employee job satisfaction.
llomata International Journal of Social Science, 3(1), 1-8.
http:/ /dx.doi.org/10.52728 /ijss.v4i3.876

Javaid, M., Haleem, A., Singh, R. P., Suman, R., & Gonzalez, E. S. (2022). Understanding the
adoption of Industry 4.0 technologies in improving environmental sustainability.
Sustainable Operations and Computers, 3, 203-217.
https://doi.org/10.1016/j.susoc.2022.01.008

Karmila, N., & Suchyadi, Y. (2020). Supervisi pendidikan di sekolah alam bogor. J[PPGuseda |
Jurnal  Pendidikan &  Pengajaran ~ Guru  Sekolah ~ Dasar,  3(1),  31-33.
https://doi.org/10.33751/jppguseda.v3il.2011

Li, F., Mohammaddokht, F., Hosseini, H. M., & Fathi, J. (2023). Reflective teaching and academic

IJORER: https://journal.ia-education.com/index.php/ijorer 277


https://doi.org/10.1016/j.profnurs.2019.12.003
https://doi.org/10.1016/j.sapharm.2018.03.066
https://doi.org/10.1016/j.techfore.2021.121092
https://doi.org/10.1016/j.stueduc.2022.101184
https://doi.org/10.1016/j.ijinfomgt.2020.102168
https://doi.org/10.1016/j.pdisas.2022.100254
https://doi.org/10.3991/ijet.v16i07.21201
https://doi.org/10.1016/j.acalib.2021.102485
https://doi.org/10.1016/j.joitmc.2023.100039
https://doi.org/10.1016/j.tate.2019.102926
http://dx.doi.org/10.52728/ijss.v4i3.876
https://doi.org/10.1016/j.susoc.2022.01.008
https://doi.org/10.33751/jppguseda.v3i1.2011

Development of Performance Assessment Instruments for Measuring Drawing Skills in Vocational Students Competence in
Mechanical Engineering Expertise

optimism as correlates of work engagement among university instructors. Heliyon, 9(2), 1-
16. https:/ /doi.org/10.1016 /j.heliyon.2023.e13735

Lim, M. S., & Hubh, S. (2019). Goodness of fit of the items used in the 2nd cycle of evaluation and
accreditation of medical schools by the korea institute of medical education and evaluation
based on the rasch model. Journal of Educational Evaluation for Health Professions, 16, 28-35.
https://doi.org/10.3352/jeehp.2019.16.28

Linda, L., & Yusup, F. (2020). Development of instruments for measuring water resources
knowledge for SMA/MA students. Journal of Biology Learning, 2(1), 1-18.
https://doi.org/10.32585/.v2i1.563

Mafarja, N., Mohamad, M. M., Zulnaidi, H., & Fadzil, H. M. (2023). Using of reciprocal teaching
to enhance academic achievement: A systematic literature review. Heliyon, 9(7), 1-23.
https://doi.org/10.1016/j.heliyon.2023.e18269

Maros, M., Korenkova, M., Fila, M., Levicky, M., & Schoberova, M. (2023). Project-based
learning and its effectiveness: Evidence from slovakia. Interactive Learning Environments,
31(7), 4147-4155. https:/ /doi.org/10.1080/10494820.2021.1954036

Miranda, A. (2021). Application of the practical method in theme 8 dance skills for class IV
students at SDN 2 panarung, palangka raya city. Institut Agama Islam Negeri Palangka Raya,
91-103.

Munandar, H., & Junita, S. (2022). The effectiveness of psychomotor evaluation using peer
assessment in the practicum activities. Jurnal Pendidikan Sains Indonesia, 10(3), 569-578.
https://doi.org/10.24815/jpsi.v10i3.24797

Munna, A. S., & Kalam, M. A. (2021). Teaching and learning process to enhance teaching
effectiveness: literature review. International Journal of Humanities and Innovation (IJHI), 4(1),
1-24. https:/ /doi.org/10.33750/1ijhi.v4i1.102

Nasution, S. W. (2022). Assessment of the independent learning curriculum in elementary
schools. Prosiding Pendidikan Dasar, 1(1), 135-142.

Pramana, K. A. B, & Putra, D. B. K. N. S. (2019). Merancang penilaian autentik. Media Educations.

Rahim, A., & Haryanto, H. (2021). Implementation of item response theory (IRT) rasch model in
quality analysis of final exam tests in mathematics. Journal of Educational Research and
Evaluation, 10(2), 57-65. https:/ /doi.org/10.15294 /jere.v10i2.51802

Rahmatsyah, S. W., & Dwiningsih, K. (2021). Development of interactive e-module on the
periodic system materials as an online learning media. Jurnal Penelitian Pendidikan IPA,
7(2), 2565-365. https:/ /doi.org/10.29303 /jppipa.v7i2.582

Ramdani, S. D., El Islami, R. A. Z., Pratiwi, H., Fawaid, M., Abizar, H., & Maulani, 1. (2021).
Developing digital teaching material on Basic Electricity based on problem-based learning
in vocational education. Jurnal Pendidikan Vokasi, 11(1), 78-91.
https://doi.org/10.21831/jpv.v11i1.38894

Reed, M. S., Ferré, M., Martin-Ortega, J., Blanche, R., Lawford-Rolfe, R., Dallimer, M., & Holden,
J. (2021). Evaluating impact from research: A methodological framework. Research Policy,
50(4), 1-24. https:/ /doi.org/10.1016/j.respol.2020.104147

Sani, R. A. (2022). Penilaian autentik. Bumi Aksara.

Setyono, G., Siswadi, S., Riyadi, S., Nugroho, W., & Khusna, D. (2023). Increasing the machining
process capabilities of wijaya putra vocational school students by implementing a 2-Axis
CNC-turning machine. Pengabdian Masyarakat Dan Inovasi Teknologi (DIMASTEK), 2(02),
97-101. https:/ /doi.org/10.38156/ dimastek.v2i02.53

Sudirman, S., Hakim, A., & Hamidi, H. (2023). Performance assessment comprehensively based
on project learning related to critical thinking: A bibliometric analysis. Jurnal Penelitian
Pendidikan IPA, 9(1), 171-179. https:/ /doi.org/10.29303 /jppipa.v9il.2518

Thiagarajan, T. (1974). Instructional development for training teachers of exceptional children.
National Center for Improvement Educational System.

van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de Haan, ]. (2020). Measuring the
levels of 21st-century digital skills among professionals working within the creative

IJORER: https./fjournal.ia-education.com/index.php/ijorer 278


https://doi.org/10.1016/j.heliyon.2023.e13735
https://doi.org/10.3352/jeehp.2019.16.28
https://doi.org/10.32585/.v2i1.563
https://doi.org/10.1016/j.heliyon.2023.e18269
https://doi.org/10.1080/10494820.2021.1954036
https://doi.org/10.24815/jpsi.v10i3.24797
https://doi.org/10.33750/ijhi.v4i1.102
https://doi.org/10.15294/jere.v10i2.51802
https://doi.org/10.29303/jppipa.v7i2.582
https://doi.org/10.21831/jpv.v11i1.38894
https://doi.org/10.1016/j.respol.2020.104147
https://doi.org/10.38156/dimastek.v2i02.53
https://doi.org/10.29303/jppipa.v9i1.2518

Development of Performance Assessment Instruments for Measuring Drawing Skills in Vocational Students Competence in
Mechanical Engineering Expertise

industries: A performance-based approach. Poetics, 81, 1-29.
https:/ /doi.org/10.1016/j.poetic.2020.101434

*Ali Hasbi Ramadani (Corresponding Author)

Department of Mechanical Engineering Education Faculty of Engineering,
State University of Surabaya

J1. Ketintang, Gayungan, Surabaya, East Java 60231

Email: aliramadani@unesa.ac.id

Prof. Dr. Ekohariadi

Department of Technology Education Faculty of Science and Technology,
Sunan Ampel State Islamic University Surabaya,

J1. Ketintang, Gayungan, Surabaya, East Java 60231

Email: ekohariadi@unesa.ac.id

Dr. Lilik Anifah

Department of Technology Education Faculty of Science and Technology,
Sunan Ampel State Islamic University Surabaya,

J1. Ketintang, Gayungan, Surabaya, East Java 60231

Email: lilikanifah@unesa.ac.id

Yuli Sutoto Nugroho

School of Electronic Engineering and Computer Science

Queen Mary University of London

327 Mile End Rd, Bethnal Green, London E1 4NS, United Kingdom
Email: y.nugroho@qmul.ac.uk

Revi Safitri, Ph.D

Department of Civil Engineering

Newcastle University

Newcastle upon Tyne NE1 7RU, United Kingdom
Email: r.safitri2@newcastle.ac.uk

IJORER: https./fjournal.ia-education.com/index.php/ijorer 279


https://doi.org/10.1016/j.poetic.2020.101434
mailto:aliramadani@unesa.ac.id
mailto:ekohariadi@unesa.ac.id
mailto:lilikanifah@unesa.ac.id
mailto:y.nugroho@qmul.ac.uk
mailto:r.safitri2@newcastle.ac.uk

