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Abstract. This study aims to determine learning constraints of basic mechanical engineering subjects and to determine the effect of learning constraints on student achievement. This type of research uses a survey method. Data obtained from questionnaires and documentation of student learning achievement. The questionnaire used to determine learning constraints and categorized into internal and external factors. The steps of data analysis in this study were to calculate the scores on internal and external factors that were learning constraints, then conduct regression analysis to determine the effects of factors that hindered learning on student achievement. The results of this study were readiness and interest became learning constraints and contributed to learning achievement by 20.4% and 6.9%.
1. Introduction 
Vocational schools have different characteristics from other educational units. A vocational school as an institution, which is expected to be able to provide young ready workers, who are ready to work, creative, and able to open work opportunities [1].  Vocational schools provides provisions for various knowledge, skills and knowledge to students so that they are able to do certain jobs [2]. The major in vocational schools contributes the most to the workforce in the industrialized mechanical engineering expertise program [3]. The workforce is dominated by mechanical engineering expertise programs due to the wide scope of material or the number of competencies that must be mastered in the expertise program. Mechanical engineering expertise program is divided into six skill competencies in vocational schools [4].

Table 1. Mechanical Engineering Expertise Program
	Skill Competence

	1.4.1
	Machining

	1.4.2
	Welding

	1.4.3
	Metal Casting

	1.4.4
	Industrial Mechanic

	1.4.5
	Engineering Design and Machine Drawing

	1.4.6
	Metal Fabrication and Manufacturing Engineering



The similarities of the six competencies lie in the subjects (C2) [5]. Subjects (C2) are subjects whose material is essential for the next subject (C3) or subjects that characterize each of the six skill competencies. Students must master these essential subjects well because students can further develop mastery of subject matter competency skills that are not their choice in vocational schools. Subject (C2) which is very important, it is necessary to know what students experience in carrying out learning which is considered to be a disturbance or threat in student learning. Distractions and threats in learning will become learning constraints, there are two factors that become learning constraints [6].  

Table 2. Learning Constraints Factor
	Factor
	Aspect

	Internal
	Readiness, Interest, Motivation, and Attitude 

	External
	Teaching method, Teacher and Student Relations, and Study Time



2. Method
Survey research designs are procedures in quantitative research in which investigators administer a survey to a sample or to the entire population of people to describe the attitudes, opinions, behaviors, or characteristics of the population. In this procedure, survey researchers collect quantitative numbered data using questionnaires. The steps in the process of conducting survey research follow the general process of research. Survey steps, however, address primarily the procedures for collecting data, analyzing data, and writing the final report [7]. 
Table 3. Research Steps
	[bookmark: _Hlk48242683]Step
	Instruction

	1
	Decide if a Survey Is the Best Design to Use

	2
	Identify the Research Questions or Hypotheses

	3
	Identify the Population, the Sampling Frame, and the Sample

	4
	Determine the Survey Design and Data Collection Procedures

	5
	Develop or Locate an Instrument

	6
	Administer the Instrument

	7
	Analyze the Data to Address the Research Questions or Hypotheses

	8
	Write the Report



Step 1, using a survey is the best choice because it can describe learning constraints of a particular population and can describe the relationship between learning constraints and student achievement.
Step 2, this research uses research questions, namely "What are the aspects that become learning constraints from internal factors and external factors of students?" and "How is the influence of aspects that become learning constraints from internal factors and external factors on student achievement?".
Step 3, the population is determined based on students who have experienced learning in the subject (C2) of mechanical engineering in vocational schools and the distance of data collection with the condition of students who have completed learning is not too long to minimize the occurrence of forgetfulness what students experience.
Step 4, the survey design used is a cross-sectional survey by collecting data one by one at a time using a questionnaire. Using a questionnaire is efficient because the researcher knows exactly which variables to measure and knows what can be expected from the respondent, suitable if the respondent is large enough [8]. The next data is student achievement.

Table 4. Internal Factor Questionnaire Guidelines
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	Indicator
	No. Questionnaire

	Readiness
	Understand previous lesson, confidence, self-control.
	1, 2, 3, 4, 5, 7

	Interest
	Interested, attention, have hopes, feel happy and satisfied, provide feedback, more participation.
	8, 9, 10, 11, 12, 13, 14, 15, 16

	Motivation
	Diligent and tenacious, responsive, excited, have a clear goal, there was a sense of competition.
	17, 18, 19, 20, 21, 22, 23, 24

	Attitude
	Give a response, perception of circumstances, sensitive.
	25, 26, 27, 28



Table 5. Eksternal Factor Questionnaire Guidelines
	Aspect
	Indicator
	No. Questionnaire

	Teaching method
	Generate attention, uplifting, giving activity, repetition of lessons, linking knowledge, give a demonstration of objects, give an opportunity to respond, give evaluation.
	29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40

	Teacher and Student Relations
	Teacher and student interactions, provide motivation, gives insight, provide problem solving.
	41, 42, 43, 44, 45, 46 

	Study Time
	Time to start, duration.
	47, 48, 49, 50, 51



Step 5, this research uses instruments made by researchers, so it is necessary to do the validity and reliability of the instrument. Testing the validity of the instrument in this study using the Construction Validity Test by using the opinions of experts [8]. Reliability testing in this study uses the Spearman Brown technique. After validating and testing the reliability, then testing the instrument. 

Table 6. Instrument Testing Results
	Aspect
	Information

	Readiness
	Valid

	Interest
	Valid

	Motivation
	Valid

	Attitude
	Not Valid

	Teaching method
	Valid

	Teacher and Student Relations
	Valid

	Study Time
	Valid



Step 6, conducting research using a questionnaire by asking permission during the learning process to distribute questionnaires for students.
Step 7. Analysis of the first data, namely to answer the research question "What are the aspects that become learning constraints from internal factors and external factors of students?" by using the results of the questionnaire scores, then the results are categorized to determine the aspects that become learning constraints [9].


Table 7. Learning Constraints Criteria
	Score Ranges
	Criteria

	76 – 100%
	Not inhibing

	51 – 75%
	Less inhibing

	26 – 50%
	Inhibing

	0 – 25%
	Very inhibing 
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The next question that needs to be answered is "How is the influence of aspects that become learning constraints from internal factors and external factors of students on student achievement", it is necessary to do a regression analysis. The requirements for conducting regression analysis are to test the requirements of the analysis, Normality Test  [10], Linearity Test [11], and Heteroscedasticity Test [12].

Table 8.  Normality test
	Aspect
	Information

	Readiness
	Normal

	Interest
	Normal

	Study Time
	Not Normal

	Learning Achievement
	Normal



Table 9. Linearity Test and Heteroscedasticity Test
	Aspect
	Information

	Readiness - Learning Achievement 
	Linear, Heteroscedasticity does not occur

	Interest - Learning Achievement
	Linear, Heteroscedasticity does not occur



Table 10. Regression Analysis
	Aspect
	R
	r2
	Information

	Readiness - Learning Achievement 
	0,452
	0,204
	influence and contribute 20,4%

	Interest - Learning Achievement
	0,264
	0,069
	influence and contribute 6,9%



Step 8, readiness and interest as learning constraints contribute to student achievement as much as 20.4% and 6.9%


Table 11. Interpretation of Correlation Coefficients
	Interval
	Relation Level

	0,00 – 0,199
	Very Low

	0,20 – 0,399
	Low

	0,40 – 0,599
	Moderate

	0,60 – 0,799
	Strong

	0,80 – 1,000
	Very Strong



3. Conclusion
Learning Constraints in basic mechanical engineering subjects are readiness and interest. Indicators of readiness that become learning constraints are “understand previous lesson” and “confidence”. The next indicator on interest that become learning constraints are “interested” and “more participation”. The aspects of readiness and interest show a positive influence and contribution to student achievement at moderate and low levels.
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