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Abstract— Developed countries in the world need evaluation in the world of education. This evaluation is used to formulate policies
that support the creation of competitive human resources against the industrial era 4.0. This research conducted to analyze and look
at the mechanical, technological competencies of students who are influenced by factors of learning psychology, namely the scientific
approach to learning, the level of student independence and the reasoning abilities of students. This study will use a non-probability
sampling technique, namely accidental sampling technique. This method is a sampling procedure that selects samples from people or
units that are most easily found or accessed as respondents. It is undoubtedly by the size of the sample in the Structural Equation
Model with the estimation model using a minimum Maximum Likelihood (ML). The population of this research is the tenth-grade
students in the Mechanical Engineering expertise program which consists of the Field of Mechanical Engineering and Welding
Techniques in the Vocational High School in Makassar City, amounting to 248 students. The number of samples used was 120
respondents considering the outlier numbers at the period of the examination. The exogenous variable in this study is the
implementation of the scientific approach, learning independence. The endogenous variable in this study is the achievement of
mechanical technology competencies while the intervening variable or connecting variable is reasoning ability. From the
consequences of the analysis, there is a significant influence between the variable ability to mechanical technology competence and the
variable self-regulated learning to mechanical technology competence. It shows that students mandate learning, either directly or
indirectly, will improve student competence but must be through understanding students' ethical reasoning. From the results of the
study, there is a significant influence between the variable ability to mechanical technology competence and the variable self-
regulated learning to mechanical technology competence. It shows that students mandate learning, either directly or indirectly, will
improve student competence but must be through understanding students' ethical reasoning.

Keywords— evaluation education; scientific approach; reasoning; self-regulated learning; structural equation model analysis.

expected to be able to compete during the era of
I. INTRODUCTION globalization. The era of globalization brings new challenges
the that must be answered by education. Global changes require
f:hanges in the management of life and society, including in
he field of education. The concept of global education
emphasizes whole ways of thinking if not just want to
expand information about global linkages. With global
education, it is expected that the quality of human resources
would increase. Education is no longer teacher-centered but
is student-centered. So that the output of education will be

improved and able to compete amid the era of globalization.

Education is the most crucial thing in a nation,
development of a nation cannot be separated from the role o
education, where through education a nation can produc
reliable and expert human resources in various fields,
reliable human resources can contribute positively to the
sustainability of the economy and the progress of the nation
[1]. The government plays a vital role in the continuity of
education, where the government as a facilitator facilitates

the community with adequate access to education, both in -
4 g The ability of students to explore and understand the

the form of learning resources, facilities, and infrastructure, ; . ; ) X
learning material taught by teachers is an important thing to

educators who are experts in their fields, so that education™-". ; . \ .
can reach all levels of society [2] achieve maximum learning goals and quality [3]. A learning

Global education plays a significant role in improving the 2ctiVity will end in vain if the students are not able to

quality of human resources. Quality human resources areunderstand and master the subject matter taught. In the era of

globalization which is increasingly advanced and developing
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today, especially in the field of education students are The scientific approach is part of a student-centered
required to have quality human resources so that later theyearning system and encourages active participation from
can compete in life during an increasingly advanced era.students. The scientific method aims to provide

Therefore, in the field of education needs to be considered inunderstanding to students in identifying and explanation
the implementation of quality and efficient learning various materials using logical methods; data can come from
activities by a teacher in delivering material to students soanyplace, anytime and do not depend on direction
that students can quickly receive and understand teachingnformation from the trainer. The application of a scientific

material. approach to school learning aims to familiarize students with

From the data from Education for All Global Monitoring thinking, acting, and working using clear rules and steps [12].
Report of UNESCO [4], Indonesian education is lagging The learning process becomes more critical than learning
neighboring countries in ASEAN. In 2011, Indonesia's 127 outcomes [13]. Learning with a logical method is learning
Education Development Index (EDI) was 69th. The position that consists of observing, formulating questions and
of Indonesia is lagging compared to Malaysia in position 65 formulating hypotheses, gathering information with various
or Brunei which is in position 34, and Education products methods, processing information and sketching decisions
have not produced graduates who can think critically equaland communicating conclusions as well as other findings
to the abilities of other peoples' children even though outside the problem formulation to obtain learning,
education is the main instrument of generation [5], [6]. competences, and manners.

Many problems will arise when students have practiced The ability of reasoning is the goal to be achieved in each
where students must think quickly to be able to solve thelearning process both through formal and non-formal
problems faced during practice so that the work done can beeducation, as well as in learning mechanical technology.
completed according to the time specified. That is what Developing a reasoning process is needed because learning
causes science-based experiments to be a field of scientifienechanical technology requires a search process of
approaches with specific objectives and rules, where theknowledge that is more specific to reasoning because in
main goal is to provide strong skills with a realistic addition to the theories given later students will face with the
theoretical basis for the phenomena we will observe. When aprocess of working directly on practical learning, which
problem that is to observed raises questions that cannotequires students to be able to understand the use of tools
answer, the scientific experiment method should be able toand equipment more quickly. Work, students are required to
provide answers through logical processes, the process obe able to understand the processes of work safety when
learning experimental approaches is essentially a process ofonducting practical learning activities.
scientific thinking to prove hypotheses with logical thinking. Data from the Trends in the International Math and

The ability of students to learn is the skill of a student, Science Survey in 2007 [14], it mentioned that only 5% of
who has the results of what has learned that can show oindonesian students could work on advanced categories that
seen through the results of learning [7]. There are threeneeded seasoning. In another perspective, 78% of Indonesian
domains (aspects) that are related to students' abilities irstudents could only work on low category questions which
learning, namely the cognitive domain (knowledge), the merely required knowing or memorizing. It is where the
affective domain (attitude), and the psychomotor domain need to develop a curriculum that requires mastery of
(skills) [8], [9]. The cognitive domain is the ability of reasoning.
students to analyze a problem based on their understanding. Self-Regulated learning will be able to make students
Affective domains are students able to determine the attitudebetter prepared to face various problems faced when the
to accept or reject an object. Psychomotor domains arelearning process carried out because students have high
students able to express well. Every student is said to bemotivation and willingness to understand and understand the
successful in learning if he can learn as stated abovelearning given by the instructor and make students more
However, the problem is that not all students have the sameactive in asking and answering questions given by the
ability. Many factors influence students' ability to learn, instructor [15]. Therefore, learning mechanical technology
including internal factors, external factors, and learning cannot be underestimated by students should be directed to
approach factors. help students learn. In learning mechanical technology,

The process of learning mechanical technology is very learning independence and reasoning skills needed. Students
complex, meaning that in the learning process it involves who are independent and have high reasoning will easily
many elements, not only teachers and students but alsainderstand and master the lesson well. Mechanical
technical and non-technical elements considered. Howevertechnology lessons that require learning independence and
the reality in the field to improve reasoning skills is not easy; reasoning skills to be able to master learning competencies
this is because most teachers still teach in the usual way saith satisfying results.
that the learning process still focused on the instructor and Based on this, there is no other word for teachers to
lack of innovative learning [10]. Creating learning that is continue to improve their competencies, including in terms
innovative, quality, fun, and focused on students following of applying the scientific approach to learning. The
the level of ability of students is vital; one of them is by instructor is a learning manager. He is a thoroughly learning
applying a scientific approach. So that by implementing a controller. The flow of learning depends on the "concoction"
scientific approach in learning mechanical technology, it is of the learning strategies it designs. This research was
expected to overcome student problems in improving their conducted to analyze the dominant factors, namely the
reasoning abilities [11]. Besides this, learning with a implementation of the scientific approach, learning
scientific approach can also foster student independence.
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independence, and reasoning ability in influencing namely from "strongly agree,
mechanical technology competencies. and "strongly disagree."

agree," "doubt," "disagree"

D. Research Design

This research was conducted to determine how much

A. Research Approach influence and contribution of exogenous variables on

Every research usually uses approaches and methods. Thendogenous variables. The exogenous variable in this study
approaches and methods used usually to refer to theis the implementation of the scientific approach (X1),
construction of the problem, the purpose of the study, andlearning independence (X2). The endogenous variable in this
the examination hypothesis. In this study, the approach usedtudy is the achievement of mechanical technology
is a quantitative approach. This approach relies more oncompetencies (Y) while the intervening variable or
numbers in the form of scores as a basic framework ofconnecting variable is reasoning ability (Z). The relationship
analysis. The score obtained by the survey method. Thisbetween exogenous and endogenous variables shown in the
method, according to [16], is commonly used in huge and following figure:
slight populations, but the data studied is data from samples
taken from the population, so that related affairs, allocation,
and relationships between variables found. In this case, the
survey is intended to study attitudes, beliefs, values,
demographics, behavior, opinions, habits, desires, ideas and
other types of information [17], which needed for research : Mechanical
purposes. From the data, facts or information obtained Reasoning Technology
through the survey can describe the condition of each Competence
variable studied so that it is possible to know the influence
of one variable with another variable, which in the context of
this study the independent variable on the dependent| Self-Regulated
variable. Learning

Il. MATERIAL AND METHODS

Scientific
Approach

A 4

Ability

A

B. Respondents

The respondents of this research are the tenth-grade
students in the Mechanical Engineering expertise program The research design in Figure 1 takes the form of a
which consists of the Field of Mechanical Engineering and structural model which is part of the SEM model shows the
Welding Techniques in the Vocational High School in correlation between latent variables in the research model
Makassar City, amounting to 248 students. This method is a[21]. The testing of the structural model aims to find out
sampling procedure that selects samples from people or unitsvhat kind of relationship exists in the part of the variables
that are most easily found or accessed as respondents. It igat build the model rather than to make a new theoretical
undoubtedly by the size of the sample in SEM with the model [22].
estimation model using a minimum Maximum Likelihood _
(ML) which is required 100 samples [18]. Regarding the E. Data Analysis
minimum sample size with SEM analysis, according to [19], By looking at the theoretical framework, the data analysis
states that if the model analyzed there are 5 (five) constructamethod used in this investigation is quantitative examination
or less where each construct measured by at least 3 (threq)sing Structural Equation Modeling can describe as an
indicators, a minimum sample size of 100 - 300 observationsanalysis that combines the approach of factor analysis,
Hair [20], recommends the minimum number of samples is 5 structural model, and path analysis [23]. According to Hair
- 10 x the number of constructs (indicators) in this study as[20], Structural Equation Modeling is a combination of
many as 11 constructs, which means the number of sampleseparate statistical methods, namely factor analysis, and
used is 110 respondents. From this, the number of samplesimultaneous equation models. This study uses a
used was 120 respondents considering the outlier numbers anultivariate Structural Equation Model (SEM) technique,
the period of the examination. based on the consideration that SEM can combine
measurement models and structural models simultaneously
when compared to other multivariate techniques — having
The questionnaire is a technique of data collection the ability to test direct and indirect influences (direct and
conducted by providing a set of forms or written statementsindirect) [18]. The software used to process this data is IBM
to obtain information from several respondents. This study AMOS 22.
uses a form of a directly closed questionnaire designed in
such a way as to obtain data about the conditions I1l. RESULT AND DISCUSSION
experienced by respondents; then all alternative answers are
listed in the questionnaire so that respondents choose one of. The goodness of Fit (GOF)
the appropriate answers. Instruments gave to respondents Some researchers then gave their views on the size of the
using the Likert scale technique 5 points to measure researclnodel fit that needed to reported. Garson [19], it suggested
variables. Respondents will later choose answers fromto only description CMIN, RMSEA, one from baseline fit
positive statements with five alternative answers available, (NFI, CFI, TLI, IFI, RFI,), one from parsimony fit (PCFI,

Fig. 1. Research Design Mechanical Technology Competence

C. Data Collection
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PNFI), and one from CAIC, BIC, AIC, ECVI, BCC, MECVI. reporting Chi-square, df, Probability, CFI, RMSEA, and
Unlike Gefen [24], which only recommends reporting Chi- SRMR. Boomsma [27], recommends only reporting Chi-
square, GFI, AGFI, SRMR, RMSEA, CFI, TLI, and RNI. square, CFl, RMSEA, and SRMR. There are three types of
Schumacher and Lomax [25], recommend only reporting measures in goodness-of-fit as follows:

RMSEA, CFl, and GFI. Kline [26], recommends only

299

SCI1 | | sCl2 | | SCI3

Scientific
Approach

Mechanical

Reasoning == S
= Technoiogy

Ability

P

Self Regulated
Learning

SRL 1 SRL 2 SRL 3

PRrars

Fig. 2. Output Research Design Structural Equation Model with IBM AMOS

TABLE |
THE GOODNESS OFFIT (GOF) CRITERIA

No. | Criteria Value Limit Value Result Source
1 Absolute fit measures
Chi-Square (%) 0.812 >0.050 Fit [18], [28], [29]
Normal Chi-Square (CMIN/DF) 0.891 <2.000 Fit [25], [30], [31]
Goodness of Fit Indices (GFI) 0.931 >0.900 Fit [25], [28], [32]
Root Mean Square Error of Approximation (RMSEA) 0.000 <0.080 Fit [25], [33]-[37]
2 Incremental Fit Indices
Tucker Lewis Index (TLI) 1.018 >0.900 Fit [25], [38], [39]
Comparative Fit Index (CFI) 1.007 >0.900 Fit [37], [40], [41]
Incremental Fit Index (IFI) 1.012 >0.900 Fit [42]
3 Parsimonious Fit Indices
Parsimony Normed Fit Indices (PNFI) 0.614 >0.500 Fit [43], [44]
Parsimony Comparative Fit Indices (PCFI) 0.639 >0.500 Fit [43], [44]
TABLE Il
LOADING FACTOR ESTIMATE, COMPOSITERELIABILITY (CR),AND AVERAGE VARIANCE EXTRACTED (AVE)
Variable Latent Construct (Indicator) Estimate C.R AVE
Scientific Approach Submission of competencies and plan (SCI 1) 0.739 0.706/ 0.835
Application of educational strategies (SCI 2) 0.693
Application of scientific approach (SCI 3) 0.685
Self-Regulated Learning Metacognitive (SRL 1) 0.661 0.703] 0.833
Motivation (SRL 2) 0.759
Behavior (SRL 3) 0.690
Reasoning Ability Inductive reasoning (REA 1) 0.727 0.761] 0.829
Deductive reasoning (REA 2) 0.795
Mechanical Technology Competence Work safety (MTC 1) 0.603 0.723] 0.850
Measurement technique (MTC 2) 0.758
Material knowledge (MTC 3) 0.809

Evaluation of the Goodness of Fit criteria is an evaluation cut-off valuation criteria, to determine whether a model can
of the feasibility test of a model with several indexes and be accepted or rejected [45]. As seen in Table 1, the criteria
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for Goodness of Fit have met the requirements, which meansralue reflects the reliability of all indicators in the model.
the model is structurally fit and can use for further analysis. The minimum value of 0.70 is ideal and is 0.80 or 0.90. In
Each latent variable must be able to explain the indicatoraddition to Cronbach's Alpha, the compaosite reliability value
variance of at least 50%. Therefore, the absolute correlationthat interpreted is the same as the Cronbach's Alpha value
between latent variables and indicators must be > 0.70[46]. As seen in Table 2, the C.R value obtained from the
(absolute value of factor loadings) [46]. Reflective indicators results of SEM analysis on the measurement model > 0.7,
should be removed from the measurement model if theywhich means the reliability of all models is quite good, and
have a value of factor loadings below 0.40 [21]. As seen inthe model can use.
Table 2, the value of the loading factor in the measurement This Average Variance Extracted (AVE) value describes
model is quite good, but some values have not passed th@adequate convergent validity which means that a latent
recommended value which means that only a few constructsvariable can explain more than half of the variants of the
(indicators) can explain the correlation between latent construct on average. The minimum recommended AVE
variables. The correlation value can see from the value of thevalue is 0.50 [47]. Table 2 shows good results with the AVE
loading factor > 0.7. Then the reflective indicator value on value obtained if averaged at 0.84, which means that the
the structural model is entirely above the required value validity value of the structural model made has been very
which means there is no need for constructs from the latentgood.
variables that omitted. From the measurement model described in Table 3, the
The measurement model is assessed using reliability andesults of the Structural Equation Model with AMOS
validity. For reliability, Cronbach's Alpha can use. This Program are as follows:

TABLE IlI
STANDARDIZED REGRESSIONWEIGHT

Estimate S.E. C.R. P
Reasoning Ability <« Scientific Approach 0.370 0.536] 0.69( 1.621
Mechanical Technology Competence < Scientific Approach 0.365 0.383 0.953 1.126
Reasoning Ability <« Self-Regulated Learning 0.184 0.252 0.73( 1.318
Mechanical Technology Competence < Self-Regulated Learning 0.606 0.221 2.747 0.008
Mechanical Technology Competence < Reasoning Ability 0.736 0.23b 3.132 0.0p0

i , ) inductive reasoning and deductive reasoning. According to
B. Relationship Between Variables Arthur [49], inductive reasoning is a type of reasoning that
According to George & Mallery [48], a relationship starts from specific/singular questions, then general
between variables can be said to have a significant effect if: conclusions are drawn. While deductive reasoning can be a
» Critical Ratio (C.R) value is higher than 2.56; type of reasoning that starts from general questions, then
» A probability value (p) is smaller than 0.05 conclusions are specific/individual are drawn.
From the description; it can conclude that in the results of The scientific approach is closely related to three learning
the Standardized Regression Weight obtained in Table 3theories, namely the theory of Bruner, Piaget, and Vygotsky.

there are only two significant relationships, namely: In Bruner's learning theory or often called discovery learning
+ Reasoning Ability to Mechanical Technology theory, there are four most important things related to
Competence learning theory. First, someone only learns and develops

+ Self-Regulated Learning to Mechanical Technology ideas when he uses his mind. Second, by performing a
Competence cognitive development in the discovery process, scholars

will gain a sense and intelligence that is intrinsic knowledge.
Third, the only way for people to learn methods in making

ENEEa problem-solving is that they can make discoveries. Fourth,
,4 o with someone making a discovery, it will make memory
retention stronger. The four things above are compatible
with the cognitive processes needed in learning using the
a % logical method [50], [51]. Piaget's theory states that learning
Tty " »TTe2 is related to the creation and expansion of schemes. The
Reasoning J e NG scheme, in this case, is a combination of mental or cognitive
with which one can adapt and coordinate the situation
i ’6 around him [52].

Scientific approach is a studying method designed so that
students actively build ideas, laws or values through stages
Fig. 3 Relations between Scientific Approach to Mechanical Technology Of observing to identify or find problems, formulate
Competence through Reasoning Ability. problems, submit or formulate hypotheses, collect data with
various methods, examine data, draw conclusions and

The students were expected to be able to be critical andcommunicate ideas, laws, or the principle that is "found".
more active in the learning activities carried out. The

reasoning process divided into two reasons, namely
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The Scientific approach is a European project that of problem-solving. Whereas according to Kaur et al. [62],
involves interdisciplinary collaboration between that thinking processes (cognitive abilities) that can optimize
mathematics and science. It aims to develop learningmathematical problem-solving abilities are reasoning,
towards comprehensive and multidimensional learning aboutcommunication, and mathematical connections.
mathematical content and concepts. The basic idea is to Based on the results of several studies, there are still some
encourage mathematics learning in the scientific context andproblems encountered during learning related to weak
student activities. Then it is mentioned that this approach mathematical reasoning and communication skills. Among
links mathematics with science, so students will interestingly other things, Hiebert [63], reported that in general students
learn mathematics. Learning by doing activities will still use thinking based on memorization rather than doing
contribute to the students' intuitive understanding of reasoning processes in solving mathematical problems in the
mathematics. In other words, learning useful mathematics isclass. In the Lithner [64]-[66], an empirical study conducted
experiencing or acting [53]. In mathematics learning, the in parallel reported, based on study analysis, the habit of
steps of the scientific approach consist of collecting datausing imitation thinking by students is the main factor
from experiments, developing and investigating a behind the difficulty in understanding mathematical material.
mathematical model in the form of different representations, The results of similar studies from Boesen, Lithner, and
and reflections. Palm indicate that the difficulties in learning mathematics

In line with the outcomes of the research of Kramarski are mainly due to students still relying on superficial
and Mizrachi [54], whose research was conducted on 86memorization and mathematical thinking and mathematical
class VIl students. In this study found facts, students whothinking like this is generally used by students in all groups
often get learning with a metacognitive-self questioning age [67], [68].

(IMP) approach and given extensive opportunities to  Furthermore, in Hatzikiriakou's study, it was reported that
demonstrate their mathematical ideas, the achievement obased on studies relevant to deductive reasoning with the
mathematical reasoning abilities increases significantly subjects of prospective mathematics teachers, consistently

Copi [55], argues that reasoning is a unique form of showed that reasoning competencies did not materialize in
thinking to conclude the conclusions described by the the context of learning. In general, people make many
premise. Glass and Holyoak [56], say that reasoning is amistakes when solving abstract reasoning problems and they
conclusion of various current knowledge and beliefs. Galloti are not able to understand the difference between necessity
[57], the reasoning is transforming the information provided and possibility. It could be a misunderstanding in
to examine conclusions. It can be said that reasoning is anterpreting a premise, so it is wrong to build a mental model
person's thinking power in attracting and deducing things or an inability to translate the conclusions of a premise.

According to Shurter and Pierce [58], the term reasoning Problems can also arise because students not used to be
is a translation of reasoning, a process to reach logicalinvolved in activities or experiences in solving reasoning
conclusions based on relevant facts and sources. Whereaguestions [69].
according to Charlin [59], explain the reasoning as a thought Hung [70], suggested that in learning students should be
process that attempts to connect facts that are known to leadnotivated and guided by teachers to construct their ideas,
to a conclusion in the form of knowledge. As an activity of concepts, and understanding of the material studied based on
thinking, reasoning has two characteristics, namely logicalthe prior knowledge they already have. Based on the
and analytical thinking. Logical thinking defined as the opinions of the experts mentioned above, in expanding
activity of thinking according to a particular pattern or logic students' reasoning and numerical communication skills,
with specific criteria of truth. The second characteristic is constructivist-based learning is needed, namely learning that
that analytical is a consequence of the existence of acan engage student activities in a full and meaningful
specified pattern of thinking. An analysis is an activity of manner during learning.

thinking based on specific steps.
Ability

Reasoning ability helps students to conclude and prove a
statement, build new ideas, to solve problems. Therefore,
mathematical reasoning skills must always be accustomed tc
and developed in every learning.

Baroody [60], explains that intuitive reasoning is
reasoning that plays intuition so that it requires knowledge
readiness. Conclusions obtained from what he thinks is right Self Regulated
so that a deep understanding of knowledge plays a vital role ——
in carrying out an intuitive reasoning process. \

Piaget [52], states that the practice of thinking, |SRL1 | | - | | snL3|
formulating and solving problems and drawing conclusions
will help students to develop their thinking or intelligence. Fig. 4. Relations between Self-Regulated Learning to Mechanical
Thus, the more students practice solving mathematicalTechnology Competence through Reasoning Ability
problems, the more they will understand and develop their
thinking. According to Novick [61], reasoning plays a The outcomes of the research prove that the majority of
significant role in problem-solving. The ability to utilize the scholars remember the best things from being studied
known problems (fundamental or source) to new problemsbecause of the actions they took, and they know the reasons.
that have identical structures will improve the performance Someone remembers, for example, the math that students
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master because they must cut the length of the pipe to form ajuality of its performance, finally making plans for what to
certain angle, or when a science student evaluates thelo next.

mayor's policy to add fluoride to drinking water, they will Self-regulated learning places the importance of one's
remember the knowledge they learned. Active learning, alsoability to learn discipline in regulating and controlling
called "direct" learning, is learning that makes the lesson oneself, especially when facing difficult tasks. On the other
attached. Searching for and linking information actively hand, self-regulated learning emphasizes the importance of
from work, community, and classrooms, then using it for the initiative, because self-regulated learning is a learning
specific reasons will embed that information in memory [71]. process that occurs because of the initiative.

In Vygotsky's theory, he explains that learning happens Self-regulated learning refers to the planning and
when students work or handle tasks that have not beemmonitoring of cognitive and affective processes that can help
studied but are still in their capacity and the job is still in the in completing academic tasks to get good results. Self-
area of proximal growth between the level of development regulated learning can be said to be high if the person can
of students. This activity defined as problem-solving skills determine the strategies that will be used to remember, study,
under the guidance of more capable adults or peers [72], [73kolve problems and think and run processes [76] have high

Dale Parnell assures us that independent learning carself-efficacy [78], can seek help according to their needs
make students successful. He shows strong evidence aboyf9].
the progress of students in this learning [74]. Independent Self-learning gives students exceptional chances to
learning can be successful because, as we see, it is naturahprove their consciousness of their environment. Self-
for children to act independently and make their own learning allows scholars to make constructive selections
decisions. It is also natural for children to find connections about how they will cope with concern and disorder in
between new ideas and their situations. All humans, alwayseveryday life. This design will enable students to act on their
aware of their environment, and adjust their thoughts andinventiveness to shape the atmosphere. In this way,
actions to respond. independent students develop their potential. They discover

Made based on the principle of self-regulation, every their new interests and hidden talents while developing to
living being is independent and self-regulating. Therefore, achieve academic excellence. They also found that they were
every creature has consciousness. This awareness, as able to influence their environment. Through the process of
unique identity of consciousness, can cause a single cell tandependent learning, they learn that they can become co-
realize the existence of natural disturbances in its creators in their world of residence. They realize that it is
environment and can decide whether to react to it. If the celltheir responsibility to re-create a world where every living
reacts, the result can be a change that occurs little by little increature will feel at home.
the cell's physical structure. This awareness causes living Learning achievement can be achieved if students have an
creatures to pay attention and respond to their environmentinterest in learning about all subjects, trying to improve
As living things, we value our environment — family themselves by practicing to sharpen students’ memories and
relationships, work, pressure from peers and schools — andbe able to understand what they taught. Learning which
we make choices that describe our potential. In other words,means it is more comfortable and longer to remember that
we choose what we want to be later. We may choose to reaclkearning which seems meaningless. So there needs to be an
in ways that encourage growth and development, or it mayimpression that is pleasant, interesting, reducing tension,
not. useful or enriching knowledge more efficiently and stored

To be successful, independent students must be able tdonger in memory so that it can lead to an interest in learning.
ask interesting questions. Amazement is the forerunner of Butler [80], argues that learning independence is a cycle
creativity, and sharp questions can perfect beliefs andof repetitive cognitive activities in the form of analyzing
explain events. "To be able to understand, students mustasks, choosing, adopting, or finding a strategic approach to
look for a meaning" To look for meaning, students must achieve task objectives, and monitoring the results of
have the opportunity to form and ask questions [75]. Self- strategies that have implemented.
regulated learning can regulate learning performance and Rochester Institute of Technology [81], identifies several
achievement. Self-regulated learning is vital to study, characteristics of learning independence, namely: choosing
considering students must organize themselves so that theilearning goals, seeing difficulties as challenges, choosing
learning achievements are as expected. That one componerand using available resources, collaborating with other
of self-regulated learning, namely regulating business individuals, building meaning, understanding the
Wolter et al.,, [76], which has a relationship with achievement of success is not enough just by effort and
achievement and refers to the intention of students to gefability but must be accompanied by self-control.
resources, energy, and time to be able to complete learning
tasks important. In addition to self-regulated learning, IV. CONCLUSIONS
learning achievement will be achieved by its objectives also

based on interests. ability to learn, not only is it acquired several pieces of

Independent students are flexible. They do not do knowledge, skills, and attitudes, but more important is how

anything just once. Often, they make a list that must be donegyjents obtain these abilities. From the results of research

tr;gn sAede what theé’ havehdon_edand %Sselss their work [EG]Eonducted that there is a tendency for the dominant influence
[78]. Also, a student who independently organizes the . i\jenendent learning by students to have a significant

learning process by observing whether he can do it, thenggect on improving competence. In independent learning,

comparing it to a standard and making judgments about thestudents have a type such as "self-regulation” - self-

The learning model needed is one that can produce the
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government. They make their own decisions and acceptl23]
responsibility for that. In other words, students organize
themselves to, adjust their actions to achieve individual |54
interests or goals. Independent learning is a process. As with

other

processes, this

learning pattern follows several

procedures to achieve one goal. The independent Iearnindzs]
process is a method that involves students in action that
includes several steps and produces both visible and2e]
invisible results. These steps use various skills that have
been written before, also using academic knowledge.
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