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Abstract 
This study aims to develop a valid and reliable self-rating scale instrument for measuring Self-
Directed Learning (SDL) skills. This DDI study follows the steps of Hinkin’s development 
(1995) which consists of five stages: creating an item pool, expert conclusion, implementation, 
confirmatory factor analysis, and reliability analysis. The self-rating scale developed in this study 
consisted of sixty statements accompanied by a 1-5 Likert scale. Based on the factors analysis, 
16 items were still in the draft and 44 items were declared valid and reliable. Five factors that 
are determined are: awareness (8 items, α = 0.717), learning strategies (9 items, α = 0.806), and 
learning activities (7 items, α = 0.777), evaluation (8 items, α = 0.790), and interpersonal skills 
(12 items, α = 0.907). The reliability coefficient (Cronbach Alpha) of the self-rating scale is α = 
0.933, with the required reliability criteria is 0.5. On a scale conversion of 1-100, the student’s 
highest score of SDL skills is 93, and the lowest score SDL skills are 31 (SD = 20.334). 
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Introduction 

Skills for self-directed learning among 
students and their role in improving lifelong 
learning skills have been emphasized lately 
(Taqipour, Abbasi, Naeimi, Ganguly, & 
Miandashti, 2016). With the development of 
information and technology today, students 
need to be equipped with the skills to navi-
gate unexpected challenges in the future such 
as those contained in self-directed learning 
skills (SDLS) (Scott, 2015). Self-directed 
learning (SDL) skills allow students to know 
what they are learning about their learning 
pathways and freely choose how they will 
learn (Acar, Kara, & Taşkin Ekici, 2016). 
Thus, the SDL skills are key factors that 
affect the ability of lifelong learning (Shen, 
Chen, & Hu, 2014). Additionally, SDLS is 
one factor that contributes to higher 
achievement in science (Kan’an & Osman, 
2015). 

Mastery of SDLS allows independent-
ly student-centered learning to occur more 
optimally. This is in accordance with the de-
finition of SDLS offered by Knowles (1975), 
namely description of process in which indi-
viduals take the initiative, with or without the 
assistance of others, in diagnosing their 
learning needs, formulating learning goals, 
identifying human resources and learning 
materials, choosing and implementing ap-
propriate strategies, and evaluating learning 
outcomes. Merriam & Caffarella (1999) (in 
Huang, 2008) added the definition of SDL as 
a process where a person can take the ini-
tiative to plan, implement, and evaluate his 
learning process as a “personal attribute” 
which includes initiative, ability, and willing-
ness of students to control essential self-
directed learning process. This shows that 
SDL skills have a shared commitment to 
changes in position and role of students 
where students hold more significant control 
over themselves in terms of conceptualiza-
tion, design, implementation, and evaluation 
of learning and the application of ways to use 
learning resources for further learning. 

Seeing the importance of SDL skills, 
SDLS research on physics is still limited. 
One of the studies that have been done is to 

find the relationship between problem-based 
learning and SDLS to the problem of global 
warming and power plants (Malan, Ndlovu, 
& Engelbrecht, 2014). Besides, previous re-
search carried out was limited to straight 
motion and work and energy (Yasa, 2014). 
While research related to the development of 
a self-rating scale to measure the SDL Skills 
is still not done. 

The most widely used instrument in 
educational research to measure SDL skills is 
the Self-Directed Learning Readiness Scale 
(SDLRS) developed by Guglielmino (1977). 
The problem with this instrument is effec-
tiveness and practicality. Field (1991) exam-
ined the relationship among item scales, fac-
tors and SDLRS total scores of respondents. 
Some items do not reach 0.35 on one of 
eight factors. Correlation between items and 
a total score of SDLRS is 0.30. These results 
indicate that the scale does not measure SDL 
skills. Based on the problems with the 
validity test of the instrument, Field (1991) 
suggested stopping using this instrument. 
Bonham (1991) also reported concerns 
about the validity of SDLR constructs by 
questioning the meaning of low scores. It 
was concluded that low scores did not mea-
sure low SDL readiness, thus construct va-
lidity is questionable for low SDLRS values. 
Although measuring devices such as the 
Guglielmino SDLRS have been developed, 
this self-rating scale is not available and is 
subject to fees for its use. 

Gündüz & Selfi (2016) developed a 
Self-Directed Learning Implementation 
Skills Scale that is intended for elementary 
school students. In addition, most of the 
instruments developed are specifically for 
the world of medical or medical education 
such as the Self-Directed Learning Readiness 
Scale (SDLRS) developed by Guglielmino 
(1977), Self-Rating Scale of Self-Directed 
Learning (SRSSDL) developed by William-
son (2007), The Self-Rating Scale Self-
Directed Learning Italian version (SRSSDL-
Ita) developed by Cadorin, Ghezzi, Camillo, 
& Palese (2017), Self-Directed Learning 
Instrument (SDLI) developed by Shen et al. 
(2014) and Self-Directed Learning Readiness 
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Scale developed by Williams & Brown 
(2013). 

Related to Science education, a Self-
Directed Learning Skills Scale has been de-
veloped for students of prospective science 
teachers by Acar et al. (2015). Whereas for 
research in physics education as done by 
Yasa (2014) adapted the Williamson instru-
ment (2007). Related to this, the develop-
ment of a self-rating scale for self-directed 
learning skills for high school students espe-
cially those who are taking physics learning 
refers to the Self-Rating Scale of Self-
Directed Learning (SRSSDL) developed by 
Williamson (2007). SRSSDL of sixty state-
ments accompanied by a Likert (1932) scale 
of 1-5. The sixty statements are evenly 
distributed on five factors. These five factors 
are awareness, learning strategies, learning 
activities, evaluation, and interpersonal skills. 

The purpose of this study is to develop 
an instrument self-rating scale of self-direct-
ed learning skills for high school students, 
especially MIPA majors. Another goal is to 
find out the validity and reliability of self-
rating scales for advanced self-directed learn-
ing skills. Besides that as a result of the im-
plementation phase, this study also aims to 
determine the Self-Directed Learning skills 
of high school students in class X, XI, and 
XII MIPA 

Research Method 

The DDI (Design, Development, and 
Implementation) research method was im-
plemented and adapted from the develop-
ment steps of Hinkin (1995). There are five 
primary stages in developing the Hinkin 
scale, namely: creating an item pool, expert 
conclusion, application, factor analysis, and 
reliability analysis. This research followed all 
the steps needed to develop the scale as 
stated by Hinkin. 

The first step is to create an item 
group. At this stage, an assessment of the 
self-rating scale for existing self-directed 
learning skills was carried out. The most 
widely used instrument in educational re-
search to measure SDL skills is the Self-
Directed Learning Readiness Scale (SDLRS) 

developed by Guglielmino (1977). The prob-
lem with this instrument is the validity and 
reliability and the cost of the use of this 
instrument. 

In physics education research as done 
by Yasa (2014) adapted the Williamson in-
strument (2007). Related to this, the devel-
opment of the self-rating scale of self-direct-
ed learning skills for high school students 
especially those who are taking physics learn-
ing refers to the Self-Rating Scale of Self-
Directed Learning (SRSSDL) developed by 
Williamson (2007). 

Based on the literature, 60 items will 
be used. The first thing to do is to translate 
the language, which is to translate from 
English to Indonesian. Then it provides re-
marks for some terms that are not familiar to 
high school students. Also, this statement is 
intended to equalize student perceptions re-
garding the statements on each item so that 
it is more focused on a particular purpose. In 
each item, it accompanied by a Likert rating 
scale in the form of 1-5. In the end, adjust-
ments are made for instructions and student 
data. 

The second stage is an expert conclu-
sion. At this stage language, construct, and 
content validation is done. Language vali-
dation to assess the structure of the sentence 
and the meaning contained in it as well as the 
ease of students in accessing the meanings 
contained in the items under physics. 
Construct validation to assess the suitability 
of the item with its construct and the com-
pleteness of the self-rating scale instrument 
with scoring guidelines. Content validation is 
done to assess the statement on the item so 
that it corresponds to learning activities on 
physics. Validation was carried out by two 
expert lecturers. The results of this validation 
need to be revised on 1 item. The self-rating 
scale instrument in this stage has been 
revised and still consists of 60 items. 

The third stage is implementation. 
According to the literature, the sample size is 
an essential problem in obtaining valid re-
sults from factor analysis. Kline (1994) (in 
Gündüz & Selfi, 2016) states that 200 par-
tisans are sufficient to identify the decisive 
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factors in factor analysis. Thus, at this stage, 
the final form of the self-rating scale draft 
was given to convenience samples of 216 
high school students majoring in MIPA of 
classes X, XI, and XII. The participants' de-
mographics in detail can be seen in Table 1. 

Table 1. Demographics of Participants 

Demographics of Participants Fre-
quency 

% 

Gender 
Man 73 33.8 

Women 143 66.2 

Class 
Level 

Class X 121 56.0 

Class XI 77 35.7 

Class XII 18 8.3 

Age 
Range 

14 years 3 1.4 

15 years 52 24.1 

16 years 106 49.1 

17 years 49 22.7 

18 years 6 2.7 

School 
SMAK Yos Sudarso 54 25.0 

SMAN 1 Talun 162 75.0 

 
The fourth stage is factor analysis. 

Factor analysis was performed with SPSS 
17.0. This analysis is done to determine the 
construct validity of the self-rating scale. The 
fifth stage is the analysis of reliability. Relia-
bility analysis was carried out with SPSS 17.0. 

Findings and Discussion 

Unidimensionality item 

The unidimensional scale is one, where 
each item measures the same basic concept, 
in this case, the SDL skill. To test unidimen-
sionality, which is whether the response to a 
particular item reflects a response to another 
item, the item-total correlation coefficient is 
done and the results obtained as shown in 
Table 2. The higher the coefficient for each 
item the more the item is included in the 
scale. Generally, the coefficient of less than 
0.30 indicates that the item should be re-
moved from the scale. Five of the sixty items 
produce coefficients less than 0.30 and are 
therefore excluded from the scale. The five 
deleted scales are 1.3, 1.9, 1.10, 2.2, and 3.12. 

Factor Analysis of Awareness Indicators 

The first condition for analyzing a 
factor is if the KMO (Kaiser Meyer Olkin) 
value is high, which is more than 0.5. The 
second condition is the value of Approx. 
Chi-Square on Bartlett's Test for correlation 
between variables more than 0.5 with Sig. on 
Bartlett's Test less than 0.05. At SPSS output 
the awareness indicator shows the KMO val-
ue is 0.818, the value of Approx. Chi-Square 
on Bartlett's Test is 425.056, and Sig.at 
Bartlett's Test is 0.000. Based on the three 
conditions, it can be said that the variables 
and samples used to allow further analysis. 

Table 2. Statistics of Item-Total   
Correlations 

Item Mean SD 
Corrected 
item-total 
correlation 

Cronbach's 
Alpha if 

items 
deleted 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

1.10 

1.11 

1.12 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

2.11 

2.12 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 

3.54 

3.72 

3.86 

3.25 

3.57 

3.70 

3.38 

3.53 

3.97 

3.37 

3.60 

2.93 

3.66 

3.70 

3.15 

4.09 

3.96 

3.63 

3.92 

3.77 

3.33 

3.39 

3.77 

3.50 

3.23 

3.73 

3.22 

3.54 

3.26 

3.29 

3.34 

3.49 

3.28 

3.34 

0.746 

0.726 

0.859 

0.859 

0.912 

0.871 

0.870 

0.846 

0.940 

0.889 

0.964 

1,030 

0.869 

0.897 

0.869 

0.890 

0.856 

1,070 

0.973 

1,022 

0.872 

0.953 

1,035 

0.935 

0.862 

0.946 

0.937 

0.939 

0.983 

1,066 

0.858 

0.852 

0.914 

0.796 

0.469 

0.339 

0.270 

0.380 

0.477 

0.428 

0.330 

0.487 

0.292 

0.284 

0.534 

0.334 

0.552 

0.240 

0.357 

0.430 

0.395 

0.421 

0.482 

0.531 

0.489 

0.462 

0.474 

0.509 

0.566 

0.378 

0.574 

0.526 

0.451 

0.491 

0.335 

0.409 

0.511 

0.520 

0.941 

0.941 

0.942 

0.941 

0.941 

0.941 

0.942 

0.941 

0.942 

0.942 

0.940 

0.942 

0.940 

0.942 

0.941 

0.941 

0.941 

0.941 

0.941 

0.940 

0.941 

0.941 

0.941 

0.941 

0.940 

0.941 

0.940 

0.940 

0.941 

0.941 

0.941 

0.941 

0.941 

0.941 
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Item Mean SD 
Corrected 
item-total 
correlation 

Cronbach's 
Alpha if 

items 
deleted 

3.11 

3.12 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

4.10 

4.11 

4.12 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

5.10 

5.11 

5.12 

3.76 

4.04 

3.55 

3.56 

3.40 

3.72 

3.95 

4.26 

4.01 

3.44 

3.13 

3.41 

3.35 

4.35 

3.99 

3.64 

3.93 

3.68 

3.98 

4.09 

3.73 

3.62 

3.45 

3.42 

3.65 

3.91 

0.794 

0.870 

0.770 

0.861 

0.919 

0.969 

0.755 

0.830 

0.792 

0.828 

0.980 

0.906 

0.902 

1,010 

0.972 

0.888 

0.912 

0.871 

0.937 

0.933 

0.976 

0.908 

0.856 

0.952 

0.922 

0.989 

0.395 

0.104 

0.423 

0.417 

0.430 

0.504 

0.415 

0.496 

0.343 

0.483 

0.367 

0.516 

0.617 

0.469 

0.399 

0.583 

0.565 

0.570 

0.452 

0.529 

0.424 

0.609 

0.549 

0.464 

0.574 

0.467 

0.941 

0.943 

0.941 

0.941 

0.941 

0.941 

0.941 

0.941 

0.941 

0.941 

0.941 

0.941 

0.940 

0.941 

0.941 

0.940 

0.940 

0.940 

0.941 

0.940 

0.941 

0.940 

0.940 

0.941 

0.940 

0.941 

 
Furthermore, what is seen is the Com-

ponent Matrix Table. In the Component 
Matrix Table there should only be one 
component, but in this case, there are three 
components. If in the table there are more 
than one component this indicates that there 
is an invalid statement. Thus an item reduc-
tion is needed. To reduce items can be seen 
based on the MSA (Measures of Sampling 
Adequacy) contained in the Anti-Image 
Matrices Table. The lowest MSA value item 
must be discarded. The lowest MSA value 
found in the table is 0.774 for statement 1.9. 

Then repeated analysis by removing 
item 1.9 and still found three components. 
Then the removal of item 1.10 was carried 
out, and there were still three components. 
Followed by deleting item 1.3 and there are 
still two components. Finally, after deleting 
item 1.6, one component is obtained in the 
Component Matrix Table as a factor value of 
each item. The factor value for each item of 
awareness indicator after reduction can be 
seen in Table 3. 

Factor Analysis of Learning Strategies Indi-
cators 

At the SPSS output, the learning stra-
tegy indicator shows the KMO value is 
0.861, the value of Approx. Chi-Square on 
Bartlett's Test is 433.430, and Sig.  Bartlett's 
Test is 0.000. Of the three conditions, it can 
be said that the variables and samples used 
to allow further analysis. Furthermore, with 
the same analysis previously items were 
successively reduced between 2.2, 2.9 and 
2.8. The factor value for each item indicator 
of learning strategy after reduction can be 
seen in Table 3. 

Factor Analysis of Learning Activity Indica-
tors  

In the SPSS output, the learning 
activities indicator shows the KMO value is 
0.808, the value of Approx. Chi-Square on 
Bartlett's Test is 551.069, and Sig.at Bartlett's 
Test is 0.000. Of the three conditions, it can 
be said that the variables and samples used 
to allow further analysis. Furthermore, with 
the same analysis as before, items were 
reduced in succession, including 3.12, 3.2, 
3.7, 3.9 and 3.8. The factor value for each 
item in the learning activity after reduction 
can be seen in Table 3. 

Factor Analysis of Evaluation Indicators  

At the SPSS output, the indicator of 
learning activities shows the KMO value is 
0.846, the value of Approx. Chi-Square on 
Bartlett's Test is 693.458, and Sig.  Bartlett's 
Test is 0.000. Of the three conditions, it can 
be said that the variables and samples used 
to allow further analysis. Furthermore, with 
the same analysis as before, item reduction 
was carried out in succession including 4.12, 
4.7, 4.3, and 4.2. Factor value for each item 
of evaluation indicator after the reduction 
can be seen in Table 3. 

Factor Analysis of Interpersonal Capability 
Indicators  

At the SPSS output, the indicator of 
learning activity shows the value of KMO is 
0.926, the value of Approx. Chi-Square on 
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Bartlett's Test is 1147.279, and Sig.  Bartlett's 
Test is 0.000. Of the three conditions, it can 
be said that the variables and samples used 
to allow further analysis to be carried out. In 
the indicator of interpersonal ability is found 
in one component in the Component Matrix 
Table, so item reduction does not need to be 
done. The factor values for each item indi-
cator of interpersonal skills can be seen in 
Table 3. 

Table 3. Results of Analysis After Reduction 

Item 

Results of Factor Analysis After Reduction 

Aware-
ness 

Learning 
Strategy 

Learning 
Activities 

Evalu-
ation 

Interperson-
al ability 

1.1 

1.2 

1.4 

1.5 

1.7 

1.8 

1.11 

1.12 

0.594 

0.511 

0.522 

0.683 

0.548 

0.705 

0.596 

0.465 

        

2.1 

2.3 

2.4 

2.5 

2.6 

2.7 

2.10 

2.11 

2.12 

  0.559 

0.520 

0.698 

0.662 

0.655 

0.572 

0.660 

0.744 

0.553 

      

3.1 

3.3 

3.4 

3.5 

3.6 

3.10 

3.11 

    0.625 

0.731 

0.660 

0.627 

0.653 

0.608 

0.478 

    

4.1 

4.4 

4.5 

4.6 

4.8 

4.9 

4.10 

4.11 

      0.575 

0.574 

0.504 

0.595 

0.697 

0.645 

0.745 

0.742 

  

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

5.10 

5.11 

5.12 

        0.675 

0.749 

0.772 

0.694 

0.715 

0.747 

0.674 

0.776 

0.656 

0.572 

0.733 

0.682 

Table 4 presents sample sizes of central 
tendency and dispersions for the total scale 
and subscale. The total score for this sample 
is not normally distributed as indicated by 
the Sig. on the Kolmogorov-Smirnov nor-
mality test is 0.000. It can be concluded that 
the number of scores higher than 150 which 
is 158.12, cannot indicate the readiness of 
students for SDL. 

Table 4. Reliability Coefficient After Item 
Reduction 

  Item 
Amount 

Mean 
Std. 

Deviation 
Cronbach's 

α 

Consciousnes 
(Awareness) 

8 27.51 4,031 0.717 

Learning 
Strategy 

9 33.08 5,360 0.806 

Learning 
Activities 

7 23.63 4,023 0.777 

Evaluation 8 28.81 4,433 0.790 

Interpersonal 
ability 

12 45.08 7.819 0.907 

Total 44 158.12 20,334 0.933 

 
The internal consistency of each com-

ponent is estimated using the Cronbach 
alpha coefficient. The values calculated for 
each item included: awareness (8 items, α = 
0.717), learning strategies (9 items, α = 
0.806), learning activities (7 items, α = 
0.777), evaluation (8 items, α = 0.790), and 
interpersonal abilities (12 items, α = 0.907). 
The overall internal reliability coefficient 
(Cronbach Alpha) of the self-rating scale is α 
= 0.933. According to deVaus (Fisher, 2001), 
a scale with an alpha calculation greater than 
0.70 he thinks has an acceptable level of 
internal consistency (although consistency 
for other types of scale, such as achievement 
tests, is generally estimated to be at or above 
0.80). 

The primary objective of this study 
was to develop a valid and reliable scale to 
understand self-directed learning skills for 
high school students who will become life-
long learners both now and in the future. 
According to the factor analysis carried out, 
the scale is grouped into five factors that is 
awareness, learning strategies, learning activ-
ities, evaluations, and interpersonal skills. 
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The findings indicate that the scale devel-
oped has appropriate qualifications to deter-
mine students' self-directed learning abilities. 
The scale can help both students and teach-
ers to understand self-directed learning skills 
in the five factors, especially high school 
students. 

The developer of the Self-Rating Scale 
of Self-Directed Learning (SRSSDL), Willi-
amson (2007), states that awareness is the 
ability to detect learning needs. Acar et al. 
(2015) in their study confirmed that students 
who have the skills of self-directed learning 
have awareness towards their responsibility 
in learning, acting independently without the 
help of others, having a high sense of curios-
ity, enthusiasm, confidence, they have the 
ability to manage time and make plans to 
complete the work they have set goals. Fur-
thermore, Taqipour et al. (2016) mentioned 
that the dimension of consciousness shows 
that students are aware of their responsibility 
to learn. This awareness is reflected in the 
following behaviors, namely students able to 
identify of their own learning needs, cus-
tomize their learning goals, can choose the 
best method of learning for them, balancing 
learning with their daily activities, updating 
their learning and independent learning. As 
mentioned by Istiyani (2009), students’ 
awareness is needed in order to maximize 
their learning. 

The factor of learning strategies state 
strategies used in a variety of different situa-
tions to develop student learning (William-
son, 2007). Seifert (1993) defines learning 
strategies as mental events carried out by stu-
dents to achieve some desired goals. Deshler 
& Schumaker (1986) reinforces the assertion 
that the student will become independent 
learners and players in their learning when 
they begin to produce their learning strate-
gies that apart from the help of teachers. Stu-
dents' mastery of learning strategies enables 
them to successfully analyze and solve the 
new problems they face both at the academic 
and non-academic environment. Overall, 
mastery of the learning strategy has to do 
with self-directed learning skills because the 
mastery of learning strategies is not only im-

mediate but also generalizes learning strategy 
skills for different situations and settings 
from time to time. Things like this are com-
monly known as a life long learning. 

The factor of learning activities covers 
a range of activities carried out an individual 
in their study (Williamson, 2007). Learning 
activities are defined by Eurostat (2006) as 
an activity of individuals organized with the 
purpose to improve their knowledge, skills, 
and competencies. The character of this 
learning activity is done intentionally for spe-
cific purposes. Besides, another important 
character is a form of organized activity, in 
self-directed learning skills of learning acti-
vities are organized by the students who usu-
ally involves the transfer of information in 
the sense that more general (may be an idea, 
a message, knowledge, strategy). For less or-
ganized activities (in the sense that each stu-
dent will be different) such as self-directed 
learning, Eurostat (2006) states that deter-
mining whether student activities include 
learning activities or not learning activities 
must be decided more careful, this depends 
on presence or absence of intention to study. 
This is slightly different from more organ-
ized activities which are designed based on 
the students' desire or effort to learn, which 
will not change the nature of student activi-
ties into non-learning activities. 

The ability to effectively evaluate has 
long been known as a cognitive process and 
is an essential educational goal (Airasian & 
Miranda, 2002; Krathwohl, 2002). The factor 
of evaluation by Williamson (2007) describes 
student’s ability of learning evaluation in dif-
ferent situations and students get feedback 
from their learning. If students can evaluate 
their work, then their learning will not de-
pend entirely on external evaluators (Warren, 
2010). Thus students will be able to identify 
and correct their own mistakes, allowing 
them to learn better themselves. Such is the 
hope of mastering skills in self-directed 
learning. 

According to Williamson (2007), the 
factor of interpersonal ability refers to the 
communication ability of students with 
others to expand their learning volume. 
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These factors are essential forms of inter-
personal interaction (Babonea & Munteanu, 
2012), which can strengthen the bond be-
tween students and their colleagues and be-
tween students and teachers. Past research 
on communication in learning has identified 
several variables of interpersonal positively 
related to learning. These variables include 

the relationship or closeness between the 
teacher and students (Andersen, 1979; 
Frymier & Houser, 2000; Hughes, 2012), 
attractiveness and communication style 
(Norton & Pettegrew, 1977), adjustments to 
the school associated with progress and chal-
lenges encountered by students (Hughes, 
2012), student motivation and beliefs (Koca, 
2016), humor (Wanzer & Frymier, 1999; 
Ziyaeemehr & Kumar, 2014), and caring 
(Teven & McCroskey, 1997) contribute to an 
understanding of student relations in class 
dynamic. Whereas in science education, a 
sufficiently emphasized variable has an open 
mind, that is, with open-minded students can 
change their beliefs (Burns & Norris, 2009). 
As confirmed by Hare & McLaughlin  
(1998), even though students have certain 
beliefs they can still accept rationally. 

All of the variables included in the in-
terpersonal skills affect how student learning 
takes place. For example, when students 
believe that their colleagues and teachers like 
and respect them, they will tend to be suc-
cessful during learning activities (Goodenow, 
1993; Ryan, Pintrich, & Midgley, 2001). In 
academic settings, interpersonal skills help 
engagement and student learning (Lindsey & 
Rice, 2015). By understanding and managing 
interpersonal skills, students can manage per-
sonal intellectual growth and social growth. 
Increasing interpersonal skills will help 
students enrich individual relationships, do 
better learning activities because they can 
overcome work or tasks that they have 
designed better. 

Conclusion 

Based on the results of research and 
data analysis, it is known that, of the sixty 
self-rating scale items that have been devel-
oped, there are forty-four items which fall 

into the valid category. The forty-four self-
rating scale items consist of five indicators 
and have a Cronbach Alfa reliability level of 
α = 0.933. This shows that the forty-four 
self-rating scale items which are divided into 
five indicators have high reliability so that it 
can be used to measure self-directed learning 
skills for high school students, especially 
majors in Mathematics and Natural Sciences 
both class X, class XI, and class XII. The 
self-rating scale developed to measure self-
directed learning skills with SDL skill indica-
tors in the form of awareness, learning stra-
tegies, learning activities, evaluation, and in-
terpersonal skills. 

Tests that have been declared valid 
and reliable are then used to measure self-
directed learning skills. The number of 
respondents was 216 from two different 
schools namely SMAN 1 Talun and SMAK 
Yos Sudarso Kepanjen. The total score for 
this sample is not normally distributed as 
indicated by the Sig. on the Kolmogorov-
Smirnov normality test is 0.000. It can be 
concluded that the number of scores higher 
than 150 which is 158.12 cannot indicate the 
readiness of students for SDL. On a scale 
conversion of 1-100, the highest SDL stu-
dent skill score was 93, and the lowest SDL 
skill score was 31 (SD = 20.334). 

The self-rating scale developed to 
measure students' self-directed learning can 
be used as a cost-effective research or edu-
cational tool. This self-rating scale will help 
educators, especially in the MIPA depart-
ment for all levels in diagnosing student 
learning needs so that educators can apply 
teaching strategies that are appropriate to 
student needs. In connection with this devel-
opment paucity of research that cannot be 
indicated the readiness of student's self-
directed learning skills. The suggestion for 
the next researcher is to conduct case study 
research related to the students' self-directed 
learning skills who are studying physics to 
examine individuals in depth. 
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