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Abstract. Private tutoring, also known as shadow education (SE), is
significant in the view of Indonesian society. It attains public reliance on
children’s success at school. Although SE seems to be promising to
elevate students’ achievements in school, this still needs to be proven.
With the development of 21st-century skills, can SE make itself worthy
of being a part of proper supplementary education? This research aims
to reveal how relevant SE is to develop students’ 21st-century skills,
especially critical thinking (CT) skills. This study involved 193 students
from 3 different ranks of schools in Surakarta, Indonesia. This mixed
methods explanatory research used a computerized testlet instrument to
obtain quantitative data about students” CT skills in Chemistry. Open-
ended questionnaires and open-ended interviews were used to obtain
qualitative data about students’ tendencies in their SE. Interviews were
also performed to hear SE tutors” voices about the SE field in which they
worked. The quantitative data were analyzed using Rasch modeling to
reveal the interaction between the items and students” CT skills. The
modeling results showed that SE still seems less significant in
responding to the community’s wishes about their children’s success at
school, especially as related to CT skills. However, the results also
showed that SE can aid those with moderate cognitive ability.
Furthermore, the qualitative results are worth considering by those who
will take or build SE in future. Thus, SE can be a proper supplement for
formal education.
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1. Introduction
Indonesia, a country in Southeast Asia, has a significant population, occupying

the 4th rank globally. The United Nations (UN) estimates that Indonesia reached
274,827,175 citizens in early December of 2020 (Worldometer, 2020). The data
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provided by the Data Center of Education and Culture Ministry of Indonesia
show that by late December 2020, the total number of students registered and
still active was 52,807,275 (Directorate General of Early Childhood, Primary, and
Secondary Education, 2020). This situation requires strict attention by educators
and the government. The 2018 PISA database showed that Indonesia stood in
71st place out of 76 countries in reading comprehension and 69th out of 77
countries in Science performance (OECD, 2018). This significant number of both
students and problems present an excellent opportunity for Indonesia’s
education to develop and be fixed. Progress may occur in terms of the number of
educational material and facility providers.

Competition among students is also becoming more challenging. Large numbers
of students mean that students have to scramble for placement in bona fide
schools. Although Indonesia is one of the countries with the highest number of
private and public schools, private schools still cannot lower the level of
competition among students and public schools remain the destination for many
students. This intense competition has resulted in students and parents making
various attempts and putting in more effort to get curated at their favorite
school. One of the efforts is for students to attend a private tutoring course that
takes on the role of supplementary education and which is commonly referred
to as shadow education (SE) (Bray, 2013). SE is great for parents worrying about
their children’s ability to compete at school or to obtain higher scores. Therefore,
many parents trust SE as a helper and a complement to formal education (Bray,
2014). SE follows the development of education around the world and is
spreading worldwide (Nam & Chan, 2019). However, it does not focus on
simple cognitive aspects. Nowadays, students need more complex abilities to
succeed in their cognitive abilities. Skills are what they need as the key to
working readiness (Krishnakumar & Nogales, 2020). Together with knowledge
and abilities, skills have equal importance for students to complete their course
(Mulyani, Widiastuti & Supriyanto, 2019).

1.1 Literature Review

Critical thinking (CT) skills, as the name suggests, become more critical in this
accelerating world of change. Students are forced to face new problems, new
learning styles, new adaptation, new opportunities, new ways of thinking, and
even new recipes to produce more effective and efficient learning solutions.
Obtaining CT skills is not as easy as having a sweet dream, though. It requires a
long and integrated process (Dwyer, Hogan & Stewart, 2014). CT is very
important, especially in Chemistry learning, since it plays a big role in students’
ability to gain a complex understanding of learning. There is enough evidence
showing that Chemistry is included in the “tough discipline” group. Many
students in some countries have tried to study Chemistry but still failed
(Woldeamanuel, Atagana & Engida, 2014). This indicates that CT skills are
highly needed in Chemistry learning to address this problem. Furthermore,
Mahaffy (2004) has declared the prospective form of Chemistry, making
Chemistry more complex since it now has four extended dimensions. This
includes the human element, which requires extra attention and knowledge
from students. Students will struggle to understand this dimension, and will
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need understand it by utilizing their CT skills in everyday life. Students who
master CT skills at high school level will perform better academically in college
(Changwong, Sukkamart & Sisan, 2018). CT becomes more important in dealing
with this world with its rapid exchange of information (Permana, Hindun,
Rofi’ah & Azizah, 2019). By possessing adequate CT skills, students are expected
to be better prepared for a future full of demands and challenges.

SE provides hope for parents (Bray, 2006), through expectations about how their
children can properly understand school lessons, and how their children can
compete and successfully achieve their goals. SE seems to be a phenomenon
very dear to Indonesian society, where the thought is formed that as long as the
children have taken SE, everything will be fine. However, data show that many
children fail to achieve their goals (Shulrufa, Keuskampb & Brakea, 2010), such
as entering their desired college university, even though they have taken special
classes in their SE. This is certainly very disappointing since SE has become the
main hope for parents in their children’s education. However, SE has not
responded to the challenges (Zhang, 2018) regarding competition among
students nationally and the difficulty level to enter tertiary college or university.

This research’s preliminary study showed that out of 193 students in 3 schools in
Surakarta, Indonesia, 104 have taken SE. This means that more than 53% of the
sample have taken SE. From the preliminary observations, economic factors did
not prevent participants from taking SE. Indonesia currently has interesting SE
options, including affordable classes for the society which are not significantly
difference than the expensive ones. That way, anyone is able to somehow take
SE. Surprisingly, becoming a private tutor is not a new tide in Indonesia. Many
pre-service student teachers join this tide and cannot be blamed for this. They
seize this opportunity as a way to learn and improve their skills in the
educational field. Furthermore, in doing so, they can make an income or
supplement it. The large number of pre-service student teachers in Indonesia
who become tutors has implications for SE development. Pre-service student
teachers acquire practice to hone didactic knowledge, better understand the
complexity of subject matter, and increase their experience in interacting with
students. Being a private tutor also offers them various other benefits. Moreover,
this kind of exercise has proven to be mind-opening for the pre-service student
teachers towards learning activities (Pop, 2015).

Although there have been many discrepancies by consumers regarding SE
(Javadi & Kazemirad, 2020), it is still beneficial, especially for the tutors.
Therefore, SE has inevitably developed into businesses and even franchises
(Aurini & Davies, 2004). SE can be divided into three groups, as pictured in the
inverted pyramid in Figure 1. The upper group is the SE that dominates the
market (based on student questionnaires in three schools in Surakarta,
Indonesia). We labeled the upper group as the bona fide SE institutions,
followed by the middle group that does not have many branches but has great
trust from society. The last is the private classes that are usually run personally
by private tutors.
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Figure 1: The group of SE in Indonesia divided by its market

The bona fide SE institution has more advantages related to professionalism
compared to the other two SE groups. It is highly trusted by the public because
of its professionalism in maintaining service quality with good management and
marketing. This group also makes promises in their advertising, such as
students achieving a high score at school, students being accepted at great
universities, and even applying a cashback system on payments. From this can
be judged that this group is truly business oriented. However, do these promises
really come true? In addition, in the 21st century, students should have good
cognitive abilities and several important skills such as communication,
creativity, collaboration, CT, literacy, and many other skills (Fisk, 2017). How
can SE meet these needs? SE is believed to help students improve their cognitive
abilities, improve their learning development diagrams, and pass school tests.
However, SE still ignores the essence of real learning. SE is still focused on
students’ final results while learning. Meanwhile, every learning skill is obtained
through a long and iterative process. SE pays less attention to the elements of the
psychology of learning (Zhang, Ma & Wang, 2020), even though this is an
important key to learning. Students need not only cognitive ability but also to
improve these other skills. In fact, the formation of student skills is snowballing
and must be done in each education sector transversely (OECD, 2015).
Nevertheless, how does SE provide these needs, especially in CT skills?

2. Research Methodology

2.1 General Background

This research used a mixed methods design, a specific explanatory design that
simultaneously combines quantitative and qualitative research (Creswell, 2006).
This design was chosen to ensure the data’s credibility. This research was
performed between the 2nd of September 2019 through the 4th of October 2019
in three different high schools (referred to as X, Y, and Z) in Surakarta,
Indonesia.

2.2 Sample

The total number of people involved in this study was 217. These can be divided
into 9 instrument validators, 193 testees (which include students who filled in
the questionnaire and followed the interview), and 15 tutors at SE institutions.
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Of the 193 testees, 66 were from School X, 64 from School Y, and 63 from
School Z. Meanwhile, from the 193 testees, 45 testees (SE takers) filled
questionnaires, every 15 testees represented each school (School X, School Y, and
School Z). These groups of 15 testees were also divided into three smaller groups
of five each from each respective SE institution (bona fide, middle, and private-
personal). School X is one of the most favored schools in Surakarta; most of its
students possess more initial knowledge compared to students in other schools.
The learning model used at School X is also diverse, including the use of e-
learning facilities. Therefore, tests using a computerized testlet at this school are
very suitable. On the other hand, School Y has relatively many applicants
because this school is a middle-class school based on its difficulty level of entry.
Therefore, this school is suitable as choice for almost everyone in the city. This
school is located in the city center and has adequate computer laboratory
facilities, although it is not as accomplished as School X in e-learning usage. In
contrast, School Z is a well-known private school with diverse kinds of students.
This school is also located in the city center and has computer laboratory
facilities, though rarely used. Thus, their e-learning experience is not good
enough compared to Schools X and Y. These kinds of facilities are believed to be
able to encourage students to make more efforts to develop their CT (Irawan,
Rahardjo & Sarwanto, 2017).

2.3 Instruments and Procedures

The computerized testlet instrument was used to obtain quantitative data about
the students” CT skills. A testlet is a test instrument that has several sets of
questions. Each set consists of one stimulus, which is used in three different
items below it. The stimulus in question can be in the form of reading passages,
diagrams, pictures, or other appropriate contexts (Frey, Seitz & Brandt, 2016).
The computerized testlet is a testlet-type instrument presented in computerized
form. The testees consisted of both SE takers and non-takers. The results would
show the difference between SE takers and non-takers based on their CT skills as
assessed by the instrument. Computer-based assessment in the learning
environment also advantages students to escalate their CT skills (Kopotun,
Durdynets, Teremtsova, Markina & Prisnyakova, 2020), which is why the
computerized testlet was used.

The quantitative data were analyzed using Rasch modeling. Questionnaires and
interviews were used to obtain qualitative data about students’ tendencies in
their SE. Interviews were also performed with SE tutors to hear their voices
about the SE field in which they worked. After the quantitative research had
been conducted, the qualitative data were collected and then interpreted to
produce a result (Figure 2).
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Figure 2: Explanatory design used in this research

The aim of the quantitative data was to reveal students’ cognitive abilities. This
data were collected using 30 items of a computerized testlet instrument to
measure the CT skills domain based on Facione's (2015) on the hydrocarbon
topic. The hydrocarbon topic was chosen because it is one of the first yet new
materials to be obtained at the 11th grade. It is a difficult topic based on national
exams and daily test results (Educational Assessment Center, 2019). Nine
validators validated the instrument through a focus group discussion. The
validators were asked to complete the validation sheet about the fitness of stems,
items, and answer choices based on its proper context, subject knowledge,
clarity, spelling, and language (Fahmina, Masykuri, Ramadhani & Yamtinah,
2019). The validators were also experts in educational evaluation and Chemistry
learning. The validation result was calculated using Aiken's validity (1985),
which showed a validity value of more than 0.75 for each stem, item, and answer
choice, as presented in Table 1.

Table 1: Aiken’s validity value of the quantitative research instrument

Item Validity Value
Stem | Question | Answer Choices
1 0.85 0.89
2 0.85 0.96 1.00
3 0.81 1.00
4 0.93 0.85
5 0.96 0.81 0.89
6 0.96 0.89
7 0.96 0.89
8 0.81 0.89 0.96
9 0.96 0.89
10 0.89 0.85
11 0.96 0.85 0.96
12 0.96 0.96
13 0.89 1.00
14 0.96 0.93 1.00
15 0.85 0.85
16 0.89 1.00
17 085 0.96 1.00
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Item Validity Value
Stem | Question | Answer Choices
18 0.89 1.00
19 0.96 1.00
20 0.85 0.89 0.81
21 0.96 1.00
22 0.89 0.89
23 0.96 0.89 0.96
24 0.96 0.85
25 0.93 0.85
26 0.93 0.89 0.93
27 0.89 1.00
28 0.89 0.93
29 0.85 0.96 0.85
30 0.93 0.93

On the other hand, the qualitative data were obtained through an open-ended
questionnaire combined with an interview about students’ satisfaction on SE
and an interview addressed to tutors about the learning strategies on running
the SE.

2.4 Data Analysis

Quantitative data were analyzed using the Rasch Model to evince SE takers and
non-takers’” mapping with their CT skills assessed. That way, we could
determine how the testees responded to each item and how they functioned
appropriately as a measuring instrument for each group of testees. We could
further determine through this data whether testees’ response patterns
contained specific profile data that cannot be displayed by other measurement
tools. The data are about the testees’ responses to the items that indicate their CT
skills. The quantitative data analyzed are dichotomous data and were analyzed
using Winstep 3.73 software with outputs, including Wright maps, DIF plots,
and summary statistics of items. The Wright map showed the relationship
between the testees’ CT skills with item-difficulty levels, so that we could
specifically explain how each testee’s CT skills relate to each item’s difficulty
level. The Wright map also allowed seeing outlier data and how each group and
person groups were distributed. Through the person measure, we could see
what each testee’s ability to answer questions looked like, how many total
questions could be answered, and in which group the testee was in. Moreover,
we could also re-check the testee’s demographic data. The DIF plot showed the
presence or absence of item discrimination against certain groups of testees. DIF
plots presented in graphical form make it easier for readers to analyze item
discrimination in certain students’ groups. The summary statistics of an item
aim to show basic data from the instrument’s statistical calculations. This data
indicate the reliability of the items, standard deviation (SD), separation, the size
of the logit (shown in the column measure), mean square (MNSQ), and Z-
standard value (ZSTD). The amount of separation can indicate item level or H,
that is by calculating the following:
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[(4 x separation) + 1]

H=
3

Qualitative data were analyzed using qualitative analysis based on Miles,
Huberman and Saldana (2014), through data collection, data display, data
reduction, and conclusion making to obtain compact data following qualitative
data collection objectives. Data collection was done using questionnaires
addressed to SE takers (students) to determine their level of satisfaction in their
experience of joining SE. Questionnaires were followed up with a brief interview
to confirm testees’ reasons. Interviews were also conducted with SE tutors to
determine their perspectives on SE. Data display was conducted to facilitate in
archiving and filing. The analysis to be carried out thus became systematic. Data
reduction functions to avoid non-essential residual data obtained during the
data collection process. The presentation of conclusions was done to display the
primary data needed.

3. Research Results

The reliability of the instruments showed good results in the three schools
sampled. The instruments” summary statistics aim to display the conclusion of
the statistical calculation of the item set. Through this statistical calculation, we
can see the average of the item, the SD, the size of the logit (measure) MNSQ,
ZSTD, separation, reliability, and the resulting Cronbach alpha value. The SD of
the model is 2.00, which is slightly different from the real SD of 1.98. The real
item separation is 7.64, which indicates the broader item level (H) that can
applies to all students. The reliability of the item, which is 0.98 for both the real
and model calculations, indicates that the instrument is acceptable and reliable
for performing CT-skills measurements. Besides the reliability of the instrument,
it is also important to determine the bias index of the instrument. This analysis is
used to determine whether the items affect or disadvantage some groups of
people or not. The DIF plot in Figure 3 presents the bias index.
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Figure 3: Person DIF plot of DIF measure vs. item

There were several bias effects on the total items, with the bias being quite
interesting. The bias was divided into two groups: one of items advantaging the
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SE takers (Y - red line) and another with items advantaging the SE non-takers
(T - blue line). A summary of the items is presented in Table 2.

Table 2: The context of the items that exhibit bias for SE takers and non-takers

Advantaged Item Number Context of Items
Group
SE Takers 9 Chemical displacement reaction
4 The structural formula (determination of the
primary carbon atom)
7 The structural formula (determination of
alkanes, alkenes, and alkynes)
The structural formula (determination of the
SE Non-takers 10 monomer structure formula from a
polymer)
Basic knowledge about the Greenhouse
19 Effect (primary gas that caused the
Greenhouse Effect)
29 Basic knowledge about hydrocarbon

combustion

Table 2 shows that SE takers were mostly disadvantaged by the items related to
the structural formula for hydrocarbons and the basic knowledge of this
material (item number 4, 7, and 10). The SE takers had much trouble with this
type of problem, but the SE non-takers on average could handle this type of
problem and were better at it than the SE takers. Meanwhile, the average SE
non-taker had difficulty in the chemical displacement reaction (item number 9).
This study does not, however, discuss and compare the school curriculum with
the curriculum of SE institutions, which might be the gap that causes this kind of
situation to occur. The questionnaire data show that 104 or 53% of the 193
participating students attended SE. The distribution of their SE group is
illustrated in Figure 4.

Number of students
who takes SE

40
35
30
25
20
15
10

Y z
School

. Bona fide . Middle Private

Figure 4: Distribution of SE institution attended by testees at School X, Y, and Z

Figure 4 shows that the number of participating students attending bona fide SE
institutions was higher than for middle and private-personal institutions, which
occupied a lower preference.
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3.1 The Influence of Shadow Education on Students’ Ability in Critical
Thinking Skills

How does SE affect students” CT skills? The results of the quantitative analysis
of students’ cognitive abilities are shown on a Wright map depicted in Figure 5.
In this figure, two columns are shown. The left shows the distribution of testees,
and the right shows the distribution of items. Point 0 shows the median of data
distribution. The positive direction shows that the testee has high CT skills
because they could answer all the questions below. In the item section, the
higher the item, the more difficult it is (Sumintono & Widhiarso, 2015). This also
applies for items under 0 (negative direction). Thus, the lower the testee, the
lower their CT skills; and the lower the item, the easier it is.
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Figure 5: Wright map of person (testee) and item distribution

Eight testees fell above the T point (2SD) of the person column, which means
that these eight had the highest CT skills compared with the other testees.
However, they were also outliers because they had an abnormal response
pattern due to the item set. The outliers are composed of six SE takers and two
SE non-takers (Table 3), which means that 25% of the smartest critical thinkers
were non-takers of SE. This data show that it is still possible for some students
who do not take private courses or SE to obtain high CT skills as expected.

©2020 The authors and I[LTER.ORG. All rights reserved.



233

Table 3: Outliers identification

School Quantity
SE Takers SE Non-takers
X 4 2
Y 2 0

According to Rasch’s item level (H level), the outliers are not the only ones to be
concerned with. There are also other high critical thinker students and two other
groups to consider (Figure 6). The upper group, who had high CT skills, was
composed of 38 students (excluding the outliers), 44.7% of whom were SE takers.
The middle group, who had moderate CT skills, was occupied by the most
testees, 88 students, of which 57.9% were SE takers. The lower group, who had
low CT skills, was occupied by 59 testees, 50.8% of whom were SE takers. A
summary of this quantitative data showing the composition of the three groups
is shown in Figure 6.

1000 7
90,0 1

80,0
70,0 -
60,0 +~
— m SE-non takers
m SE-takers

50,0 +

Quantity (%)

00 1
30,0 +
200 17

100 +~

0,0 +~ . :
Outliers Upper Group  Middle Group  Lower Group
Group

Figure 6: Distribution of SE takers and non-takers in each group of testees

The average of SE takers in all the groups combined (including the outliers) was
57.1%. More data are needed, however, to make a final assumption, as it would
be unwise to judge that students will become smarter if they take a private
course or vice versa. Taking a private course or not does not necessarily mean
that students will succeed in their studies. This concurs with research by Subedi
(2008), that relying on private courses will not simply ensure success in students’
work on problems given to them. In other words, taking a private course may
not guarantee the welfare of students’ cognitive abilities at school. The
qualitative data of the SE-taker questionnaire are presented in Table 4.

Table 4: Questionnaire results of SE-taker testees about their SE quality

Question Response Percentage (%)

1. Reason for taking Parents” advice 60
private course/shadow | Self-motivation 40
education

2. Satisfaction with the Satisfied 66.7
private tutor’s teaching | So-so 22.2
method Unsatisfied 11.1

3. Private tutor’s Interesting 84.4
teaching style Boring 15.6
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4. Students’ preference | Teacher 55.6
for studying with ... Private tutor 444
5. SE is beneficial to Agree 71.1
increase students’ So-so 15.6
cognitive score Disagree 13.3

The reason of taking SE mostly comes from parents. For question 2, the
“satisfied” testees mentioned that their tutors had a more flexible teaching
approach. Simultaneously, those who were “so-so” and “unsatisfied” enjoyed
their tutoring less because they felt less comfortable with their private tutors.
Moreover, sometimes, testees’ private tutors were confused in explaining a
certain topic and sometimes did not repeat what had been explained, leaving the
testees unclear on the topic. Testees who answered “interesting” for question 3
stated that their private tutors often utilized videos and various media when
teaching. In contrast, those who answered “boring” claimed that their private
tutors only utilized conventional teaching methods. For question 4, testees who
answered “teacher” felt comfortable when taught by their school’s teachers
because the teaching was more systematic than that of private tutors. In contrast,
those who answered “private tutor” felt that their teachers were confused and
boring when teaching in class. Testees who answered “agree” for question 5
experienced the benefits after having attended private courses because they felt
that the lessons helped them to understand those topics in which they were left
behind or confused about at school. Those who answered “so-so” claimed that
what is taught at school sometimes slightly differs from what tutors teach. Those
who answered “disagree” claimed that their grades remained low and
considered the lesson to be difficult indeed.

Meanwhile, the interview results of SE tutors’ perspectives about SE were
elicited by several questions posed to them. The results show that the SE
curriculum is appropriate for the school curriculum, especially for the cognitive
purpose. SE teaching is usually strengthened drill and practice, not teaching for
understanding. Moreover, SE’s function is limited in that it aims only to help
students complete their homework and prepare for testing, but not to widen
their skills. The orientation of the SE institution is excessively directed to the
business sector. Some of them do not consider the quality they have to provide.
This can be detrimental for students and parents.

4. Discussion

The computerized testlet instrument was used to facilitate students’ thinking
processes while undertaking the test. The privilege of the testlet instrument is
the stem (item stimulant). Therefore, a testlet can be used as a stimulus for
students” understanding of knowledge (Yamtinah et al., 2019). Utilizing the
stimulant as a resource can help students develop their CT (Stephenson &
Sadler-McKnight, 2016). CT has a primary role in students” success at the college
level and working environment (Rusmansyah, Yuanita, Ibrahim, Isnawati &
Prahani, 2019). By utilizing the test, we could discover the testees’ responses to
CT assessment. The quantitative analysis results showed that of the testees
identified as outliers or the smartest critical thinkers, 25% were SE non-takers. Of
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the testees with high levels of CT skills (except the outliers), 55.3% were SE non-
takers. The upper group, including the outliers, had an equal percentage of 50%
each of SE takers and non-takers, which shows that they do not differ
significantly. SE does thus not significantly improve the CT of students who are
already smart at school and have sufficient initial CT skills. If we look at the
middle and lower groups, there were exciting and significant differences
between SE takers and non-takers. The middle class was constituted with more
SE takers (57.9%). This shows that SE has a significant influence on helping
students acquire good CT skills for moderate cognitive ability at school. There
was also a common border with the lower group’s results, with 50.8% of testees
being SE takers. The learning process provided by SE is predominantly about
memory questions. This makes SE less effective for students who are already
smart. However, for students with moderate and low intelligence levels, SE can
help them remember information. SE functions like these must nonetheless be
improved. In addition, SE must catch up on what the world wants, what
developments the world needs. Punjabi (2019) also mentioned that SE must be
more focused and serious on student development in active learning, and not
stuck in facilitating passive learning.

The qualitative data results indicate that qualified tutors at SE institutions have
an important role in student learning activities and satisfaction. Tutors who are
fun and have good teaching skills are in higher demand by students, bearing in
mind that their goal with SE is to level up students’ abilities at school. These
reasons are supported by Bray (2006), who indicated that the pattern of learning
instructions of SE is mostly different from formal schools. Moreover, Yung
(2019) proposed that SE mostly use a drill and practice approach. SE in countries
outside Indonesia has won the public’s trust that the teaching methods used are
more adaptable than those of formal schools which tend to be more conservative
(Zhang & Bray, 2020). This contrasts with SE in Indonesia, which is less
adaptable, as evidenced by this study’s results. Moreover, interviews with the 15
SE tutors showed that, in general, the SE curriculum has adjusted to the school
curriculum even though it is still limited to cognitive needs. Thus, SE is not yet
entirely focused on the needs of other skills besides cognitive abilities. Students
also need to be trained to have the skills needed in this 21st century. Besides,
SE’s primary function is to get students used to working on problems, not to
understand. Consequently, at this point, SE must be accompanied by a
self-evaluation, remembering that students need time to compete, not only for
answering questions, but also for doing things like applying the concept to solve
similar future problems. In addition, being business oriented is not wrong,
considering that SE is also an economic business activity. However, this concept
must be applied together with quality improvement by evaluating and
reorienting SE objectives.

Through this research, it is hoped that society can make a good assessment of SE
selection, given the many important factors that need to be considered.
Moreover, society must be sure and aware of the real purpose of registering
children at a private-course institution (Chui, 2016) to achieve cognitive scores
and other skills needed. Further research on the similarities and differences
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between the school curriculum and SE curriculum also needs to be done to find
important gaps to help SE perform its function as appropriate supplementary
tutoring. SE developers must also begin to improve their learning curriculum so
that SE can also become a formal education companion facility as a learning
center that is aware of the learning process in forming skills, especially CT skills.
That way, SE becomes more relevant as supplementary education that can help
students with cognitive abilities and CT skills needed for education later on.
Moreover, in developing student CT, educational stakeholders, including those
in SE, must work in an upright manner (Almeida & Franco, 2011).

5. Conclusions

Based on the quantitative and qualitative results, supplementary private
tutoring or SE cannot significantly improve students” CT skills for those who
initially have good cognitive ability at school. However, joining SE may be good
for those who have moderate cognitive ability at school. It does not mean that
this private course is not useful at all, but parents must be selective and critical
in choosing a private course for their child. Knowledge and understanding of
parents ultimately become an important key to the success of students at school.
Besides, students must succeed in their studies and compete globally by
possessing the skills needed in the 21st century, especially CT skills. This
research has shown several important points that must be considered by the
public in determining the choice of SE that suits the needs of students in this 21st
century. In addition, educational researchers are also expected to conduct
further research to uncover the gap between the school curriculum and the SE
curriculum so that SE can improve and adjust its objectives to appropriately
supplement teaching. Moreover, after seeing the prospect of SE development,
which is increasingly in demand by the society, it is necessary to improve SE’s
quality and objectives. That way, SE will help students remember lessons and be
a companion for formal schools in improving student skills.

6. Limitation of This Study

This study has several limitations. Firstly, the topic used in the computerized
testlet instrument was hydrocarbon material. In addition, on the bias of some
items, we have not conducted further research on the possibility of explicit
curriculum differences between the school curriculum and SE-institution
curriculum.
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Appendixes

®

Appendix I: The questionnaire form and interview questions used to reveal
students’ satisfaction with shadow education

. What is your reason for taking a private course/ shadow education?

[l Parents” advice

(1 Self-motivation

Elaboration from the interview: ............c.oooiiiiiiiiiiii e,
Are you satisfied with how your instructors teach you in your private
course/ shadow education?

[ Satisfied

[1So-s0

[ Unsatisfied

Elaboration from the interview: ............c.coiiiiiiiiiiiiiii e,
How is your private tutors” teaching style in your private course/ shadow
education?

U Interesting

[ Boring

Elaboration from the interview: ............c.ooiiiiiiiiiiiiii e,
Which one do you prefer, study with your school’s teachers or your private
course/ shadow education’s instructors?

{1 Teacher

[ Private tutor

Elaboration from the interview: ............c.ooiiiiiiiiiiiiiii e,

. Do you feel the significant benefit (especially on increasing your cognitive

score) after taking private course/ shadow education?

[ Agree

[ So-so

[l Disagree

Elaboration from the interview: ...............co.o

Appendix II: The interview questions used to reveal private tutors’
perspectives about shadow education in which they worked

. How do you see the fit between the shadow education curriculum and the

school curriculum?

How do you describe the main characteristic of shadow education compared
to the school’s teaching purpose?

How do you think about the shadow education function?

How do you think about the shadow education orientation, considering there
are more and more new institutions emerging to offer shadow education?
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Appendix III: The summary statistic of items analyzed by Winstep 3.73

Total Score Count Measvl,lre ouTHT

(Logit) MNSQ ZSTD
Item
MEAN 120.30 193.00 0.00 0.96 0.10
SD 45.80 0.00 1.68 0.19 0.60
MAX 176.00 193.00 2.63 1.36 1.60
MIN 52.00 193.00 -2.24 0.58 -1.00
REALTRUESD = 0.22 | SEPARATION = 7.64 | Item RELIABILITY = 0.98
MODEL TRUESD = 0.21 | SEPARATION = 7.73 | Item RELIABILITY = 0.98
S.E.OFITEM MEAN = 0.31

Appendix IV: The summary statistic of persons analyzed by Winstep 3.73

Measure OUTFIT
Total Score Count .

(Logit) MNSQ ZSTD
Item
MEAN 18.70 30.00 1.10
SD 6.50 0.00 1.99
MAX 30.00 30.00 5.72
MIN 4.00 30.00 -2.72 0.24 -2.70
REALTRUESD = 0.72 | SEPARATION = 258 | Item RELIABILITY = 0.87
MODEL TRUESD = 0.70 | SEPARATION = 268 | Item RELIABILITY = 0.88
S.E.OF ITEM MEAN = 0.14

CRONBACH-ALPHA (KR-20) RELIABILITY =

0.90
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