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Block-Based Visual Programming as a Tool for Learning
the Concepts of Programming for Novices

Sukirman, Dias Aziz Pramudita, Aziz Afiyanto, and Utaminingsih

Abstract—Programming is a course that prosecutes skills in
critical thinking and problem-solving. However, learning
programming for novices like junior high school students is no
easy task. Moreover, the strategy uses text-based programming,
which requires writing source code correctly to avoid the
potential of syntax errors. This study aims to investigate a tool
of block-based visual programming (BBVP) for learning the
programming concepts. The method used in this study consists
of five phases: analysis, design, development, experiment, and
evaluation. Participants were 60 students of middle school age
14-15 years old divided into two groups, experimental and
control groups. Data was collected through questionnaires,
pretest-posttest, and analysis of codes in the project created by
students. To compare the results of both two different groups,
we employed independent samples t-test. The result shows that
the significance score is less than 0.05 (p-value < 0.05), which
means that learning programming concepts using BBVP
significantly impacts novices. The concepts of programming
that can be learned include variables, sequence, iteration or
looping, and conditional statements.

Index Terms—Block-based visual programming, learning
programming, ScratchJr, programming concepts, visual
programming.

. INTRODUCTION

Learning programming concepts for novices is one
challenging endeavor [1]. Moreover, they are students still
aged at the middle school level. Several years ago,
programming was for university students only, but today,
many schools have implemented this course at any level. It is
not only challenging for teachers but also for the students.
Teachers try to provide the best strategy to make students
understand and quickly receive the presented learning
material contents of programming while the students struggle
to comprehend [2]. Technically, programming consists of
instructions and logical thinking that make students learn a
script for running computer commands. Many instructional
learning strategies focused on using specific programming
languages and tools; as a result, the understanding of the
computational concepts was lacking [3]. Accordingly,
students presume that programming is slightly difficult to
learn since it is slightly different from other subjects.
Globally even, programming has a universal problem in the
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computer science curriculum with high dropout and failure
rates [4].

Many countries have started or are in progress to introduce
programming encapsulated in computer science (CS) subject
or related in their national curriculum to response to the
increasing demand for IT experts in industries, like England,
Finland, Sweden, and the US [5]. Programming even has
been introduced at the primary education level [6]. In
Portugal, the government made a policy to make CS and
programming compulsory for students, from middle school
until elementary [7]. It means that the trend of “learning to
program” has become popular in educational institutions
around the world [8], [9]. In Indonesia, programming has
also been introduced, which is a part of a computer science
subject named “Informatika” [10]. However, the
implementation is still partially applied to several schools.
Only schools with CS teachers and computer facilities are
considered ready to implement the Informatika subject
appointed by the government [11].

Studies show that learning programming can facilitate
students to think creatively and improve their skills in
problem-solving [8], [12]. Additionally, learning to program
also may encourage students to engage in logical thinking
and computational thinking (CT) [13]. CT itself is described
as the thought processes involved in formulating problems
and the solutions represented in an effective form to be
carried out [14]. CT lays the conceptual foundations from
programming notions that may construct programming
capabilities [15]. Even [16] formulated that CT is the core
amongst prevalent topics include computing, programming,
coding, and problem-solving. Therefore, several researchers
stated that CT and programming skills should be learned by
students of future generations of the 21* century as the new
literacy [8], [12], [15], [17].

Besides improving problem-solving skills and logical
thinking, learning to program can also improve the students’
analytical capabilities [18]. For example, when they face a
case in programming, they must find a solution with
strategies or imitate and modify the existing one. The process
of debugging a program carried out iteratively may lead them
to find a better solution. Students will think creatively and
employ many strategies to tackle the problem with a better
solution from this situation. On the other hand, someone who
has programming skills will have more opportunities to get a
job, since a software developer is one of the most wanted in
this era [19]. Therefore, preparing students with
programming skills not only prepares them to tackle a
problem but also means provide them for getting and
competing for future jobs.

However, learning programming for novices is no easy
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task. Sometimes, both instructors and learners confront
several problems in their learning. Several factors
contributing to the difficulties are lack of understanding the
programming concepts at the early stage [20],
problem-solving skills, ineffective teaching strategy, and
personal traits & attitude [4]. It is no longer adequate and
relevant in teaching strategy since the teaching methods still
employ traditional approaches, such as, text-based
programmings like Pascal, C/C++, Java, or Python [8].
Text-based programming insists students use the syntax of
programming language that may make them inconvenient
and feel frustrated. The syntax requires writing a source code
correctly since if it is mistakenly written, an error will occur
to the program, making the program run unexpectedly.
Instead of learning the actual programming concepts,
students are even busy dealing with syntax errors [21]. Hence,
it will bring down their enthusiasm and motivation for
learning how to program. In comparison, programming is not
just about writing a code but more than tackling a problem
and finding the solution. Even [22] stated that the concept of
programming itself is more important than coding language.
Perhaps the most challenging part is understanding how to
create an algorithm or step-by-step instructions to solve a
task and the best way to write this in the code.

One strategy that can be used to learn programming
concepts more friendly for novice students is using
block-based visual programming (BBVP). Cadenas-Cobo et
al. (2021) stated that the use of BBVP to learn programming
has several benefits, for example, reducing syntax errors
since do not use text-based code but use logical block-based
featured drag-and-drop visually [23]. BBVP can also be
performed with various activities like creating games,
animations, or even robotic programming [12]. This is why
the BBVP environment has become a popular tool and
powerful for introducing coding and programming for
students who have just learned programming concepts [24].
BBVP environments contain elements providing useful
visual cues on how to use the commands and develop
programs to make users easy to understand. The program can
easily be created only by dragging and dropping the elements
that may focus on logical thinking and avoid syntax errors.
Additionally, visualization helps students to comprehend the
semantics of introduced constructs, explain the principles of
program  structure and execution, and degrade
misconceptions [25].

Many BBVPs are available on the internet, for example,
Scratch, ScratchJr, Alice, Kodu, Construct, StarLogo, App
Invertor, Greenfoot, and Blockly. However, the BBVP tool
that is frequently used to learn programming is Scratch [16].
This study aims to investigate another BBVP for learning the
programming concepts besides Scratch, namely ScratchJr.
ScratchJr allows children to create animated games and
stories by putting a sequence of graphical coding blocks like
features provided in BBVP Scratch. The differences are that
the features of ScratchJr is more simple and can be installed
on smartphone and tablet so that allowing users to learn in
formal or informal settings or even at home and school. The
article is organized into four sections: introduction,
methodology, results & discussion, and conclusion. The
method used consists of five phases, and the results will be
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discussed below.

Il. METHODOLOGY

A. Research Phases

This study is divided into five phases as depicted in Fig. 1:
analysis, design, development, experiment, and evaluation.
In the analysis phase, we conducted a literature review to find
related references from journals or proceedings indexed by
reputable databases. Documents the from lesson plan, book
references, and curriculum were also analyzed to determine
and adjust the appropriate learning topics that should be
selected and relevant to the available subject. Afterward, a
conceptual framework was formulated to organize the
research and illustrate the big picture of the study [26]. The
conceptual framework of this study is illustrated in Fig. 2.

Phase 3

Development

Phase 1 Phase 2

Analysis

Literature review, } Design the learning Develop learning
i Analyze documents, | media (module & i} module & guidance !
i Formulate problems i video), Determine video, Develop
and conceptual ! and design the : instruments
framework it course topics, Designt! i
the experiment

Phase 5 Phase 4

Evaluation

Experiment

Evaluation and 1 Students’ experiment
Conclude :

Fig. 1. Research phases of this study.

The second phase was design; they are 1) designing the
learning media, including e-module and guidance video; 2)
designing and determining the course topics; and 3)
designing the experimental settings. The design phase has an
essential role in managing and determining the course topics
and the experimental design. Then, in phase three, we
developed the needs determined in the previous design phase.
Afterward, the experiment was carried out based on the
design. In this phase, we also investigated and collected the
data employed by the developed instruments. In the last
phase, we evaluated all activities from the first phase until the
last phase and then concluded to summarize our study.

B. Conceptual Framework

A conceptual framework is a visual representation or big
picture of the expected relationship among examined
variables in research [27]. We formulated the conceptual
framework based on the literature review, aims, and the
variables that affected the study’s goals, as depicted in Fig. 2.
In the experiment phase, we employed project-based learning
(PjBL) approach to trigger the learning processes. We
hypothesized that the students’ understanding of
programming concepts, including variables, sequence,
iteration/ looping, and conditional statements, can be
influenced by the BBVP tool and learning media
encapsulated in the PjBL strategy.
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Fig. 2. Conceptual framework of the study.
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C. Experimental Design

Fig. 3 shows this study’s experimental design, which
grouped to intervention and control, namely group A and
group B, respectively. Both groups are separated by a dashed
line indicating they have different treatments. The
intervention or experimental group was treated by
implementing the strategy of PjBL using BBVP to learn the
concepts of programming. In contrast, the control group had
no particular intervention, which means that the students had
no distinctive handling and the learning processes were
running like usual using the standard method. To find out the
initial knowledge of participants, they were given a pretest.
In the end, participants were given a posttest to find out the
condition between before and after.

Intervention group

PjBL using BBVP

appointed by the education ministry of Indonesia to
implement the Informatika subject so that it was an
appropriate place to conduct the implementation in this
school. Subject matters and the guidance were delivered
through Google Meet since the learning activities were
conducted online as instructed by the Indonesian Minister of
Education and Culture to limit the covid-19 spread [30].

E. Instruments and Data Analysis

Instruments used to collect data in this study are
questionnaires, pretest, and posttest. The questionnaires were
used to evaluate the usability of the learning strategy in this
study. We adopted the System Usability Scale (SUS)
proposed by Brooke [31] to evaluate the usability of BBVP
software and the learning media we have. The answers were
represented in 5 Likert scale statements: one strongly
disagrees, and five strongly agree. The SUS questionnaire
was adopted since it can be used to appraise the usability of a
given product or service [32]. Table | shows the
questionnaire related to BBVP software used to teach the
concepts of programming, namely ScratchJr. Meanwhile,
Table 11 shows the questionnaire related to learning media
that we have developed to aid students in learning the
concepts of programming; they are a learning module in
e-book format and guidance video.

TABLE I: QUESTIONNAIRE RELATED TO BBVP SOFTWARE USED

Control group
Fig. 3. Experimental design of the study.

The project employed in the PjBL settings was making a
game in the course’ final according to their creativity. The
game project is selected because its features may introduce
and reinforce procedural abstraction that is very important in
the course of programming [28]. The software used to create
the game project is ScratchJr, an online block-based visual
programming language that offers an easy-to-implement
structure and algorithm of the programs [29]. Before students
carried out the final project, they obtained courses on using
the software technically for five meetings. They were guided
on installing and accessing the software, creating an account,
and using the available features in the ScratchJr. Additionally,
they were also given a module to accompany learning
activities. The module contains five parts: a basic explanation
of programming concepts, the introduction of ScratchJr, its
features, the step-by-step guide on how to create a game
project technically, and project-based instructions. The
learning module was also completed by a video, so that they
may re-learn afterward.

D. Participants

Participants in this study were students in grade 8 of state
middle school. They were divided into two groups,
intervention class and control class, consisting of 30 students
in each group. The total number of participants involved in
this study is 60 students. The age between 14-15 years and
only four students have ever used similar BBVP, but not for
learning the concepts or programming. The selected
participants were students who studied in one of the schools

No.  Statements

I think that | would like to use this software frequently to learn
programming
| found the software unnecessarily complex to learn programming

1

2

3. I thought the software was easy to use to learn programming

4 I think that I would need the support of a technical person to be able to
use this software to learn programming

| found the various functions in this software were well integrated to
learn programming

6 I thought there was too much inconsistency in this software to learn
programming

I would imagine that most people would learn to use this software very

7 quickly to learn programming

8. | found the software very awkward to use to learn programming
9. | felt very confident using the software to learn programming

10, ! needed to learn a lot of things before I could get going with this

software to learn programming

To find out the differences between before and after the
experiments, we used to pretest and posttest. We analyzed the
results using a t-test with SPSS software. Besides, we also
analyzed the game projects created by students whether they
implemented the programming concepts like sequence,
looping, conditional statements, and related.

I1l. RESULTS AND DISCUSSION

A. Project Analysis

The concepts of programming taught to the students in the
intervention class of this study included sequence, iteration
(looping), conditional statements, variables, lists (arrays),
event handling, and Boolean logic. The concept of
programming is just like a human telling to computer to do
something. To understand the meaning and purposes that
humans want when communicating, the computer has to
understand the same language as well. The language here is
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similar to the commands or instructions for computers to do
something. In ScratchJr, the instructions are expressed in a
block instead of text-based script code so that students can
easily understand how to write instruction with visual code.

TABLE Il: QUESTIONNAIRE RELATED TO THE LEARNING MEDIA USED

No.  Statements

1 1 think that | would like to use this learning media frequently to learn
programming

2 | found the learning media unnecessarily complex to learn
programming

3. | thought the learning media was easy to use to learn programming

4 1 think that | would need the support of a technical person to be able to

) use this learning media to learn programming
5 | found the various information in this learning media were well

designed to learn programming

| thought there was too much inconsistency in this learning media to

g learn programming
7 1 would imagine that most people would learn to use this learning

) media very quickly to learn programming
8. | found the learning media very awkward to use to learn programming
9 | felt very confident using the learning media to learn programming
10, | needed to learn a lot of things before | could get going with this

learning media to learn programming
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{

character moves up 5 grid
then down again

}

reset character’s location
to its starting
Fig. 4. Example of a game project created by a student.

After receiving learning materials and guidance, students
were allowed to create a game project that accomplished in
groups. The group consists of 5 students so that the final
game project consists of 6 games. Besides learning the
concepts of programming, students also learn to collaborate
in a team. Fig. 4 shows an example of a game project created
by a group of students and its block coding. When the game
is played by pressing the green flag symbol at the top right,
the game system will be running. The gameplay is similar to
the phenomenal game of flappy bird; the game object of pilot
sprite has to avoid game objects of basketball and ball.

D

Fig. 5. Example of block code created by students.
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L

Fig. 5 shows the block code of the pilot sprite in more
detail at the bottom of the stage by selecting the sprite. It
consists of three block codes, they are started on top, hop or
jump, and go back to the initial position. When the pilot sprite
is touched, it will jump and go back to the initial position
repeatedly. From this block code, students learn the concepts
of sequence instruction and conditional statements as
illustrated in the pseudocode. Meanwhile, from the block
code depicted in Fig. 5, students may learn looping, timer,
and importing sounds. We can see that basketball and ball
sprites are moving to the left repeatedly. When the sprites are
bumping the pilot, they are going to hide for 10 seconds then
re-appear repeatedly.

Besides the project depicted in Fig. 4, students also created
other games with different sprites and instructions; for
example, they do experiments to add sprites like a monkey,
rabbit, pig, and other sprites. They also conducted
experiments to add the available sounds to the game, and
even they tried to add sound with their own voice. These
explorations allowed students to think and create projects
more creatively.

TABLE Ill: GAMES CREATED AND THEIR IMPLEMENTATIONS

Programming concepts

Team  Game features . :
implementation

1. The pilot has to avoid balls Sequence, looping, conditional
statements

2. The rabbit jumps up and Looping, timer, variables, using

avoids fruits voice sounds

3. Pig runs and avoid balls Timer, sounds, hide and appear,
variable

4. Monkey catch the fruits Looping, sequence, timer, hide and
appear

5. Cat play basketball Sequence, looping, timer, hide and
appear

6.. Monkey chase the fruits Sequence, timer, pop up say,
sequence
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Table Il shows the analysis of game projects and their
features created by students based on their teams and the
implemented concepts of programming. Almost all the teams
employed concepts of looping and sequence since the created
game projects have genre platformer games. Uniquely, each
group has its characteristics, and they are all different. For
example, team 3 employed recorded voice when bumping the
main sprite, while team 6 used pop up say if colliding the
sprites. From here, students may learn the main concepts of
programming with no confront to a syntax error and
complicated programming text code. Therefore, they may
focus on learning the concepts of programming, logical
algorithms, and problem-solving.

B. Statistical Analysis

Once the experiments were accomplished, the posttest was
carried out to compare the intervention or experimental and
control groups. The results were analyzed using SPSS
statistics software. Table IV shows the descriptive statistics
of pretest-posttest scores in the experimental and control
groups. It can be seen that the mean score of the pretest in the
experimental group is 55.33, and the posttest score is 81.00.
Meanwhile, the mean score of the pretest in the control group
is 57.67, and the posttest score is 63.67. It means that the
experimental group has a higher improvement score than the
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control group.

TABLE IV: DESCRIPTIVE STATISTICS OF PRETEST-POSTTEST

we measured the BBVP software and learning media by
employing questionnaires as provided in Table | and Table Il.
Table VII shows the results of questionnaires distributed to

PRETEST POSTTEST . .
Std. Std. the students after the experiments were accomplished. The
CLASSES Statistic | Error | Statistic | Error results are presented in two types of scores, namely “RAW”
Experimental g"si/a” - 5533|2235| 81.00|1.878| gnd SUS score. The “RAW” score refers to raw data obtained
(] ower ] - H
Confidence  Bound | 2076 77.16 from the orlglna_l mean scores, while the SUS score is a
Interval for  Upper [~ oo 0064 standard calculation of SUS in format ranges 0-4 and 0-100
Mean Bound ' ' [33]. These all types of scores are closely related to tone
5% Trimmed Mean 55.19 81.11 statements of positive and negative to distinguish the odd and
Median 60.00 80.00 ven tions provided in th tionnair
Variance 149.88 105.86 even questions provide € questionnaire.
5 2
Std. Deviation 12.243 10.289 TABLE VI: INDEPENDENT SAMPLES T-TEST
Minimum 30 60 ;
Maximum 30 100 _II__eE\Gne s t-test for Equality of Means
Range 50 40 Sig. 95% CID
Interquartile Range 13 20 F |Sig.| t df | (2-tailed | MD | SED | Lower | Upper
Skewness .038 | .427 =212 | 427 )
Kurtosis -253| .833| -322| .833| [EVA [7.27 [.00 [546 |58 |.000 17.33 [3.174 |10.97 |23.68
Control Mean 57.67 | 2.382| 63.67 | 2.559 5 9 1|0 3 9 8
95% Lower EVnA 546 (532 |.000 17.33 [3.174 [10.96 [23.70
Confidence  Bound 52.79 5843 VA Ecoalvar 0 d2 3 7 0
. Equal variances assume
'I\r)ltee;;]/al for gppe; 62.54 68.90 AvnA: Equal variances not assumed
- oun Levene’s TEV: Levene’s Test for Equality of Variances
5% Trimmed Mean 57.96 63.70 MD: Mean Difference
Median 60.00 65.00 SED: Std. Error Difference
Variance 170.23 196.43 CID: Confidence Interval of the Difference
0 7
Std. Deviation 13.047 14.016 TABLE VII: QUESTIONNAIRE RESULTS RELATED TO BBVP AND LEARNING
Minimum 30 40 MEDIA
Maximum 80 90 BBVP Learning Media
Range I 50 50 :\tle;m RAW SUS score W SUS score
Interquartile Range 23 30 : YRR 1 oo
Skewness -434 | 427 012 | 427 0-4 0-100 0-4 0-100
Kurtosis 001 83| 1213 833 1 3.73 273 6833 353 253 63.33
2 1.47 353 8833 173 327 8167
A normality test was employed to find out the data 3 3.43 243 6083 363 263 6583
distribution, as shown in table 5. Since the degree of freedom 4 213 287 7167 173 327 8167
(df) for each category is 30, we used the Shapiro-Wilk 5 35 25 625 36 26 65
normality test. It can be spotted that all the significance 3 2;2 ;3; ;;g; 2(132 2'2; Z;'ZZ
scores of the Shapiro-Wilk test are more than 0.05 (Sig. > ' ' ' ' ' '
0.05), which means that the data is normally distributed 8 1.9 31715 207293 7333
e y ' 9 3.57 257 6417 3.7 2.7 675
TABLE V: NORMALITY TEST OF THE DATA 10 187 313 7833 167 333 8333
Kolmogorov-Smirnov®  Shapiro-Wilk Average 2.85 7117 2.88 7192
CLASSES Statistic df Sig.  Statistic df Sig.
PRETEST Experimental 215 30 .001 926 30 .038 g
Control 204 30 .003 .894 30 .006 S aee
POSTTEST Experimental 195 30 005 915 30 .021 womm 717 333
Control 202 30 .003 907 30 .013 6083 S
MARGI - Al TABI

a. Lilliefors Significance Correction

To compare the results of two unpaired groups, we
employed independent samples t-test, and the result is
presented in Table VI. It can be seen that the Sig. score of
Levene’s test for equality of variances is 0.09 (p-value >
0.05), which means that the data variance is homogeneity so
that each independent sample group is comparable and/ or
equal. The score of Sig (2-tailed) is .000 (p-value <0.05),
which means that it has both two groups have differences.
Therefore, it can be concluded that the hypothesis is accepted;
learning the concepts of programming using BBVP has a
significant impact on novices.

C. Usability Analysis

Besides statistical analysis, we also evaluate the usability
of the learning strategy that we have designed. To appraise it,

ACCEPTABILI
RANGES

GRADE
SCALE L E I«

ADJECTIVE
RATINGS

3 BEST
OO EXCELLENT  \4AGINABLE

waonme Poon o< i :
L b5 b i1 ogi1 o, 1b, POt
0 10 20 30 40 50 60 70 80 90 100

Fig. 6. SUS score categories based on the questionnaire results.

o
i
i

Fig. 6 depicts the SUS scores of BBVP and learning media,
illustrating a comparison of acceptability score, quartile
ranges, and adjective rating scale, of which the overall limit
score of mean is 68 [34]. The red shading block refers to the
average score for BBVP; it is 71.17, while the blue shading
block is the learning media score, it is 71.92. Based on the
adjective rating scale, both BBVP and learning media include
good ratings, categorized as good on the grade scale.
Meanwhile, based on the acceptability ranges, they include to
acceptable category. Fundamentally, these scores try to

369



International Journal of Information and Education Technology, Vol. 12, No. 5, May 2022

assess the even statements (question no. 2, 4, 6, 8, and 10)
into positive responses, while the odd statements (question
no. 1, 3,5, 7, and 9) try to adjust the negative responses.

The SUS score is provided in a single value obtained from
the calculation of the total score on average, but it still needs
to look into the detailed score for each statement [32]. To
inspect this more deeply, [33] conducted research to measure
the usability of learning media by verifying the shape of a
“five-pointed star” with a radar chart. They stated that the
more “five-pointed star” looks like, the more positive result
of the usability will get. The radar chart is shaped from the
ten items of questions in the standard SUS questionnaire. In
this study, the items are simplified become 1) frequently used,
2) complexity, 3) easy to use, 4) need support, 5) well
integrated, 6) inconsistency, 7) quickly learn, 8) awkward, 9)
confidently, and 10) need to learn. However, the assessment
tends to subjective measures based on the participants
involved.

Frequently used
5
4.5+
4

Need to learn , .Complexity

Confidently /. .. 1 Easy to use
BBVP
——Learning Media
Awkward * "+ ) Need support
Quickly learn’ “Well integrated

Incons-istency
Fig. 7. SUS score categories based on the questionnaire results.

Fig. 7 describes the radar chart converted from the RAW
score of SUS in Table VII. The blue line refers to the BBVP
score, while the red line points out the learning media. It can
be seen that the radar chart is similar to the "five-pointed star",
but the top end of the star is not the maximum. The best
maximum score for positive tone is at the point of 5, while for
negative tone is at point 1. The highest score for positive tone
in this study is 3.73 for BBVP and 3.7 for the learning media.
The highest score for BBVP consists of two item questions,
namely in item number one and number 7, they are frequently
used and quickly learned. Meanwhile, the best score for
learning media is confidence. Therefore, it can be stated that
the students are going to use the BBVP frequently and also
learn BBVP quickly. Related the learning media that we have
developed, students stated that they felt confidently using the
BBVP to learn the concepts of programming.

IV. CONCLUSION

Based on the results and discussions, it can be concluded
that learning teaches the concepts of programming for
novices can be handled by BBVP, like ScratchJr. The
learning can be designed in PjBL settings by employing a
game project to improve students' performance since they
learn through the game project they created. By designing
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and developing a game project, students may learn many
programming concepts, such as variables, sequence, iteration
or looping, conditional statements, and many more. Even
they may instantly learn how to implement a timer and play
sounds to trigger the conditional statements in a game project
they created so that the game results be more interesting.
Further, learning programming may also enhance the skills of
problem-solving since the students must be encountered
some problems and have to finish them.

Based on the usability evaluation, students stated that they
are going to use the BBVP frequently and also stated that
learn they are quick to learn BBVP. Related to the learning
media that we have developed, students stated that they felt
confidently using the BBVP to learn the concepts of
programming. However, although the radar chart shows the
“five-pointed star” shape, it indicates that each item of
questions is not lead to the maximum top end so that each
item needs to be enhanced.
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