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Abstract - Learning difficulty is the inconvenience or problems that individuals encountered when studying. It has a very 
significant effect on individuals and on society as a whole. The concerned individual will have difficulties in thinking, 
learning new skills, acquisition of new knowledge, processing of new information and, coping independently with new 
trends in a particular subject like programming. Determined to help the learners with learning difficulties, teachers and 
parents provide tutors with the necessary guidance towards improving the teaching and learning process. This paper aimed to 
identify learning difficulty in C# programming; develop the different model of Intelligent Tutoring System, and to implement 
the intelligent mechanism of an Intelligent Tutoring System. The developed ITS will provide more detailed feedback in a 
way that students take assessment, learn why the step was incorrect and notice that the tool can give useful feedback or hint 
which helps to understand the learning difficulties. The study utilized the developmental, descriptive, experimental methods 
of research along with ASSD (Agile-Scrum Software Development) as SDLC (System Development Life Cycle) method and 
the IPO (Input-Process-Output) software development framework. Furthermore, the findings showed that the level of 
acceptability of the Intelligent Tutoring System is highly acceptable, with an overall average weighted mean of 3.83 based on 
the criteria such as reliability, learn ability, efficiency of use and, user satisfaction.  
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I. INTRODUCTION 
 
Learning difficulty is the inconvenience or problems 
that individuals encountered when studying. It has a 
very significant effect on individuals and on society 
as a whole. The concerned individual will have 
difficulties in thinking, learning new skills, 
acquisition of new knowledge, processing of new 
information and, coping independently with new 
trends in a particular subject like programming. 
Learning programming is thought to be difficult and 
the explanation why students don’t do well in 
programming is that the conventional way of learning 
inside the lecture hall renders more hassle to the 
students in understanding the material instead of 
applying the material to a true application (Bastami & 
Naser, 2017). 
 In the study of Eloun et al. (2017), Intelligent 
Tutoring System can answer questions and give 
modified support to the students. Compared to other 
educational technologies, Intelligent Tutoring System 
can assess every student's answer to evaluate his/her 
knowledge and skills. As stated by Bastami and 
Naser (2017) it can change learning strategies, 
provide illustrations, demonstrations, exercises, 
explanations, examples, and reasonable activities. 
The results obtained from the study of Rajendran and 
Siyasakthi (2011) showed that students perceived the 
following as the most difficult issues in learning C# 
Programming: knowing what exactly happens inside 
the computer when it executes a program, 
misconception of memory operations and, difficulty 
in boosting and understanding how the program solve  
the given problem task. Accordingly, these were 
caused by poor programming planning, ineffective  

 
training, and matters regarding available teaching and 
learning tools in C# Programming. Bui (2016), 
averred that the student’s potential learning 
difficulties encountered in learning C# programming 
is the issue concerning Class-Object and the 
relationship between them. Bui employed the 
following as the identified potential difficulties of 
student self-assessment on learning C# programming: 
lacks knowledge about memory operations; poor 
understanding about the operation inside the 
computer when it executes a program; inadequate 
good helping tools and reference materials; detection 
of logic errors; debugging of programs, test and 
difficulties in reading someone else code. 
This paper will investigate and identify the student’s 
learning difficulty in C# programming using ITS, to 
develop the different model of ITS, and to implement 
the intelligent mechanism of an ITS.  
 
II. RELATED WORKS 
 
The intrinsic complexities of natural language 
processing and open-ended attributes of human 
conversations, using tutorial dialogues to exchange 
ideas, has been challenging for ITS research. The 
Auto Tutor was created under the notion that intense 
learning occurs when learners are able to actively 
participate in processing information in which they 
could explain on their own and justify the relevant 
causal relationships that they learn (Wolfe et al, 
2013). 
Moreover, another study by Nye et al., Auto Tutor 
periodically verifies if an expectation is successfully 
attained by obliging students to explain the answers. 
When misconceptions in reasoning are detected, 
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relevant instructional supports such as short feedback, 
corrections, and summaries are presented to help the 
student revisit concepts and correct erroneous 
statements (Nye et al., 2014). If the student still fails 
to answer the question, an assertion with correct 
information is provided to the student and Auto Tutor 
sets an appropriate expectation adapted to the 
knowledge state of the student. This process repeats 
until all expectations are met and misconceptions in 
all requisite problems are corrected. LSA is a 
statistical mechanism that measures the semantic 
similarity of texts such as words, paragraphs, and 
essays. Consequently, it is often used for pattern 
recognition, pattern matching, and pattern completion 
operations (D’Mello & Graesser, 2012).  
Wolfe et al., (2013). The quality of interactions 
between learners and tutors impacts the quantity and 
quality of learners’ responses when answering 
questions using mixed-initiative dialogues, thus 
learning performance are affected.  The EMT 
framework strengthens a discourse pattern that 
engages students in deep reasoning and effective 
knowledge formation, and makes the measuring of 
their learning outcomes feasible at a fine-grained 
level. 
A similar four-module ITS architecture was proposed 
by Aris and Sani (2014), which allows interaction 
with students through an interface module and data 
collection for modifying and customizing 
instructional assistance. 
Devasani (2011). An authoring tool called the 

Extensible Problem-Specific Tutor (xPST) supports 
to develop model-tracing quickly like tutors on 
existing interfaces such as web pages. An 
introduction of new check types in checking answers 
to problems in domains like geometry and statistics 
made xPST's language more expressive.  The purpose 
of managing tutorial, to promote non-programmer 
authoring of ITSs its deployment, and web-based 
authoring (WAT) tool was developed. The WAT was 
used in comparative studies involving two authoring 
tool paradigms – the Graphic User Interface (GUI)-
based and text-based.   
The developed ITS using ITSB authoring tool is 
capable of helping the student to learn how to 
program efficiently and make the learning process 
more enjoyable. A knowledge-based ITSB authoring 
tool was also used to exemplify the work of students 
and to give personalized feedback and assistance to 
students (Al-Bastami & Naser, 2017). 
 
III. METHODOLOGY 
 
Conceptual Framework 
The context of the developed intelligent tutoring 
system was organized and identified using the Input-
Process-Output (IPO) model. In this model, input 
corresponds to the learning difficulty, develop 
different model elicit requirements of the system, and 
the integral components and features of the system. 
 

 

Figure 1. The Agile-Scrum Framework used by researchers as System Development Life Cycle method. 
 
In this undertaking, the researchers utilized one of 
SDLC’s (System Development Life Cycle) 
methodologies, Scrum, a form of Agile Software 
Development, which includes product backlog, sprint 
planning, sprint backlog, iterative-incremental 
development and delivery or the actual sprint, sprint 
review, and sprint retrospective as exposed in Figure 

1.  Subsequently, substituting all the requirements of 
the study and undergoing the software development 
methodology, the expected result of the study is the 
set of models to be integrated in the Intelligent 
Tutoring System.  
Research Design 
The researchers employ the descriptive method of 
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research in order to obtain and elicit the requirements 
of the system. Descriptive research is an attempt to 
determine, describe or identify factual information on 
certain instance through a process of survey 
instruments or data collection such as questionnaire, 
interview, and face to face observation (Ethridge, 
2004). 
 
The researchers employ developmental method of 
research in order to organized the planning, 
designing, developing, and evaluating instructional 
processes, programs, and products that should comply 
with the standards of internal effectiveness and 
constancy, with the purpose of assessing changes over 
an extended period of time (Fox & Bayat, 2008). 
 
The researchers employ experimental approach 
wherein the data were collected and evaluated to 
identify if there is a significant difference between the 
control group and experimental group of the 
respondents in terms of academic performance, skills 
acquisition and problem-solving. The ability of the 
learner to succeed covariates are analysed and the 
experimental group is the learning outcome data 
(dependent variables), the control group is the 
interaction data (independent variables). The testing 
was performed by administering a test to the group of 
two (2) student-respondents with a total of 50 test 
samples in a real classroom scenario.  The students 
responses were then analyzed using the newly 
developed assessment test. The customized system 
combines the pre-test, post-test, case-based reasoning 
(i.e., heuristic functions), and the tutorials and tests to 
meet the needs of students according to their 
knowledge level, and help them overcome their 
learning difficulty in the ITS concepts effectively.  
 
Research Population and Sample 
This study is conducted with the survey and interview 
of the control group and the experimental group who 
are presently implementing an ITS in C# 
programming. The respondents of this research are 
the students and the teachers. The respondents served 
as the key persons who provided student profile and 
prescribed syllabus presently being implemented 
(Biewer, 2017). Each respondent has also participated 
in the final User Acceptance Test (UAT). 
 

Table 1. Research Population Distribution 

 
 
The distribution of the respondents in their respective 
control and experimental categories is shown in Table 

1. The research was conducted to forty (40) students 
who are enrolled in C# programming, and ten (10) 
teachers both from the control and experimental 
group implementing an ITS, with a total of Fifty (50) 
respondents.  
 
Instrumentation and Data Collection 
The researchers used instruments and techniques to 
finish the study and achieve the stated objectives by 
employing questionnaires, personal interviews, 
observation and analysis of documents to develop the 
different model and intelligent mechanism for the 
Intelligent Tutoring System.  
 
Observation. The researchers applied the observation 
method in obtaining data related to the study. 
Observation is the process of allowing the researchers 
to learn and understand the learning difficulty of 
individuals covered in the study in their natural 
setting through observation and participation (DeWalt 
K.M. & DeWalt B.R., 2002). 
  
In this method, the researchers organized an interview 
with the respondents in their respective places and 
observed the processes made in the developed ITS.  
The flow of information concerned in completing the 
process is evaluated, observed, examined and noted.  
 
Interview. Another method employed by the 
researchers in collecting data is the interview method. 
An interview method is a prepared set of relevant 
questions asked to the respondents which provides in-
depth explanation (Marshall & Rossman, 2010). 
 In this method, the researchers prepared interview 
script which were personally asked to the respondents 
in order to provide a detailed description of 
circumstances of the model will embody. Relevant 
answers were jotted down while unclear answers 
were fully clarified and discussed with the 
respondents. 
The researchers also prepared sets of survey 
questionnaires which were used and floated as 
follows:  
 
Planning and Design Phase. The researchers 
provided individual questionnaires to the respondents 
to answer questions relative to learning difficulty 
currently encountered by students in C# programming 
using ITS in the institution. 
 
Final User Acceptance Test – The respondents were 
provided another questionnaires to assess the 
different models of ITS. They were tasked to fully 
evaluate the developed model to its fullness and in 
terms of the following aspects: performance, 
information, economic, control and security, 
efficiency, and service. 
 
Analysis of Documents. The researchers also 
employed document analysis as a tool for data 
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collection. Document analysis is the process of 
gathering and collating documents and other forms 
associated to the functions of the system, after which, 
the collated documents are studied to identify the 
subjects and flow of the actual system operations. 
Documents include written plans and programs 
(Allen, 2015). 
 
IV. RESULTS AND DISCUSSION 
 
The researchers prefer to a dynamic pre-test to learn 
and classify the students into different levels – 
beginner, intermediate, or professional – in the 
beginning. The questions of the pre-test will be 
generated one by one, and the generation of each 
question is based on the answer of the previous 
question the students answer. The difficulty of the 
questions asked is in accordance with the level in 
which they are categorized, and are randomly drawn 
to test the student's knowledge. The student will be 
tested beginning with the 10 simplest concept about 
C# programming, and then the system will gradually 
adjust the concept difficult to determine the extent of 
the student's knowledge. In the testing procedure, the 
student will be asked questions of the next difficulty 
level if and only if he/she answers two questions 
correctly in a row. 
 
The respondents were requested to accomplish a 
usability survey that includes open-ended questions to 
gather insight on the perception of participants about 
the system. The means are computed and compared 
based on the academic performance, skills acquisition 
and problem-solving ability to establish the 
significant differences between the control group and 
experimental group of the respondents.  
 
The experimental group is the independent variable, 
while the control group is the dependent variables. 
The analysis of the relationships between the control 
group and experimental group success indicators 
performed. Correlations between experimental group 
and control group were likewise determined. The 
experimental group is used to test the effects of the 
categorization as to either high or low base on the 
rating receive (High: if score ≥ median; low: if score 
< median).  
 
The descriptive values gathered were cross-linked to 
the academic performance, skills acquisition and 
problem-solving to establish the significance of their 
effect on the learning outcomes. 
 
This study used survey type of descriptive and 
developmental research where respondents answer 
the questions administered through interviews and 
questionnaires such as evaluation form to evaluate the 
software modules in terms of presentation, 
information, economic, control and security, 
efficiency, and delivery aspects (Ethridge, 2004).  

Table 1. User Acceptance Test 

 
 
The User Acceptance Testing (UAT) is used for 
analyzing the functionality of an adapted scheme 
once the improvement stage has been finished. The 
researchers made use of the standardized Website 
Analysis and Measurement Inventory test in 
accomplishing the acceptability of the system. The 
themes imposed in the Website Analysis and 
Measurement Inventory (WAMMI) are based on a 
data using statistical methods known as latent 
variable analysis and have a reliability data rating of 
between 0.90 and 0.93. User Acceptance Testing 
(UAT) is identical and vital for the effective 
execution of any changed scheme. Table 2 shows the 
feedback of the identified users in terms of 
learnability, an efficiency of use, user satisfaction, 
and reliability. To give relevant meaning to the 
organized numerical data, a Likert Rating Scale of 
one to five was used.  The Likert Rating has the rate 
of 1 for strongly disagree which means that the 
respondents strongly does not favor the concept, 2 for 
disagreeing which means that the respondents 
somewhat not in favor of the concept, for undecided, 
4 for agree, and 5 for strongly agree. 

Table 2. System Evaluation According to Learnability  
              Learnability Mean Description 
1. This business in the 
website doesn't need 
more introductory 
explanations 

3.80 
 

Strongly Agree 

2. Learning to find my 
way around this 
website is not a 
problem 

3.75 
 

Strongly Agree 

3. Using this website 
for the first time is 
easy 

3.70 
 

Strongly Agree 

4. Remembering 
where I am on this 
website is not difficult 

4.05 
 

Strongly Agree 

Weighted Mean 3.83 Strongly Agree 
Legend: (SD); Strongly Disagree, (D); Disagree, (U); 
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Undecided, (A); Agree, (SA); Strongly Agree. 
The table is clearly indicative that highest rate of 
learnability are from remembering where I am on this 
website is not, with 4.05 weighted mean and the 
lowest rate from using this website for the first time is 
easy, with 3.70 weighted means.  
The result of Table shows the average weighted mean 
of 3.83 reveals that majority of respondents agree that 
the system is not complicated, and it can easily use 
because it is user-friendly. 
 

Table 3. System Evaluation Criteria for the Efficiency of Use 

 
Legend: (SD); Strongly Disagree, (D); Disagree, (U); 

Undecided, (A); Agree, (SA); Strongly Agree. 
 
As shown in Table 3, the data showed that the highest 
rate of efficiency of use is “this website helps me find 
what I am looking for”, with 4.20 weighted mean and 
the lowest rate is “it is not difficult to tell if this 
website has what I want”, with 3.55 weighted mean. 
Table 3 reveals that most of the respondents say that 
the system was efficient in terms of quick access 
having a weighted average mean of 3.80.  
 

Table 4. System Evaluation According to User Satisfaction. 
User Satisfaction Mean Description 

1. The website has 
much that is of 
interest to     me 

4.20 Strongly 
Agree 

2.  The page on this 
website are very 

attractive 
4.30 Strongly 

Agree 

3.   I feel in control 
when I’m using this 

website 
3.75 Strongly 

Agree 

4.   I don’t like 
using this website 4.20 Strongly 

Agree 
5.  I can easily 

contact the people I 
want to on      this 

website 

4.20 Strongly 
Agree 

6.  It is not difficult 
to tell if this website 3.95 Strongly 

Agree 

has what I want 
7.  This website has 
favorable features 4.25 Strongly 

Agree 
8.  Using this 

website is not waste 
of time 

3.90 Strong Agree 

9.  I get what I 
expect when I click 

on things on this 
website 

4.10 Strongly 
Agree 

10. Everything on 
this website is easy 
to       understand 

3.95 Strongly 
Agree 

Weighted Mean 4.08 Strongly 
Agree 

Legend: (SD); Strongly Disagree, (D); Disagree, (U); 
Undecided, (A); Agree, (SA); Strongly Agree. 

 
It is shown in Table 4 the criteria for the evaluation of 
the system based on the user's satisfaction. User 
satisfaction refers to the users’ feeling of using the 
system comfortably. It is frequently dignified as 
distinct of the best vital appraisal aspects which are 
typically careful as an average organization 
achievement and usefulness. Based on the evaluation, 
the customer satisfaction was independently 
adaptable which can be inclined by more than few 
features such as user effectiveness, user 
characteristics, effort, opportunities, and 
organizational effectiveness. The table is clearly 
indicative that highest rate of user satisfaction is from 
the page on this website are very attractive, with 4.30 
weighted mean and the lowest rate from I feel in 
control when I’m using this website, with 3.75 
weighted means. Based on the analysis of data 
gathered, where Table 4 shows a weighted average 
mean of 4.08, which signifies that most of the users 
agree that system is very user-friendly. Reliability 
refers to consistently perform and based on its 
specifications which refer to the website being 
available and complete. It has long been considered 
one of the related attributes that must be considered 
when creating system software.  
Table 5. System Evaluation According to the Reliability of Use 

 
Reliability 

 
Mean 

 
Description 

1.  This website is 
very fast 

 
3.60 

 
Strongly 
Agree 

 
2.  I get what I 
expect when I click 
on this  Website 

 
3.63 

 
Strongly 
Agree 

 
Weighted Mean 

 
3.62 

 
Strongly 
Agree 

Legend: (SD); Strongly Disagree, (D); Disagree, (U); 
Undecided, (A); Agree, (SA); Strongly Agree. 

 
Table 5 above noted the System Evaluation 
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According to the Reliability of Use information. 
Reliability states that the system is available and 
given complete all the time. The table is clearly 
indicative that highest rate of reliability is from “I get 
what I expect when I click on this,” with 3.630 
weighted means and the lowest rate from “this 
website is very fast,” with 3.60 weighted means. The 
analysis reveals a weighted average mean of 3.62 
which explains that the system is reliable, available 
and all links are indicated and functions are active.  

 
Table 6. General Weighted Mean for Acceptability of the 

Intelligent Tutoring System 
 

Description 
 

Mean 
 

Description 

1. Learnability 3.83 Strongly 
Agree 

2. Efficiency of Use 3.80 Strongly 
Agree 

3. User Satisfaction 4.08 Strongly 
Agree 

4. Reliability 3.62 Strongly 
Agree 

Weighted Mean 3.83 Strongly 
Agree 

Legend: (SD); Strongly Disagree, (D); Disagree, (U); 
Undecided, (A); Agree, (SA); Strongly Agree. 

 
Table 6 show the general weighted mean for 
acceptability of an ITS, the acceptability of which is 
highly acceptable with an overall weighted average 
mean of 3.83 based on the criteria such as 
learnability, the efficiency of use, user satisfaction, 
and reliability. The study shows the ITS using the 
architecture of an ITS model process was effective in 
a tutoring system. The study proved that the use of 
online contributes to the effective development of an 
online tutoring that is highly appraised by prospective 
users. The study proved that the developed ITS is 
efficient, easy to navigate, satisfies the users and 
reliable as shown by the weighted average of 3.83. 
This study shows that ITS in C# programming is 
highly acceptable to the institutions and to the users.  
 
CONCLUSIONS 
 
Based on the findings, the following conclusions 
were drawn: 
The acceptability of identifying the learning difficulty 
of C# programming for Intelligent Tutoring System is 
highly acceptable, as shown by the overall weighted 
average mean of 3.83 based on the criteria of 
learnability, an efficiency of use, user satisfaction, 
and reliability.  
The use of descriptive, developmental, experimental 
methods of research along with ASSD (Agile-Scrum 
Software Development) as SDLC (System 
Development Life Cycle) method and the IPO (Input-
Process-Output) software development framework 
was effective in the development of the different 

model of an Intelligent Tutoring System. 
The system is accepted by the use of tests having no 
faults or errors found during tests and during the user 
acceptance test. The developed ITS intelligence 
modules were unanimously recommended to be 
implemented by the UAT participants during the user 
acceptance test conducted resulting in an overall 
average weighted mean rating of 3.8. An initial 
evaluation of the system was carried out and the 
findings were positive. 
In this paper, the researchers have provided the 
design and development of an Intelligent Tutoring 
System in C# programming to understand the 
learning difficulty of students and help them improve 
their programming skills and make learning more 
comfortable.  
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