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Abstract—The Learning Management System (LMS) is a core system that
contributes to support e-learning, manage content, provide learning tools, and
facilitate communication between students and teachers. This project aims to
measure the impact of Blackboard-based e-learning use. We measure the effect
of blackboard use on male students by comparing male and female students’
degrees of online learning (online class preparation) and traditional (face-to-
face) learning at Qassim University, using statistical methods and data mining
algorithms. We also develop A supportive tool that helps teachers manage some
important tasks such as (student attendance, interaction, grades ... etc.). This tool
will take student information and push automatic notifications to all concerned
people via SMS.
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1 Introduction

Today, with the increase of mobile and digital devices, the use of technology has
become fundamental in learning and education. E-learning contributes widely to develop
countries and increase their growth. E-learning has arisen as a learning environment
competitive with traditional learning. However, it can complement to the traditional
learning as a blended learning. Blended learning is the integration of E-learning and tra-
ditional learning in one work environment to gain more knowledge and interaction [1].
In this project, we aim to analyze two datasets using Apriori Algorithm and Indepen-
dent Sample T-Test which compares the relations between the two groups is statistically
significant [2]. Apriori algorithm is one of the most common data mining algorithms
to find the repeated set of elements from large data sets using the association rules [3].
The two datasets that involve in these tests are face-to-face and online courses’ grades.
We intend to illustrate the relationship between students’ grades in online courses and
students’ grades in study face to face course. Then, extract relations and features for
each type. Our datasets contain 1802 rows of students’ online course grades. The face-
to-face dataset also contains 618 rows. Each dataset contains five columns (ID number,
semester works, Final Exam, Final Degree, and Gender). In Apriori Algorithm we exam
the support between final exam and semester work for each student in face-to-face and
online datasets [4]. After that, we conclude rules. In the Independent Sample T-Test,
we aim to conduct comparisons between student grades in face-to-face courses and
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the same online courses. The first step is illustrating the implementation of the Apriori
algorithm, then we illustrate the implementation of the independent t-test.

However, we implemented an SMS tool, using the Flask framework, through its
depended on the Hi SMS company services to offer a web interface that enables the
user to send and receive messages.

The following of this paper is organized as follows. The related work is analyzed in
Section 2. The proposed work is explained in Section 3. Sections 4 shows the results
and discussions. The experimental is presented in Section 5. Finally, conclusion is
shown in Section 6

2 Related work

We applied many research and studies related to the use of LMS Bb and E-learning,
for example, A study conducted at a UK university to evaluate the SMS service.
Through an online questionnaire, it was applied to three categories of different depart-
ments. The research feedback offers a more structured way to strengthen the relation
between teachers and students [5].

A study at King Saud University was applied using a questionnaire to measure the
satisfaction of students and faculty members with the teaching and learning experi-
ence using learning management system Bb. Most faculty and students expressed their
satisfaction [6]. This study performed a comparison between two groups: face-to-face
and distance learning, based on students’ grades and the influence of demographics.
They concluded that there was a clear connection between the regular use of Bb and
higher grades of students [7]. A study conducted at King Saud University (2016) to
describe the level of usability and accessibility of the Bb. A questionnaire obtained
a high percentage of the reliability of Findings = 0.8. The findings demonstrated that
many favors the use of Bb in learning [8].

However, a study at the University of Hail to evaluate the use of learning tools in the
framework of the Bb. Through a questionnaire to find out the position of faculty mem-
bers on the use of Bb. 80% of the participants agreed that Bb is an effective learning
management system [9]. Further, another study conducted at King Khalid University
finds the pros and cons of using Bb and blended learning and its impact on students by
comparison between a paper test and an electronic test. The electronic test and the use
of Bb in blended learning had positive results [10].

A university in the southeastern United States applied Blackboard to explore the
experiences of instructors who used Bb with their traditional face-to-face courses. They
found it improves communication and teaching methods in the classroom [11]. Another
study at King Khalid University explains the effects of using inline to manage subjects
in E-learning. They found that deep learning improves e-learning [12].

A study was applied at King Abdul-Aziz University to measure the effectiveness of
Bb and the impact of formative assessment. The results summarized that most students
are satisfied with the use of the Bb. Also, it is possible to use formative assessment
[13]. In this paper, he searches for the operations of classifying Arabic texts based on
the textual content of the Internet. As data over the Internet increases as text, there is an
increasing need to use algorithms that classify these scripts. To improve the results, text
classification is used for (CNN) [14].
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In[15] SMS was used. In our research, we will create a tool that sends short messages
at the time of handing out assignments, and when students are deprived of the academic
semester. These notifications connect students, teachers, and student affairs through the
BD at the Qassim University. In [9] [6], The satisfaction and use of faculty and students
for Bb were measured through a questionnaire. In our research, we will use open ques-
tioning for teachers and students enrolled in online materials via the Bb to measure their
satisfaction with its use.

In [7] [10], two groups were compared: face-to-face and distance learning based on
grades, the study applied to a small sample. In our research, we will compare students’
grades in the courses offer face-to-face and online based on a large sample of, students,
and several colleges. In [14] and [12], inline and algorithms for classification Arabic
texts are described. In our research, we will provide open-ended questioning in Arabic
for instructors and students through online courses via Bb to measure their satisfaction.
To analyze the Arabic text in open questioning and measure results, we will use CNN
algorithms.

3 Proposed work

This system aims to discover the effect of using the Bb system on students’ grades.
In addition to developing an (SMS) tool to help support the Blackboard system used
at Qassim University. By using, flask a mini web framework written in Python by Hi
SMS service. Which serves the faculty members to manage some tasks such as (send-
ing alerts to all students of the course and communicate with them) as well as sending
automatic notifications to students without the need for the intervention of the profes-
sor (such as the students’ attendance, their grades, their homework dates). Without the
need for an Internet presence, via (SMS). The task of this tool is to take student infor-
mation from the system and send notifications to all concerned persons (students—
faculty members—head of the student affairs department and dean) at a time when
the concerned person may be offline. We also strive to measure student and faculty
satisfaction using Bb and available features, to find the opinions of students and faculty
from several academic and technical aspects. As shown in Figure 1.
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Fig. 1. I-Bb-LMS-SG model
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4 Results and discussion

We focus on students’ data (grades) to analyze and compare them to reach results
that can be used in the future to find out whether the courses taught online through the
blackboard are better or the face-to-face courses. Regarding the SMS tool, data was
first collected through a questionnaire to access personal data (which includes their
phone numbers) for each of the students, teachers, and employees, and then include in
the interface of the SMS tool to try it.

Data analysis methods. The students’ grades (mid-term grades, final grades) were
analyzed through an Apriori algorithm. Also, a t-test was used to compare the (total
grade) grades for the students between the final grades of the online and face-to-face
courses.

SMS tool. A flask framework written in Python language was used to create the tool,
in addition to linking the SMS interface with Hi SMS Company.

Grading analysis. In the CS101 Course, we found the relationship between mead
and vinyl degrees Using the Association rule algorithm As in Figure 2.

In the face-to-face course of term 371 and 372 (term 371 refers to the semester ID
that the course conducted in. Also, 372 refers to the semester id that the course was
conducted in at Qassim university).

[ | frequent_itemsets = apriori(datafinal, min_support=0.07, use_colnames=True)
rules = association_rules(frequent_itemsets, metric="1ift", min_threshold=1)
rules.head()

anteced d pp: support support confidence lift leverage conviction
0 (Final) (Total) 0.079823 0.982262 0.079823 1.000000 1.018059  0.001416 inf
1 (Total) (Final) 0.982262 0.079823 0.079823 0.081264 1.018059 0.001416 1.001569

Fig. 2. The history of social media network user

In finding relationships, we keep repeating the confidence process and lift until we
get the lowest value measurement of independence, so we have rules with high lift and
low confidence. In the online course of term 411 and 412 as in Figure 3, (411 refers to
the semester ID that the course conducted in. Also, 412 refers to the semester id that the
course was conducted in at Qassim university).

[ 1 frequent_itemsets = apriori(datafinal, min_support=0.07, use_colnames=True}
rules = association_rules(frequent_itemsets, metric="lift", min_threshold=1)
rules.head()

teced: quent tecedent support t support support confidence lift leverage conviction
0 (Mid) (Total) 0.470053 0.962092 0.470053 1.000000 1.039401  0.017819 inf
1 (Total) (Mid) 0.962092 0470053 0.470053 0.488574 1.039401 0.017819 1.036214

Fig. 3. The result of association rule of online course of term 411 and 412
In finding relationships, we keep repeating the confidence process and lift until we

get the lowest value measurement of independence So that has rules with high lift and
low confidence.
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The output of the independent t-test in SPSS statistics. Figure 4 provides useful
descriptive statistics for the two groups that you compared, including the mean and
standard deviation. In Figure 4, there was a significant difference in the score for online
study, so that it shows (M = 63.11, SD = 38.475) compared to face to face study that
shows (M = 58.57, SD = 36.646) where conditions t =(4.926) and p = .000.

Group Statistics

Std. Error
V2 N Mean Std. Deviation Mean
w1 online 1801 63.11 38.475 907
faceToFace 617 58.57 36.646 1.475

Fig. 4. The SPSS results

At the end, students’ grades in online education are better than face to face, and this
enhances online education and works to improve the system to increase the efficiency
more and more.

SMS tool. Aims to ensure that messages are delivered and easy to use for all univer-
sity students and employees.

5 Experimental

Implementing of the Apriori algorithm. We use python language (scripts) in google
collaboration to gain the best result in the implementation duo to the GPU (Graphical
Processing Unit), the implementation steps to implement the algorithm comprise the
following steps:

1. Import necessary library from python library as in Figure 5.

° 1 import numpy as np
2 import pandas as pd
3 import io
4 from mlxtend.frequent_patterns|import apriori, association_rules

Fig. 5. Import python library

2. Import xlsx using Google Collab import file, as in Figure 6.
3. Data Preprocessing to clean and normalize the dataset/data preparation.

In this step, we need to prepare the dataset to be used in the python script. As shown
in Figure 7 and Figure 8. First, we need to put a dataset called google collab in a data
frame from panda’s library. Second, we need to show the dataset to visualize data.
Third, we need to clarify the column’s name of our data set. The second and third steps
show in Figure 9.
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[3] 1 from google.colab import files
2 uploaded = files.upload()

101 xisx
« 101.xIsx(application/vnd.openxmiformats-officedocument.spreadsheetml.sheet) - 24806 bytes, last modified: 12/6/2020 - 100% done
Saving 101.xlsx to 1@1.xlsx

Fig. 6. All file using google collab

° 1 data = io.BytesIO(uploaded['101.x1lsx"'])
2 f = pd.read_excel(data , sheet _name = 'ee')
3 f.head()

Fig. 7. Show this step procedure

(B Mmid Final Total Type
0 30.0 30.0 60.0 1
1 30.0 45.0 75.0 1
2 NaN NaN NaN 1
3 40.0 55.0 95.0 1
4 30.0 35.0 65.0 1

Fig. 8. Data frame

[ 1 1f.columns
2

Index([‘'Mid", 'Final’, ‘Total', ‘Type'], dtype='object')

[ ] 1f['Final'].head()

2
e 30
1 45
3 55
4 35
5 50

Name: Final, dtype: int64

Fig. 9. How columns name and visualize data
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4. Data cleaning: This step considers an important step where our dataset has many
nulls value and missing values. So, implementing our Apriori algorithm in the right
implementation, we need to clear all the missing and null values. We use dropna ()
method from pandas to ensure the absence of missing and null values. Figure 10
illustrates the implementation of this step.

° 1 f = f.dropna(how="any",axis=0) |

Fig. 10. Data cleaning

5. Data preprocessing: Data preprocessing step considers the most important step
in data mining. Duo to this important we ensure handling the dataset at the right
use. First, we change the type of the values in the dataset from float to integer.
As illustrated in the Figure 11. Second, we normalize the dataset to zero and one
depending on the success and fail in the Total column using python check over 50
consider a one less than 50 consider a zero. The code used for this step’s implemen-
tation represent in Figure 12.

© : f.dropna(axis=0, subset=['Final'], inplace=True)
2 f['Final'] = f['Final'].astype('int")
3 f.dropna(axis=0, subset=['Mid'], inplace=True)
4 f['Mid'] = f['Mid'].astype('int')
S f.dropna(axis=0, subset=['Total'], inplace=True)
6 f['Total'] = f['Total'].astype('int")
7

5

Mid Final Total Type
0 30 30 60 1
1 30 45 75 1
3 40 55 95 1
4 30 35 65 1

Fig. 11. Change values type to integer
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[ 1 1final = f['Final']

2 def final_e(final):

if final <= 5@:

return @
if final »>=50@:
return 1

7 datafinal = f.applymap(final_e)
8 datafinal.head()

Mid Final Total Type

0 0 0 1 0
1 0 0 1 0
3 0 1 1 0
4 0 0 1 0
5 0 0 1 0

Fig. 12. Implementations represent

6. Implement aprior from (mlxtend.frequent-patterns): In this phase we implement the
Apriori algorithm from the mlxtend library. The scripts represent the implementation
is showing in Figure 13. Also, we implement the association rules using the same
library (mlxtend) to illustrate the implementation of the script Figure 14 is represented.

8] 1 frequent_itemsets = apriori(datafinal, min_support=0.67, use_colnames=True)
2 rules = association_rules(frequent_itemsets, metric="1ift", min_threshold=1)
3 rules.head()

Fig. 13. Apriori algorithm

[ 1 1frg_items = apriori(datafinal, min_support = .05, use_colnames = True)
2
3 # Collecting the inferred rules in a dataframe
4 rules = association_rules(frq_items, metric ="1ift", min_threshold = 1)
5 rules = rules.sort_values(['confidence', 'lift"'], ascending =[False, False])
6 print(rules.head())

Fig. 14. Association rules

Implementing independent t-test. The independent-samples of t-test (or indepen-
dent t-test, for short) compares the means between two unrelated groups on the same
continuous dependent variable [16].

In our report, we compare the means between two unrelated groups. The online
group and face-to-face group and compare the result to conclude the relation and fea-
ture. Also, we test the following Assumption: [17].

Assumptions. Before we choose to analyze any data using an independent t-test, six
assumptions must be done. This procedure which ensures that data is appropriate to use
an independent t-test occurs if our data passes six assumptions that are required for an
independent test to get a valid result. Checking these six expectations just adds extra
time to our analysis. However, we use SPSS Statistics and think a little more about our
data, which is not a difficult task [18, 19].
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Assumption 1. Our predictor variables must be evaluated on a scale of one to ten
(i.e., it is measured at the interval or ratio level). This criterion is met by variables such
as revision time (measured in hours), weight (measured in kg), academic performances
(measured from 0 to 100), intelligence (measured using an IQ score), and so on. During
the independent between each data set, our data meet this assumption.

Assumption 2. Our independent variable should consist of two categories, indepen-
dent groups. Our data sets meet this assumption duo to the two main categorical online
and face to face.

Assumption 3. We should have observational independence, which indicates that there
should be no correlation between the observations in each group or between the groups
themselves. Our variables are independent that were gotten from separated groups.

Assumption 4. There should be no notable outliers. Outliers are simply individual
data points within data that don’t really follow the expected pattern (for example, in a
study of 100 students’ IQ scores, where the average score was 108 only with a small vari-
ation among students, one student had a scoring rate of 156, that is very unexpected and
may even place her in the best 1% of IQ scores global level). The problem with outliers
is that they can have a negative outcome on the independent t-test, reducing the validity
of results. Fortunately, when using SPSS Statistics to run an independent t-test on our
data, we can easily detect possible outliers. In our enhanced independent t-test guide, we:
balance the degree of student between zero and 100 so there are not any outliers.

Assumption 5. For each group of the independent variable, our dependent vari-
able should be approximately normally distributed. We discuss more about indepen-
dent t-test requesting only nearly data samples since it is quite strong to infractions of
normality, which means that this assumption can be violated slightly as well as provide
accurate result.

Assumption 6. There are some requirements for variance homogeneity. We can test
this assumption in SPSS Statistics using Levine’s test for homogeneity of variances.
Our data sets achieve this assumption also.

Test Procedure in SPSS Statistics. The steps to execute are as follow: Click Ana-
lyze Compare Means Independent-Samples T Test. On the top menu. Figure 15 shows
the choose test type.

o ooy tomeaa s v o o v Do Lo
File [Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
] A Reports » Ba A B (Al ("3 M
! = g e rﬁ fr] v S P
H G j Descriptive Statistics » EmTe 1 aH @ &
Tables »
J vi Compare Means ¥ | [ means. var var var
1 1 =
1::§ Eg = General Linear Model L ﬂOm.Lgample T Test
»
Generalized Linear Models |4 Independent-Samples T Test
1934 66.1
Mzed Mooas ! T paired-Samples T Test
1995 674 Correlate » )=
1996 816 i [ one-way ANOVA
Regression »
1997 57.0
= Loglinear ’
1998 87.3 %
Neural Networks »
1999 60.7
Classify 4
2000 55.1 7 ,
2001 521 Dimension Reduction
»
2002 747 S
2003 840 Nonparametric Tests 4
2004 563 Forecasting ¢
| 2005 631 S g
2008 £0¢ Multiple Response Ls

Fig. 15. Choose the test type
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In the following figure we will set the variables of the test from the variables view.
Figure 16 show the changes. It will be presented with the Independent-Samples T Test
dialogue box, as shown below in Figure 17:

#R Value Labels X
rValue Labels
Label: | I
0 ="online"

1="faceToFace”

(k] (canc) i |

Fig. 16. Setting the variables

@
ta Define Groups x
TestVanadle(sy
& 81.9000000000000... ® Use specified values
- Groun 3 [0
) Group2: 1|
© Cut point
— croupmg Variable: Continue | | Cancel Lw
(] e (Gormese) oo
Lt_)_-ho Groups. _]

Cex) (eset) (cancet] (1o |

Fig. 17. Setting value

Implementing SMS tool. The interface of blackboard system was created to increase
the efficiency and effectiveness of the system [20, 21]. However, we want to create
additional tool that targets the faculty, students, and employees at Qassim University.
Our implemented tool contains three interfaces, the first one, an interface for adding a
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new user that includes (first name, last name, date of birth, email, mobile number, user
type, college name). Second, the interface for uploading (CSV) files containing user
data to the database directly. Third, the SMS sending interface enables the sender to
specify the person to whom the message is sent.

Moreover, we implemented SMS tool, using the Flask framework through its
depended on the Hi SMS company services to offer a web interface that enables the
user to send and receive messages. However, data (students’ information) was first
collected through a questionnaire to access personal data (which includes their phone
number) for each student, teacher, and employee, and then insert the data into the inter-
face of the SMS tool.

The main screen of the SMS Tool interface shown in Figure 18 contains three
interfaces:- The first interface to add a new user, the second interface to download files
of type (CSV), the third interface to display the users added in the database and send
messages.

Add User

Add User from csv

send message

Fig. 18. The main interface
Add user interface. From the interface in Figure 19, we can add a new user by

filling his information (first name, last name, email, mobile number, college, student
field, date of birth).
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Add User

Add User from csv

send message

First name

abdullah

Last name

khaled

Email Address

abdulla_221@gmail.com

Phone

0502361128

College name
sl

User type
Student

Date of birth

01/07/1999

Submit

Fig. 19. Example for add user interface

Add user from csv. The Figure 20 shows interface that allows us to upload a (CSV)

file directly to the database.

Send message interface. This interface which is shown in Figure 21 includes all
the data in the database added in the interface. Through this interface, we can send

messages.

Add User

Add User from csv

send message

Choose File [SMS.csv

Save

iJIM — Vol. 15, No. 23, 2021
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Filter by

Add User

By name

Add User from csv

send message
- Fitter

Fig. 21. Send message interface

Search by field type. Figure 22 shows how the sender can search by user type (stu-
dents, teachers, employees).

Search by name. Figure 23 shows how the sender search by name.

Send a message (SMS). Figure 24 shows that the sender can send messages to
specific users or to everyone.

Examples of Send Messages (SMS) Interface are shown in Figure 25.

Add User

Add User from csv

send message

Fig. 22. Search by field type

Fiter by

Add User

8y name

- 5
Add User from csv Abduliah

send message
Filter

Fig. 23. Search by name

Fig. 24. Send a message (SMS)
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Fitter by

L v
Add User
By name
Add User from csv
send message =
Filter
College  User
First name Last name Email Address Phone name type
First name: Phone College User type
name
0 e Student
lalig
8yaisy
sl Student
Sy
=
- Student
iy
wll
A=l Student
iy
ol
iarlsdl Student
izl Student
il Student
el Student
il Student
4 pslw Student
wladiy
wadl
kel Student
etz Student
6 pels Student
iy
Byainy
sl Student
el Student
ialig
sl
95wl Student
asled Student
hallg
Sjainy
aglal Student
hally
ol
bl Student
el Student

Fig. 25. Example of send messages (SMS) interface
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6 Conclusion

In this research, we analyzed and compared a set of student data (grades) of online
and face-to-face courses. However, we developed an SMS tool that can contribute to
improving the ability to send messages and notifications to all students and promptly.
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