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PRACTICAL IMPLEMENTATION OF THE MODEL FOR ‘ORGANIZING, MEASURING, ANALYZING STUDENTS’
KNOWLEDGE AND PERFORMANCE’

ROY MATHEW
LECTURER
I.T. DEPARTMENT
BURAIMI UNIVERSITY COLLEGE
AL BURAIMI

ABSTRACT

Present work tries to offer a new view on the current, vastly discussed and successfully engaged concept of a Data Warehouse. This view presents it in the light of
Knowledge Management that includes knowledge sharing and knowledge reuse. i.e., a Data Warehouse can serve as a storage medium for keeping the business
memory, or at least involving certain varieties of data. It helps to get new knowledge by presenting well integrated data to analysis tools and then becomes an
important part of Executive Information Systems or Decision Support Systems. Sharing and reuse of relevant knowledge during project could prove significant
benefits. Data Warehouse by storing, managing and sharing data contributes to the growth of knowledge and may show the way to improve the institution’s
quality and success. Data mining can be used for the purpose of discovering new knowledge from large databases. New knowledge may be further managed by
the applications of knowledge sharing and reuse. Data mining as a new technology allows the user to access or process large amount of information generated
mainly from large databases using its latest database technologies. Thus the present work relates Data Warehousing and Data Mining to Knowledge Discovery
and Knowledge Management including knowledge sharing and knowledge reuse. The intention is to apply this problem to the higher education sector and
compare their results to diagnose pros and cons.

KEYWORDS

Achievement Measure, Course Objectives, Performance Analysis, Students’ Assignments.

1. INTRODUCTION
he suitability in systems of education requires detailed reports about students’ performance to take appropriate actions. A well developed set of
information regarding students’ knowledge and their performances, helps to make a diagnosis with fair accuracy what the student knows and how much
a student knows, in order to conclude what a student does not know i.e., a student’s learning gaps. The set of information regarding students’ knowledge
and their performances obtained through an assessment process of their several assignments specify, with reasonable precision, whether the courses selected
were appropriate for them or not. And if not, the areas for improvement have to be identified for its remedy, in case students decide to go ahead with their
study in that field. This work presents an implementation of a model for organizing, measuring, analyzing students’ knowledge and performance in systems of
education with the support of Data Mining tools.
The continuous learning assessment process of different assignments in a course allows to have a better understanding of the students’ knowledge in a
particular course (current student knowledge), in order to guide the instruction in that area of the course. The phrase “current student knowledge” means that
what someone knows is always changing.
The knowledge representation in a knowledge domain allows ontology knowledge units with many objectives and its measurements in a hierarchical way,
through interconnections between the objectives and its measurements. The word ontology means a specialized type of knowledge that consists of definitions
or descriptions of special kinds of things and it is frequently mystified with knowledge base. This corresponds roughly to Gruber’s definition, which is: “a
specification of a conceptualization: the objects and relations that exist for an agent” [13] [14].
The following figure shows an architecture of the Knowledge Unit with the hierarchical organization of the objectives and its various related assignments for a
course. A course may have many objectives (n number of objectives: 01, 02, 03... On) and it could be measured using several assignments (A1, A2, A3... An).

FIGURE 1: KNOWLEDGE UNIT

Knowledge Domain

Knowledge Unit

oot
:

===
e G

According Self J. [31], a detailed student model preferably contains information about previous student knowledge prior to the application of educational
system, like the student’s interests, objectives, preferences, progress and all other information related to student. In addition to the Knowledge Unit of the
knowledge organization, other important points are the Objective Units and Marks Units, i.e., the units to organize the way students’ performances will be
updated.

Brusilovsky [6] considered Student Knowledge Model as a part of the main model which symbolizes a manifestation of the student’s mental state and level of
knowledge and abilities in terms of a particular course and its output. The Assessments Unit could be configured with measurements from various assignments
of the course. The process of acquiring knowledge from various such Assignments is done by its accumulation and dynamic updation in the Objectives Unit and
Marks Unit. After organizing the Knowledge Domain, Assignments can be created in order to refer objective items from the Knowledge Unit. The Assignment
grading will show the measurement for each objective item in detail, and its accumulation in the Objectives Unit and Marks Units, making it possible to show the
students’ main learning gaps, i.e., it identifies in which course objective, the student displays better or worse performance.
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2. DATA MINING IN HIGHER EDUCATION SECTOR

Data mining can be used for the purpose of discovering new knowledge from databases. Data mining as a new technology allows the user to access or process
large amount of information extracted mainly from large databases using its latest database technologies. The process of data mining uses its techniques to
create automatic tools to investigate and then to generate new information from large databases. The generated new knowledge is then offered with the help
of certain rules using different variables and then presented as a model. Data mining is used to predict new data, based on a set of rules or models extracted
from databases. Data mining uses its techniques and powerful tools to describe database in a summarized way by capturing its important properties. Due to
their multidisciplinary application, a multitude of data mining techniques have been studied, applied and proposed in a variety of different fields and visual data
mining can be considered a data mining process enriched by visualization methods [29] [10]. Some works that apply Data Mining techniques in education
concentrate on the data gathered during student interaction with communication tools: chat, forum and e-mail [31].

Data mining is applied on students ‘performance-data’ obtained from several of his Assignments (for example, Test 1 [A1], Test 2 [A2], Take-home-assignment
[A3] and Final Examination [A4]). The main idea is to prepare the data collected from all of his assignments related with different objectives of a course and
relate them by using their hierarchical organization of study, in order to discover new knowledge about students learning by using data mining tools.
Assessments Unit of the Relational Model presents data from the database that contains Assignment data showing students’ performance in various
assignments stored in relational database model. Students’ knowledge is measured based on the different objectives of the course using different assignments
and the findings are recorded using a relational database.

FIGURE 2: TABLE OF RELATIONAL ASSESSMENT UNIT

Relational Model for
Assessments Unit
Student ID | Assignment II} | Objective ID | Performance

1001 Al 01 10
1001 Al 02 08
1001 A2 03 08
1001 A2 04 10
1001 A3l 01 02
1001 A3 02 02
1001 A3l 03 03
1001 A3 04 02
1001 Ad 01 12
1001 Ad 02 13
1001 Ad 03 10
1001 Ad 04 10
1002 Al 01 10
1002 Al 02 09

This data from the relational model is then summarized to get another data for a multidimensional model of Objectives Unit, as shown in the table below. It
shows students’ summarized performance in different objectives that were measured previously using various assignments.

Multidimensional Model for
Objectives Unit
StudentID | Ol 02 03 On
1001 24 23 21 22
1002 20 25 20 20

Each objective (O1 for example) can be measured in several Assignments. The Knowledge Acquisition Level indicates the student knowledge level in a specific
objective item of the knowledge domain and it could be computed using appropriate formula. For example, the knowledge acquisition level for the objective O1
can be calculated from three assignments (A1, A3, and A4) as 10 + 2 + 12 = 24 getting by adding all separate marks obtained in all different assignments testing
that particular objective of the course. Another way of calculation is computing the arithmetic average of the percentages of marks obtained in various
assignments of the course testing that objective.

In the multidimensional table of the Objectives Unit, the knowledge acquisition level for each objective (01, 02,...,0n) is displayed. This data corresponds to the
objective evaluated (each respective line of the table in relational model) and the measures correspond to respective knowledge acquisition level for the
objectives. (The objectives are all specified clearly and distributed to the students normally at the beginning of the course’s training along with the syllabus for
that course.)

Marks obtained in various assignments during the continuous evaluation process are summarized in Marks Unit as shown in the given table below. This is same
as the summation of marks obtained in all the objectives for that course. (For example 01+02+03+04=24+23+21+22=90) The student with ID: 1001 scored 90
marks and the grade ‘A-‘ is awarded to that student according to the assessment criteria for the marks. (Assessment criteria are also specified in the syllabus of
the course.)
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FIGURE 4: TABLE OF MULTIDIMENSIONAL MARKS UNIT

Multidimensional Model for
Marks Unit

Student IT)

Marks

GGrade

1001

1002

85

1003

26

Apply visual data mining tools along with other data mining techniques like clusterization, segmentation, classification and association on the data for knowledge
discovery. Historical data must be kept and utilized for new knowledge discovery for a continuous assessment learning model. The conclusion based on
historical data helps the teachers to see what qualities and problems their students face and who their students are. An improvement in education is possible by
the implementation of a program of such data and analysis. A model for organizing, measuring, analyzing students’ knowledge and performance with the help of
data mining is discussed next.

3. A MODEL FOR ORGANIZING, MEASURING, ANALYZING STUDENTS’ KNOWLEDGE AND PERFORMANCE

It is very important to find out continuously what the student knows by measuring their performance and knowledge. Keep this information in a database for its
investigation, so that the new knowledge can be used for improvement of teaching by instructors as well as for improved understanding and study by students.
This work proposes a model for knowledge organization, measurement and analysis based on ontology knowledge domain, and with the help of data mining
techniques; the model makes discovery of new information from the data collected with the several assignments.

This model is based on knowledge organization representing the learning hierarchies, uses ontology knowledge domain with different objectives and its
measurements using several assignments. Each problem or question in an Assignment must be associated with an objective of the course and the objective must
be clearly indicated for each question specifying very clearly which objective is tested with that question.

It is possible to establish a knowledge measure for each ontology objective item specified in the model. The establishment of knowledge measure in each
objective item will allow the selection of more adjusted evaluations to the students’ knowledge acquisition levels and it might trigger an adjusted guidance in
accordance with the student learning gaps due to students’ learning necessities.

Based on knowledge organization using Knowledge Unit and the current student knowledge calculated in the Objectives Unit and Marks Unit, the proposal is to
apply data mining techniques for new knowledge discovery concerned with students’ knowledge to get new information regarding them. The use of visual tools
will help in the new knowledge reading and its interpretation.

Successful knowledge management (including knowledge sharing and reuse) needs to integrate data bases, information systems, and knowledge based systems.
These kinds of systems can be connected based on the Data Ware-house of the architecture shown in the figure below. It provides an extensive basis of
integrated data. This data can be presented and utilized via proper knowledge management; knowledge sharing and knowledge reuse activities with the help of
data discovery or related tools.

Knowledge-based support for decision-making is becoming a key element of a Higher Educational setting. Traditional data warehouses with the combinations of
knowledge management environments and its related tools may influence Higher Educational decision-makers. The knowledge oriented model together with a
collection of services, can be used to manage and encourage knowledge activities within the Higher education sector, through the data mining and data
warehousing techniques.

FIGURE 5 MODEL ARCHITECTURE FOR ORGANIZING, MEASURING ANALYZING STUDENTS’ KNOWLEDGE AND PERFORMANCE
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The continuous learning assessment process aims to find out the learning gaps to improve the training, can create a huge amount of data. The collected data
need to be recorded and analyzed so as to provide new and necessary information concerning the current student knowledge level and measure how much they
know about the course and evaluate it to take decisions to improve the situation.
The model for organizing, measuring, analyzing students’ knowledge and performance in systems of education with the help of Data Mining tools generates new
information from the collected assessment data automatically. The model is based on knowledge organization using ontology of course objectives that
represents the learning hierarchies and it makes possible to establish the knowledge acquisition level in each objective item of the knowledge domain. The
model helps to organize, measure, analyze students’ knowledge and performance and thus used to improve both students’ as well as teachers’ performances.

FIGURE 6: VISUAL DATA MINING
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The model for organizing, measuring, analyzing students’ knowledge and performance must be tested with some data mining techniques on the real data and
implement the model after its validation.

4. PRACTICAL IMPLEMENTATION OF THE MODEL: EXPLAINED
The course instructor must have a syllabus to follow the teaching of the course or any particular subject. The syllabus of the course may contain many items like,
course description, course objectives or outcomes, course plan, course assessment, grading criteria, etc.
Students are expected to achieve all the course objectives on successful completion of that course. A short description about the course should also definitely be

specified as a part the syllabus. The table below shows Course Description and Course Objectives that specified as a part of the syllabus.

The table below shows Course Assessment Methods, Assessment Weightings and Assessment Criteria that specified as a part of the syllabus:

FIGURE 7: PART OF THE COURSE SYLLABUS - |

On

1.

2.

3.

4,

Course Description:

covered.
File Handling Concepts - Creation and Maintenances
Database Concepts - Creation and Maintenances

Course Objectives:

successful completion of this course the students should be able to:
Describe File handling concepts and show a thorough knowledge in file
organizations, file-based data structures and data manipulations.

Apply File handling concepts and demonstrate its capabilities by creation
and maintenance of different types of files.

Describe Database concepts and show a thorough knowledge in the
manipulation of database content.

Apply Database concepts and demonstrate its capabilities by creating
and maintainina a database practicallv.

FIGURE 8: PART OF THE COURSE SYLLABUS - 11

Assessment and Grading
Assessment Methods :

Objective | Objective | Objective Objective Objective | Objective
Mark Range 1 B 3 4 5 5
Presentation/
Project
Quiz
Assignment V(25%) | v(25%) | v(25%) V(25%)
Testl V(50%) | v(50%)
Test2 v (50%) v (50%)
Final Exam ¥{25%) v{25%) v{25%) ¥(25%)

Assessment Weightings:
Testl (20%), Test2 (20%), Final Exam (50%), Others (10%)

Assessment Criteria:
The final grade in the course will be determined by the following scale of

percentages

Mark 95- | 90- | 85- | 80- | 75- | 70- | 65- | 60- | 55- | 50- | 0-
Range 100 | 94 | 80 | 84 | 70 | 74 | 69 | 64 | 50 | 524 | 29
Grade 4 |27 23| 2 | 27|23 2 | 17|12 1 ]o0
Points

Grade A | A~ B+ | B | B-lC+r | Clc o+l D F
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On successful completion of the course, students are expected to achieve all the course objectives. So it is the duty of the course instructor to make sure that all
the course objectives are achieved by each student to get the course successfully completed. So when the course instructor designs various assignments, care
must be taken to assess the objectives specified in the course syllabus.

The front cover page of a typical assignment at least should contain the following data as shown in the table below, along with the course details like course
code, course name, section number, instructor code or instructor name, day, date, time and duration, etc.

FIGURE 9: PART OF THE ASSIGNMENT’S FRONT COVERING SHEET

Marks Obrained A ascintirm
Questiornn No| Objl | Obj2 | Obj2 | Objf| Obj5| Obj6 ‘?l::!'arks Commernts if any
10 10 o o o o .
1 2 2
2 I 2
3 i 2
4 2 2
5 2 2
6 2 2
7 2 2
8 2 2
9 2 2
10 'y 2

OQbjective

T o‘;aj 9 8 20

Toral _-"I:Ia:'ks i7

(irt_figures)

J’? ofal Marks Seventeern

(irt words)

Evaluaror’s

Sigrnarure

Each question specified inside the assignment must be clearly stated and should also be indicated with the objective or objective number that is being tested or
assessed for that question. The table below gives that idea and the questions specified in it clearly indicate which objectives are being assessed for it. It is also
advisable to specify the objectives being tested, at the beginning of the assignment to give a clear picture to all candidates about the purpose of the assignment.
These objectives are already specified in the syllabus and discussed much before the class begins for the course.

FIGURE 10: PART OF THE ASSIGNMENT’S QUESTIONS: A TEMPLATE

The ipllowing course objectives are tested during this sssessment of Testl:
OQojI. Qopective 1

Obj2. Objective 2

Quﬁﬁ:;:i?;].ll: [Obj1] [2 hiara]

Q'u;iiﬁﬂn_:'iﬂ._h.li [ObiZ] [2 Mlars]
nestion 2

Q‘ugﬁun_ﬁﬂ.}: [Obil] [2 Adars]
nestion 3

Q‘uglul':;i?;].i-l: [Ob§2] [2 hlars]

Q-ugﬁun_?iu._i: [OBj1] [2 Alards)
nsstion 3

Q-uEE::;?;';.jﬁ: [Ob§2] [2 Aards]

Q-ugﬁun_?iu._'.': [OBj1] [T Alars)
nestian

Qu:iiﬁ':;i?;.gﬂ: [Ob§2] [2 Alads]

Q-uEE::;?;:éﬂ: [Obj1] [2 Alards]

Q-uEE::;?;:.lhﬂ: [Ob§2] [2 Alads]

There can be many assignments to assess various objectives of a course. It is not always necessary that each assignment measure all the objectives of a course.
The following example given in the figure below assesses only the objectives O1 and 02 for the course during its first assessment called Test1 (T1). The section
(class) of the course consists of 19 students. The section average is shown on the right hand side of the graphical representation of the distribution of Grades (G)
achieved by the students for this assessment of Test1. (Note that the range of marks for different grades is specified as per the assessment criteria mentioned
already in the syllabus earlier.) Data Mining is done on the marks achieved by the students in the section of the course. 4 clusters are identified as Fail, Low, Mid
and High grades of marks obtained and the number of students in each cluster is measured with its percentage for that section. The section average for the
objectives being tested also measured and indicated.
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FIGURE 11: ASSESSMENT FOR ASSIGNMENT NO.1 (TEST1 T1) RECORDED FOR ONE SECTION OF A CLASS

Course Code 0301270 Credit Hours 3 Fail% | Pass%
Course Name  Business Programming Total Students 19’ 0.0 100.0
SectionNo, 2 Time & Days 03:00 - 04:00 Sat, Mon, Wed
Instructor Name Roy Mathew Room No. L2
HojlD Name Major|0102]03 |04 |05{06|T1 [100|G [P i Range i %
1120070301065 aleh Sutan Mattar A-Darai 15 9 8 17| 85 |B+ (33 4 049 F |0 0%
2012003030102L | Narfis Saleh Said Al MaMari 15 | 810 1390 & [37] ¢ 0540 |0 0%
3120030302035 | Fatma Rashid Mohammed Al WahaitjCs | 8] 6 14[70C+[23] 45 B9 D+ 1 b%
4112010030204/ Shma Khalifa Said A-Ghaithi s |79 16/ 8018 |30 3 3 o064 C- |1 5%
5120100302039 Ahmed Ali alim Al Shamsi C8 | 8§ 17| 85 |B+ 3.3 %3 6569 C | 3 16%
£/320070301033 |Khalifa Hamed Said Al Saadi [ 9 7 16/ 80 B |30 %_5 1 074 C+) 2 1%
7/320080301013) Abdullah Salim Said Al Mayasi 15 8 5 13| 65|C |20] & 2|2 2 7519 8- |2 1%
8320020301036 | 3hadha Darwish Khamis Al Falahi |13 8 7 15| 75 |B- |27 Ez Ml 8064 B | 3 16%
9320080301061 Rashid Salim Hamed A-Sawaal |13 | 7 9 168018 |30] 35 L | | 6569 B+ 4 2%
10{320100301004| Sundus Mubarak Jamil A-Hajri 5 il 9 15| 75 |B- |27 11 1| | 90-04 A |2 1%
111320100301052 | Yousuf Awadh 'Obaid Al KaAbi 18 110110 20/100j [4n| ! T T T 9-100A [ 1 5%
12[320020302006 Younis Salim Mohammed A-Rurnhi [C5 | 8] 10 18190 )& 137) o5 NIREAREARRERNAR AR AN 19
13(3200280302031 | Mohammed Juma Salmeen Al-Jabri [CS | 6 7 13| 65|C |20 Do Grade |#| %
14/320020302001 \Houda Juma Mohammed A-khadounCs 7 5 12| 60 |C- |17 0 e e e e s a:;s& E:c;-* Fail 0 0%
15/320090302007|Fatema Al Abdallah A-4jmi Cs |5 6 1850413 A [ Low 2 1%
16/320080302014 | Said Al-Hemeidi Said Al-Badi Cs | 6 7 13| 65 |C |20 Mid (BtoC)| 10] 53%
17(320080302061 Muna Mohammed Mubarak Al Juland{CS | 8] 9 17| 85 |B+ |33 High 7| 1%
18/320080302074 | 3iham Salim Kharbash A-Ghaithi  |C5 | 8] 9 17| 85 |B+ |33
19(320090302075|Roudha All Khamis A Magbali 8| 8 6 1470 [C+(23 Section Average
Test! Marks | 154
Test! % | 768 |
Grade (G) | B- |
Paints (F) 27
Objectie 1 | 7.58 |
Objectie2 | 779

The same procedure is repeated to record all measured data for all the sections of different courses taught by the same instructor for that assignment of Test1.
Repeat these whole procedures of assessments again in a similar way for all assignments like Test2 (T2), Take-home-Assignment (A), and Final Examination (T3).
(Data mining can be further done after accumulating all such data for different assignments of different sections taught by the same instructor.)

The figure below shows the data (marks) accumulated from all different assignments (Test1 T1, Test2 T2, Take-home-Assignment A and Test3 T3) in the same
section of students for the same course. It also shows the accumulated data for different objectives measured through all different assignments in the section of

students for that course.

FIGURE 12: ASSESSMENT FOR VARIOUS ASSIGNMENTS (TEST1 T1, TEST2 T2, HOME-ASSIGNMENT A, TEST3 T3) RECORDED FOR ONE SECTION OF A CLASS

Course Code 0301270 Credit Hours 3 Fail % | Pass %
Course Name  Business Programming Total Students 19 0.0 100.0
Section No. 2 Time & Days 03:00 - 04:00 Sat, Mon, Wed
Instructor Name Roy Mathew Room No. L-2
. (T1|T2 | A (T3 Final
No{lD Name Maior |, |29 | 10|59 |©1|02|03|04|05 |08 | 16 (P T Range i %
1|120070301065|5aleh Sultan Mattar Al-Darai 15 A7) 17| 10) 45| 23| 26| 20) 20] 0] 0] 89 [B+[3.3 s @ 049 F 0 0%
2|120090301021|Marjis Saleh Said Al Ma'Mari 15 18| 18| 10) 50) 22) 30) 23] 21] 0] 0] 96 [A [4.0 50-54 D 0 0%
3|120080302035|Fatma Rashid Mohammed Al Wahaibi|CS 14 14| 9| 42| 20| 21| 20|18 0] 0] 79 |B- [27 5 5559 D+ | O 0%
4|120100302004|Shma Khalifa Said Al-Ghaithi C3s 16| 16| 9| 42| 19| 27| 19|18 0] 0] 83 |B [3.0 60-64 C- [0 0%
5|120100302033|Ahmed Ali Salim Al Shamsi C3s 17| 17| @[ 39| 17| 27| 20| 18] 0] 0| 82 |B |3.0f & 4 4 65-69 C 1 5%
§|320070301033|Khalifa Hamed Said Al Saadi 15 16| 16| 8| 42| 22| 23| 21|16 0] 0] 82 |B [3.0 §4 T0-74 C+ | 3 16%
7|320080301013|'Abdullah Salim Said Al Mayasi 15 13[ 13[ 10 42| 21| 19| 20| 18] 0] 0| 78 |B- |27 @ 3 75-79 B 4 2%
8|320080301056|5hadha Darwish Khamis Al Falahi 15 15| 15| 8| 44)20) 23| 20)119) 0] 0] 82 [B [30 23 T (Tl 80-34 B 6 32%
9|320080301061|Rashid Salim Hamed Al-Sawaai 15 16 16] 8] 42 19] 27[19[17] o] o] 82 [B [20]= 85-89 B+ |4 2%
10|320100301006|Sundus Mubarak Jamil Al-Hajri 15 15| 18] 8l 41) 17|27 18] 17] o] of 7o |B-[27| 2 1 1 T 90-94 A- [0 0%
11|320100301052|Yousuf Awadh "Obaid Al Ka'Abi 15 20020 7|41 21|29 22|16 0] 0| 88 |B+([3.3 1 1 95-100A [1 5%
12|32008030200&|Younis Salim Mohammed Al-Rumhi |CS 15| 18| 10| 41) 22| 29| 19/ 17| 0| 0| &7 [B+|3.3) 1 19
13|320080302031|Mohammed Juma Salmeen Al-Jabri |CS 13[ 13| 8| 39| 18| 23| 16| 16) 0| 0] 73 |C+|23 ololola Grade # %
14[320090302001|Houda Juma Mohammed Al-Khadouri|CS 12{ 12| 9 40({ 18/ 19{ 18] 18] 0] 0] 73 [C+|2.3] O ToTomilemm e reas e Fail 0] 0%
15|320090302007|Fatema Ali ‘Abdallah Al-Ajmi C3s 11 11| 8| 39| 16| 21| 18] 17[ 0] 0] 69 |C (2.0 Flele]ele]e Low 0] 0%
16]320030302014|Said AF-Hemeidi Said Al-Badi cs | 13| 13| 8| 40] 17|23 17[ 17| o] o] 74 |or|es| CElelelefle S L N Mid (BtaC)| 14| 74%
17|320090302061|Muna Mohammed Mubarak Al Julandi|C5 17| 17| 8| 36| 18| 27| 17|16 0] 0| 78 |B- [27 High 5| 26%
18|320090302074|Siham Salim Kharbash Al-Ghaithi Cs A7) 17| 8| 44|20 27| 20)119] 0] 0] 86 [B+([3.3
19|320030302075|Roudha Ali Khamis Al Magbali C3 14| 14| 10| 43| 21| 21| 20|18 0| 0| 81 |B [3.0 B Objective 1 Section Average
mObjective 2 Testd Marks [ 417
Final Marks 81.1
Objective 3 Final Grade B
M Objective 4 Final Points 3
B Objective 5 Ob].ECt!Ve 1 719'5
Objective 2 247
Objective 6 Objective 3 19.2
Objective 4 17.7
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Data mining is done to those data and it is also shown separately in the figure below. Graphical representation for the distribution of grades obtained for the
whole course as well for the objectives achieved through all assignments are also shown below. Section averages for Test3 and for the accumulated data from all
the assignments are calculated. Section averages for the objectives accumulated through all assignments are represented by both quantitatively and graphically.

FIGURE 13: NEW INFORMATION: QUANTITATIVE AD GRAPHICAL DISPLAY
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Data mining is further done after collecting all data for different assignments from all different sections taught by the same instructor. Accumulated Students’
performances for all the sections taught by the same instructor during various assessments like Testl, Test2 and Final Examination are represented by both

quantitatively and graphically in the figure given below.

FIGURE 14: SUMMARY OF ASSESSMENTS FOR VARIOUS ASSIGNMENTS IN DIFFERENT SECTIONS OF CLASSES TAUGHT BY AN INSTRUCTOR

C saIStd Test 1 (No. of students in each Grade) Test 2 (No. of students in each Grade) [Final Exam(No. of students in each Grade)
#| C N
Code ourse Name 8
1{030127(Business Programming 2119 of of 1] 1| 3| 2 2| 3 4 2] 1| of o] 1| 1] 3| 2| 2| 3| 4] 2| 1 ol ol of of 1| 3| 4 &6 4 0] 1
2[030210q Computers: Their Impact And Use 4(35 | a3 3| 2| 4] 2| 3| 2| 1| 7| 4] 4| 1] o] 1| 1] o] 1] 3| 5| 5] 9] 9 11 o] o] o] 1] 4] 2| &10 6] 5
3[030127¢Business Programming 1(23 | 2| o] of 1| 2| 4] 4] 5[ o] 2 3] o ol o| 1] 02 5 742 2 ol o] 1] 2| 2| 3| 5| 4] 2| 3| 1
4[0301441Database Management System 1200 1) o) 1 2| 4 3| 1] 4/ 1| 1| 2] 1] 2l of 1] 2| 0] 1] 1| 0] 4] 8 111000 4 20 o[ 1] 2] 1] 8] 2
5[0301441Database Management System 2013 o| 4| 3 1) o 2| 1| 1] 1| ool 1 2 ofof 1] 1] 1] 0|1 42 1) 1) 1 2] 1 2/ 1] 201 o0
6[0301234 Concepts Of Programming Languages 112 ol o) of ol 1] 3| o 3| o] 4] 4] o] 3| o o o o] 1] 1| 1] 3| 3 ol ol o] o] 1] 2| 2| 3| 2| 2| ©
7[0301234 Concepts Of Programming Languages 28 [ ol 1) 1] 1 2/ o[ 1] 1[ 1] oo o 3 ofof2 110 010 1) 2 ol ol 1| 1] 1] 2/ 0l 0] 0
Total ’;53310141?1113141311 3|10 2|4 |8|7|18|17|15|25(25 4\ 4| 2]|7/|10(14|17|24|21|18| 9
Percentageof Grades (100 5 6 6 81113 8141110 8| 2 8 2 3 6 51113121919 13 258 81113181614 7
Grade  |Fal Low Mid High | Fail| Low Mid High Fail| Low Mid High
# |6 26 60 8 il 18 46 65 NRE 65 48
% (5% 20% 46% 20% 2%  12% 5% 50% | 10% 50% 7%
Test2 Final Examination
30 30
25
0
15
10
5
0
F D D+ C € + B B B+ A A F D D+ - C C+ B- B B+ A A F D D C C C+ B B B+ A A
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The data for 4 clusters Fail, Low, Mid and High grades of accumulated marks from all the sections taught by the same instructor form different assessments
(Test1, Test2 and Final examination) are shown in the given figure below. Graphical representations of that data and its percentages are also shown.

FIGURE 15: NEW INFORMATION: QUANTITATIVE AD GRAPHICAL DISPLAY AFTER CLUSTERIZATION

# %
Test! Test?2  Final Test1 Test?  Final
Fail 7 4 5 5 3 4
Low 25 17 16 19 13 12
Middle 59 46 61 45 35 47
High 39 63 48 30 48 7
No of Stud ith Gazdes in Test], Teat2, Final Examingl P PG in Test1, Test2, Final Examinati
&0
mFail mFail
Hlow Hlow
u Middle o Middle
mHigh mHigh
Testl Test2 Final Testl Test2 Final

The same assessment process can be repeated in a similar way for all the instructors teaching different sections of different courses from the same department.
The table below shows the performance of all the instructors in the same department while assessing different assignments.
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FIGURE 16: SUMMARY OF ASSESSMENTS FOR VARIOUS ASSIGNMENTS TAUGHT BY DIFFERENT INSTRUCTORS IN A DEPARTMENT

Department of Information Technology
Analysis of Test 1, Test 2 and Final Examination Results, Semester 2: 2011-'12
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The performance of one instructor can thus be used to compare with another instructor in the same department or even with another department because of
the percentage representation of data. Hence the performance of the whole department is measured and analyzed using this model. Thus the model can be
used and applied for the improvement of the department and for the higher education institution. But the main beneficiaries of this model are the students

themselves.

5. CONCLUSION

Measurement of Students’ achievements in each objective of the course is displayed. The achievements are measured for all the sections of various courses. A
prediction or projection of performance in other assignments for the same section of class could also follow the same pattern as displayed in the current
assignment. Therefore care and intense training could be given separately to those who are week to improve their performance.
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Performance of one student in one section can be compared with other students in the same or even with other sections. Comparison of achievements can also
be done with all assignments of different students in the same section as well as with others in another section because of the percentage representation of
data. It helps to study the projected trend for future assignments for the same group of students in a section.

Performance of teachers teaching the same course can be compared. Even those who are teaching different sections with different number of students as well
as with sections of different courses can also be compared using this model because of its percentage analysis. Performance of various instructors in a
department and hence the performance of the whole department itself can be measured and analyzed in an organized way using this model.

Student knowledge is measured and performance is analyzed after organizing the course with different objectives that are assessed using different assignments
for the course. Teachers’ performance in a department is also reflected while using this model and hence the performance of the whole department itself is very
much evident in this model. So based on the new information received using this model, future action plan and other appropriate decisions can be taken for
improvement of the higher education institution.
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