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Abstract—Systems analysis and design is a complex and 

challenging process. In order to prepare information systems (IS) 

major students for employment, the Association for Computing 

Machinery (ACM) and the Association for Information Systems 

(AIS) developed the IS 2010 Curriculum Guidelines for 

Undergraduate Programme in Information Systems which 

identify the systems analysis and design course as one of the 

seven core courses in an IS undergraduate curriculum. This 

study aims to investigate the impact of student performance in 

Systems Analysis and Design course on the learning of an 

advanced information systems development methodology course. 

In addition to a thorough discussion on the findings, limitations 

of the study and further research were identified. 

 
Index Terms—Systems analysis and design, information 

systems development methodology, gender difference, 

information systems.   

 

I. INTRODUCTION 

Systems analysis and design is a complex and challenging 

process that takes places in businesses and organizations in 

which information systems are developed. With the aim of 

preparing information system (IS) major students for 

employment, the Association for Computing Machinery 

(ACM) and the Association for Information Systems (AIS) 

developed the IS 2010 Curriculum Guidelines for 

Undergraduate Programme in Information Systems which 

identify the systems analysis and design course as one of the 

seven core courses in an IS undergraduate curriculum [1], [2]. 

Due to its importance, a significant amount of research has 

been conducted to enhance students learning in this course. 

Most of them focused on the use of game-based learning 

[3]-[6], constructionist approach [7], project work [8], [9], 

active learning [10], [11] and flipped classroom approach [12] 

to enhance student learning. Since assessing how far the 

students have achieved the learning outcomes is an important 

element in teaching and learning, some researchers conducted 

studies in formative assessment [13] and summative 

assessment [14] in systems analysis and design course. 

Another research direction is to study the course contents [15], 

[16] and the perceptions of educators and practitioners on the 

importance of skills and knowledge being taught in a systems 

analysis and design course and the class time devoted to each 

[2], [17].  
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Although considerable research has been conducted in 

systems analysis and design course, studies on investigating 

its relationship with other courses are still very rare. The 

current available researches include the case study of 

combining database knowledge with systems analysis and 

design course to let students practicing the development of a 

ticket sales system [18]. Another study found students could 

have better performance in systems analysis and design class 

after completed the programming course [19]. Apart from 

systems analysis and design and the traditional computer 

science courses, researchers also proposed incorporating IT 

entrepreneurship class to the information systems curriculum 

for empowering students to create business through 

innovation [20]. These results highlighted course does not 

support students’ learning individually, instead, a good 

arrangement and collaboration between courses can enhance 

the learning outcomes in large extent. In view of the limited 

studies in this aspect, this study aims to examine the impact of 

the student performance in systems analysis and design course 

on the learning of another related course.  

 

II. THE STUDY 

The purpose of this study is to investigate to what extent the 

student performance in Systems Analysis and Design (SAD) 

course impacts the study result in another related course. In 

the curriculum design of an undergraduate information 

systems programme in a university in Hong Kong, students 

have to work on a development project in Year 3 study to 

demonstrate their ability to complete a software development 

by applying the SAD knowledge. However, the development 

project is mainly assessed on group basis while all SAD 

course assessments are individual components. Hence, we 

determined to adopt another course namely, Information 

Systems Theory, Methodology and Architecture (IMA), as 

another target of this study. Both SAD and IMA are the core 

courses in this undergraduate programme curriculum. SAD is 

a Year 3 course which introduces an information systems 

development methodology to students. Students would study 

system development cycle, object-oriented concepts, UML 

models, etc. in this course. IMA is a Year 4 course extending 

students’ knowledge of information systems and development 

methodology through the study of advanced theories and 

methodologies. This course introduces systems concepts, 

prototyping, soft systems methodology, advanced 

object-oriented concepts, etc. It is expected students can 

appreciate the methodological pluralism in IMA based on the 

skills and knowledge they gained from SAD. This paper aims 
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to present a longitudinal cohort study in which the 

performance of each student in the same class was observed in 

both courses. The student performance was measured by the 

score they obtained in different summative assessments set by 

the instructors. Pearson’s Product Moment Correlation 

Coefficient was used to determine the closeness of the 

relationship between the scores in the two courses. 

 
TABLE I: ASSESSMENT METHODS AND WEIGHTINGS IN THE TWO COURSES  

Assessment Systems Analysis 

& Design 

IS Theory, methodology 

& Architecture 

Quiz 16%  

Term paper  40% 

Mid-term test 14%  

Examination 70% 60% 

 

The study population included 30 students of which 20 and 

10 were male and female respectively. Those students who 

took the one-year placement in industry were not included in 

the study sample as they did not take the IMA with their SAD 

classmates in Year 4. The measurement instruments were the 

assessment tools such as quiz, test, term paper and final 

examination used in the course. Table I shows the assessment 

methods and their weightings in the courses. 

 

III. RESULTS AND DISCUSSION 

TABLE II: CORRELATION BETWEEN THE ASSESSMENT SCORES OF THE TWO 

COURSES 

 (1) (2) (3) (4) (5) 

(1) SAD: Quiz 1.000 .592** .534** .402* .735** 

(2) SAD: Test  1.000 .778** .401* .704** 

(3) SAD: Exam   1.000 .361* .659** 

(4) IMA: Term paper    1.000 .430* 

(5) IMA: Exam     1.000 

Note: * p < .05 and ** p < .01 

 

The aim of this study is to determine the possible 

association between student performance in systems analysis 

and design course and the information system theory, 

methodology and architecture course. Table II shows that 

there was a high positive correlation between the following 

pairs of assessment score in SAD and IMA courses: 

 quiz score in SAD and examination score in IMA, r 

= .735, p < .01 

 test score in SAD and examination score in IMA, r=.704, 

p < .01 

 examination score in SAD and examination score in 

IMA, r = .659, p < .01 

and moderate positive correlation between the following pairs 

were found: 

 quiz score in SAD and term paper score in IMA, r=.402, 

p < .05 

 test score in SAD and term paper score in IMA, r=.401, p 

< .05 

 examination score in SAD and term paper score in IMA, 

r = .361, p < .05 

 

It was not a surprise to have a positive correlation in student 

performance as measured by assessment scores between the 

two courses because SAD is an introductory course in 

information systems development methodology while IMA is 

an advanced one. Students with better performance in an 

introductory course would have a more solid foundation to 

acquire the knowledge taught in an advanced course of the 

same area. Hence, they could keep their performance in IMA. 

The same applies, of course, vice versa to the weak students in 

the SAD. Based on the above preliminary correlation analysis 

results, we may draw a conclusion that the student 

performance in SAD could be a predictor of the performance 

in IMA.  

 
TABLE III: CORRELATION BETWEEN THE ASSIGNMENT SCORES OF MALE 

STUDENTS IN THE TWO COURSES 

 (1) (2) (3) (4) (5) 

(1) SAD: Quiz 1.000 .573** .460* .483* .766** 

(2) SAD: Test  1.000 .834** .682** .710** 

(3) SAD: Exam   1.000 .432 .605** 

(4) IMA: Term paper    1.000 .522* 

(5) IMA: Exam     1.000 

Note: * p < .05 and ** p < .01 

 

All three assessment scores of SAD were only moderately 

correlated with that of term paper of IMA and they were only 

significant at .05. This result does not strongly support our 

proposition that performance in SAD would directly impact 

the score in IMA. Hence, we were curious about this and tried 

to investigate the result from another perspective. Further 

correlation analysis by gender was conducted. Table III 

shows the correlation between the assessment scores of male 

students in SAD and IMA. Their correlations were similar to 

those in Table II (i.e. analysis for the entire class) except that 

the correlation coefficients were higher. 
 

TABLE IV: CORRELATION BETWEEN THE ASSESSMENT SCORES OF FEMALE 

STUDENTS IN THE TWO COURSES 

 (1) (2) (3) (5) (6) 

(1) SAD: Quiz 1.000 .621 .759* -.011 .532 

(2) SAD: Test  1.000 .683* -.291 .687* 

(3) SAD: Exam   1.000 .037 .854** 

(5) IMA: Term paper    1.000 -.055 

(6) IMA: Exam     1.000 

Note: * p < .05 and ** p < .01 

 

Table IV presents the correlation analysis results between 

the assessment scores of female students in the two courses. 

To our surprise, No correlation was found in the following 

pairs: 

 quiz score in SAD and term paper score in IMA, r=-.011, 

p > .05 

 examination score in SAD and term paper score in IMA, 

r = .037, p > .05 

 

Besides, there was a low negative correlation between the 

test score in SAD and term paper score in IMA, r = -.291, 

p>.05. In order to explain this phenomenon, the raw data of 

each female case was examined. It has been found that there 

were two exceptional cases. One female student who 

performed well in SAD in Year 3, but she underperformed in 

her IMA term paper in Year 4. This may be due to her 

participation in an auxiliary force in Year 4 which occupied 

her a lot of time for training and service. Meanwhile, to 

complete the three term papers of IMA, students should 

follow the instructions provided in the tutorial classes and 
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conduct extensive reference reading and analysis. It is 

believed this student underestimated the time required to 

complete a quality paper and spared some time for the 

auxiliary force service that resulted to a less satisfactory 

performance than what she could have. Another female 

student who was not well performed in SAD, but performed 

well in the IMA term papers because she recognized after the 

release of the Year 3 grade report that she was at the margin of 

the next higher degree classification. If she worked hard in 

Year 4, she might have a chance to get a higher classification 

in her degree. This motivated her to work harder in every 

course in Year 4. She spent a lot of time in writing the IMA 

term papers and with her good writing skill, she finally got 

high marks in her term papers. Though two exceptional cases 

were identified, it represented 20% of the female student 

study sample. In general, student performance in SAD was 

positively correlated to their performance in IMA as 

measured by the various individual assessments. 

 
TABLE V: CROSS TABULATION FOR SAD GRADE AND IMA GRADE GAINED 

BY STUDENTS 

  IMA grade 

  A A- B+ B B- C+ C C- D 

 SAD 

grade 

A          

A- 2         

B+ 1 1 1       

B 1 3 2 2      

B-   2 2 2     

C+  1 1 1 1 1 2   

C     1 1  1  

C-          

D      1    

 

The above analysis results show the correlation of 

individual assessment components between the two courses. 

We were interested in examining whether there was 

correlation of letter grade gained by students between the 

courses. The letter grades are used to indicate the student 

overall performance in the course. Table V shows the cross 

tabulation results for the relationship of student letter grades 

between SAD and IMA. It gave the general impression that 

they were correlated. However, we could not obtain the 

correlation statistics on the letter grades as they were only 

available for numeric data. Hence, we converted the letter 

grades to their corresponding grade points according to the 

scale set by the university. The letter grades to grade points 

conversion table is shown in Table VI. 

 
TABLE VI: LETTER GRADE TO GRADE POINTS CONVERSION 

Letter grade Grade point 

A 4.00 

A- 3.67 

B+ 3.33 

B 3.00 

B- 2.67 

C+ 2.33 

C 2.00 

C- 1.67 

D 1.00 

F 0.00 

 

Correlation analysis was performed to test the relationship 

of the grade points gained by students between SAD and IMA. 

The result reveals that there was a high positive correlation 

between SAD grade point (M = 2.689, SD= 0.561) and IMA 

grade point (M = 3.089, SD = 0.649), r = .743, p<.01. In other 

words, the student overall performance in SAD has positive 

impact on their overall performance in IMA. 

 

IV. LIMITATIONS AND FUTURE STUDIES 

Generalizability of the findings from the present study 

needs to be cautioned as the data obtained from a small 

sample. There is a need for further replication of this study. It 

is frequently the case in research that the study of one problem 

suggests other problems. This study investigated the impact of 

student performance in SAD on the learning of IMA. Further 

research can be conducted to study the impact of other 

courses such as programming, applied information systems 

laboratory and information system development project on 

the learning of SAD and IMA. 

Even the students involved in the study were the same batch, 

but the instructors of the two courses are different. It is 

suspected the teaching style of the different course instructors 

may affect the learning results of students. Besides, the 

continuous assessments of SAD were based on quiz and test 

while that of IMA was based on term paper. According to the 

previous studies [21], [22], the students might perform 

differently in test and the coursework type assessment like 

term paper. Therefore, due to different course setting, the 

result of this study might not completely reflect the 

correlation of students’ performance in these two courses. A 

more reliable result can be derived if the setting of the two 

courses could be aligned.  

It was also found that the learning result might be affected 

by the circumstance encountered by individual. Investigation 

solely based on quantitative data is not enough to reflect the 

phenomenon. Qualitative study, such as interview, can be 

conducted in the future to study how students perceive the 

correlation between courses. It can support the course design 

of a curriculum and improve the programme learning 

outcomes. 

 

V. CONCLUSION 

This study attempted to examine the impact of student 

performance in systems analysis and design course on their 

learning in Information Systems Theory, Methodology and 

Architecture which was an advanced development 

methodology course based on the former one. The findings 

reveal that student performance as measured by quiz, test and 

examination in SAD was positively correlated to their 

performance as assessed by term paper and examination in 

IMA. Additional analysis in the female student sample 

showed that there was no correlation or low negative 

correlation between SAD performances as measured by 

various assessments and the term paper performance in IMA. 

To explain the analysis results regarding the female students’ 

performance, further investigation found that two female 

students’ performance in the IMA term paper was unusual due 

to their personal reasons. On the whole, student performance 

in SAD is a good predictor of their performance in IMA 
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