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Introduction 

!   Senior project and/or capstone design courses are intended  
!   to provide a culminating design experience for students and  
!   to demonstrate their understanding of engineering knowledge and 

their ability to apply that knowledge to practical problems.  

!   It is expected that the quality and attributes of students’ 
senior design projects can be used as a good measure of 
determining  
!   how well the curriculum prepares students to engage in 

engineering design  
!   a measure of faculty teaching and student learning. 
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Purpose of this Study 

!   To test a hypothesis that the new computer engineering curriculum 
implemented at Cal Poly over the previous five years has had a 
positive impact in preparing students for engineering design, as 
measured by the quality and complexity of senior design projects. 
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Methodology 

!   A randomized complete block design 
!   Input variable: senior project 

!  Three levels: senior projects of  
–  CPE 2002-03  
–  EE 2007-08 
–  CPE 2007-08 

!   Block: IAB evaluator (variability of different evaluators scoring 
senior projects) 

!   Response variable: quality of senior project, assessed using rubric-
based instrument by IAB members. 
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Assessment Procedures 

!   10 senior projects each were randomly selected from the 
population of CPE 2002-03, EE 2007-08, and CPE 
2007-08 senior projects. 
!   Information of student names, majors, and years was redacted to 

reduce any possible bias. 

!   To reduce the variation in scoring the senior projects 
caused by different evaluators, each of 10 IAB members 
was given three randomly selected senior projects to 
evaluate (one from each group: CPE 2002-03, EE 2007-08, 
and CPE 2007-08).  

!   Three senior projects and evaluation rubric sheets were 
given to the participating IAB members. 
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Evaluation Rubric 
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Analysis and Results 

!   Analysis of Variance (ANOVA) is used to analyze the data 

Two-way ANOVA: Q1 vs. Major_Year_Index, Reviewer No.  
Source              DF        SS        MS      F       P-value 
Major_Year_Index    2    324.3   162.2   1.79   0.203 
Reviewer No.        7   1197.3   171.0   1.89   0.147 
Error               14   1267.7    90.5 
Total               23   2789.3 

S = 9.516   R-Sq = 54.55%   R-Sq(adj) = 25.34% 
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Results 
Question No. P-value 

Q1 0.203 
Q2 0.090 
Q3 0.046 
Q4 0.748 
Q5 0.191 
Q6 0.181 
Q7 0.094 

Q8 0.373 
Q9 0.303 
Q10 0.440 
Q11 0.000 
Q12 0.123 
Q13 0.034 
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Q3: Ability to use techniques, skills and 
modern engineering tools 
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Q11: Quality of the Diagrams, Figures, & Tables 
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Q13: Overall Score of Senior Project 
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Score Comparison between Faculty Advisor 
and IAB Members 

Average score assigned 
by faculty advisors 

Average score 
assigned by IAB 

CPE 02/03 3.83/4.0 (A-) 74.6/100 (C) 

EE 07/08 3.35/4.0 (B+) 85.9/100 (B+) 

CPE 07/08 3.90/4.0 (A) 80.8/100 (B-) 
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Was the Sample Size too Small? 

!   Assume: 
!   Difference between means = 5 
!   Power value = 0.9 
!   Standard deviation = 8 
!   Confidence level = 0.05 

!   Result: 
Alpha = 0.05  Assumed standard deviation = 8  Number of Levels = 3 
SS Means Sample Size Target Power  Actual Power Maximum Difference 

 12.5       51      0.8        0.805          5 
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Conclusions 
!   The overall quality of CPE senior projects improved from 02/03 to 

07/08. The slight improvement in senior project could be from the 
faculty, curriculum, and/or students in last five years. From this 
observatory study, no cause and effect conclusion can be drawn. 

!   It seems that the quality of EE senior projects is slightly better than 
that of CPE senior projects in 2007/2008.  
!   Rubric favors Hardware Systems 
!   EE has senior project preparation course and senior project guidelines. 

!   There is a significant difference in faculty grades and IAB evaluations.  
!   The rubric appears to be robust since there is no statistically significant 

difference between the evaluators. 
!   More data are needed to find out the true difference in these 

comparison groups because of the large variations in senior project 
quality. 
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Thank you! 
Q/A 
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