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their adaptation to important industry mutation (Bio, Nano, Health, Comp.
Technology, change in products, etc)

m (notto betight to one original area of formation)

m Demographic issues, population aging, etc.



m Interactive multimedia

m Educational solutions designed by multi-skilled academic
teams

m Asynchronous learning (any time and anywhere)

m Since 1995 a shift in ABET criterion: “A meaningful, major engineering
design experience ...”

m Pilote ABET visits in 96-98, required to meet EC 2K by 2001



m Led directly to EC2000
m EC 2K New Paradigm:
m Demands will be for the solution of problems involving human
values, attitudes, behavior

m And interrelationships and dynamics of social, political,
environmental, and economic systems

m And on a global basis



Coping with change
Communications skills, including listening

Group skills, identification through finish

Ecoefficient design—focus on design issues involving life-cycle
economics, environmental impact, sustainable development, ethics,
timeliness, quality, health & safety, manufacturability, social, legal,
standards, and ad hoc concerns.

Continuous Process Improvement (as in Baldridge, 1ISO 9000, etc)



— Ethics and Professionalism
m Emphasis on learning, not teaching
m And design........ Program Outcomes and Assessment (Criterion 4):

— ...major design experience based on the knowledge and skills acquired
In earlier course work and incorporating engineering standards and
realistic constraints that include most of the following considerations:
economic; environmental; sustainability; manufacturability; ethical;
health and safety; social; and political.



— e: Solve engineering problems
— k: Modern tools (software)

m Others Present New Challenges

— d:
f:
g:
h: Broad education, societal, global

Multidisciplinary
Professional, ethical
Communicate

Lifelong learning

. Contemporary issues



OUTCOMES
ASSESSMENT (2004/5)
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— evaluate, advise, and monitor students to determine its success in
meeting program objectives.

— have and enforce policies for the acceptance of transfer students and
for the validation of courses taken for credit elsewhere.

— enforce procedures to assure that all students meet all program
requirements.
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(NEW)
m An engineering program must have in place:

— Published educational objectives that are consistent
with the mission

— aprocess based on the needs of the program's various
constituencies in which the objectives are determined
and periodically evaluated
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(REVISED)
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(NEW)

Engineering programs must demonstrate that their graduates have:

(a) an ability to apply knowledge of mathematics,
science, and engineering

(b) an ability to design and conduct experiments, as well
as to analyze and interpret data
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— (d) an ability to function on multi-disciplinary teams

— (e) an ability to identify, formulate, and solve engineering
problems

— (f) an understanding of professional and ethical
responsibility
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— (i) arecognition of the need for, and an ability to engage in life-
long learning

— (j) aknowledge of contemporary issues

— (k) an ability to use the techniques, skills, and modern
engineering tools necessary for engineering practice.
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Institution.
m Students must be prepared for engineering practice:

— acurriculum culminating in a major design experience based
on the knowledge and skills from earlier course work

— Incorporating engineering standards: economic;
environmental; sustainability; manufacturablllty, ethical;
health and safety, social; and political.
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sciences

— (b) one and one-half years of engineering topics, consisting of
engineering sciences and engineering design

— (c) ageneral education component that complements the technical
content of the curriculum and is consistent with the program and
institution objectives.
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— There must be processes to produce these outcomes and
an assessment process, with documented results, that
demonstrates that these program outcomes are being
measured and indicates the degree to which the outcomes
are achieved.

— There must be evidence that the results of this assessment

process are applied to the further development of the
program.
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development of the program.
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m There must be sufficient faculty to accommodate:
— adequate levels of student-faculty interaction,
— student advising and counseling,
— university service activities,
— professional development, and

— interactions with industrial and professional practitioners, as well as
employers of students.
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assessment, and continuing improvement of the program, its
educational objectives and outcomes.

m The factors determining faculty competence:

— Education and diversity of backgrounds,
— Engineering experience and teaching experience,

— Ability to communicate, enthusiasm for developing more
effective programs,

— level of scholarship, participation in professional societies,

and registration as Professional Engineers.
22



m Appropriate facilities must be available to foster faculty-student interaction
and to create a climate that encourages professional development and
professional activities.

m Programs must provide opportunities for students to learn the use of
modern engineering tools.

m Computing and information infrastructures must be in place to support the
scholarly activities of the students and faculty and the educational
objectives of the institution.
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program.
m Resources must be sufficient to attract, retain, and provide for the
continued professional development of a well-qualified faculty.
m Resources also must be sufficient to acquire, maintain, and operate
facilities and equipment appropriate for the engineering program.

m In addition, support personnel and institutional services must be adequate
to meet program needs.
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— Ability to analyze and design complex devices, software, and
systems

m In Electrical Engineering

— Knowledge of Advanced Mathematics
m In Computer Engineering

— Knowledge of Discrete Mathematics
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m These deal with faculty qualifications and with curricular matters
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DEPARTMENT
WITH ABET EC 2K
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» To provide the skilled manpower needed for the fulfillment of the
country's development plans. In particular: information & computer
scientists, computer engineers, and systems engineers.

» To prepare students for graduate work and research in their field of
specialization.

» To provide a link through which computer technologies and their
applications could be transferred to the country.

» To provide the country, through research and graduate studies, with
skills, ideas, and innovations in certain areas of advanced
technologies.
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» Objective 2: Pursue a life-long career of personal and professional
growth with superior work ethics and character and

» Objective 3: Pursue advanced study and research at the graduate
level.
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desired needs
m (d) an ability to function on multi-disciplinary teams

Our interpretation of multidisciplinary teams includes teams of
individuals with similar educational backgrounds focusing on different

aspects of a project as well as teams of individuals with different
educational backgrounds.

m (e) an ability to identify, formulate, and solve engineering problems
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1) a recognition of the need for, and an ability to engage in life-long
learning

Our interpretation of this includes teaching students that the
underlying theory is important because the technology will change,
coupled with enhancing their self-learning ability.
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(k) an ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

(I) Knowledge of Probability and Statistics and their applications in
Computer Engineering

(m) Knowledge of Discrete Mathematics

(n) The ability to design a system that involves the integration of
hardware and software components

32



Relation of Program Outcomes and Educational
Objectives
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Effective Course Design

ABET EC 2000 iFelder & BHrent, 1944}
Bloom's T Course-specific
Taxonomy | GD_EIS Eﬂd — goals & objectives
Objectives
Technalogy Classroom
_ assessment
Cooperative technigues
learning
T T
Instruction + Assessment
v ' '
Bxperiences MeasUres
Labs
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m Learning outcomes of core courses mapped to program outcomes with
a level of emphasis being either low (L), medium (M), or High (H).

m Level of emphasis for an outcome is determined based on the weight
as follows:

m Course outcome weight < 10%, given a Low rank (L).

m Course outcome weight between 10% and 20% given a Medium
rank (M).

m Course outcome weight > 20% given a High rank (H).
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Program Outcomes Coverage in Curriculum
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Course Outcome
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— Computer Engineering Exit Exam
— Rubrics
m Microcomputer System Design (COE 305) lab (outcome b)
m Computer Networks lab (COE 344) lab (outcome b)
m Cooperative Work (COE 350/351) (outcomes a, ¢, d, e, g, h, i, , k, and n)
m Seminar (COE 390) (outcome f)
m Summer Training (COE 399) (outcome Q)
m System Design Laboratory (COE 400) (outcomes (a, b, ¢, d, e, g, h, i, j, k, n)
m Senior Design Project (COE 485) (outcomes a, ¢, d, e, g, h, i, j, k, and n)
— Course Assessemnt
m All COE core courses
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— describes levels of quality for each criterion

» For example, qualitative scores (e.g. Excellent, Good, Satisfactory,
Needs Improvement), or as numerical scores (e.g., 4, 3, 2, 1)

* Heidi Goodrich Andrade, a rubrics expert
(http://learnweb.harvard.edu/alps/thinking/docs/rubricar.htm) 40



m Rubrics reduce the time teachers spend grading student work
and makes it easier for teachers to explain to students why they
got the grade they did and what they can do to improve

* Heidi Goodrich Andrade, a rubrics expert
(http://learnweb.harvard.edu/alps/thinking/docs/rubricar.htm) 41



— Logistics
m “Rubrics” are one of the direct assessment methods used to evaluate the
COE program outcomes
m A “Rubric” exists for each of the following COE program outcomes:

- a,b,c,d,e,f,0,h,1,j,k andn
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data collection and presentation,
data delivery to undergraduate committee.

m  Undergraduate Committee responsible of

Carrying out analysis of direct and indirect assessment data provided by

the Assessment Committee and the Faculty based on course assessment
results.

identify potential problems and suggest recommendations for making
improvements.

Implementing approved recommendations.
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Outcome minimum weight: this indicates the importance of the
outcome in the course. It is the minimum weight from the total
course score (out of 100) that must be used for assessing the
outcome or covering the outcome in the course.

A mapping between the course learning outcome and ABET
program outcomes.

Each outcome is given a rank as Low, High, Medium that
correlates with the weight used for assessing the outcome.
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Outcome weight: this is to be filled by the instructor indicating
how much weight was used by the instructor for assessing the
outcome.

Assessment Method: this describes what methods were used to
asses the outcome, the weight of each method, and the evidence
of assessment.

Class Average: indicates the student’s average performance in the
outcome.
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Course Learning Outcomes Table
Example of COE 205




Course Learning Outcomes Table
Example of COE 205




Course Learning Outcomes Table
Example of COE 205
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Course Learning Outcomes Evaluation Table
Example (COE 205)




Course Learning Outcomes Evaluation Table
Example of COE 205
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Course Learning Outcomes Indirect Assessment
Example of COE 205




Course Assessment Results
Example of COE 205




m Recommendations:

— Outcome 2 needs more emphasis in the lab and should be directly
assessed by lab instructors.

— Outcome 3 can be improved by increasing the number of
assignments on this part from one to two.
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that an outcome has been achieved with satisfactory levels or needs
Improvement.

— Logistics: This indicates when the data will be collected and who
will collect it, interpret it, and report the results.
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Provide feedback on the Educational Objectives and Program
Outcomes and their implications on the program curriculum.
Consideration of the level of support provided to faculty to further
their professional development, research, and teaching goals,
Survey the board members regarding their views on the importance
of each aspect of the program departmental Educational Objectives.
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Program Outcomes Assessment




Program Outcomes Assessment




m The COE department is determined to improve its program both the
technical and behavioral components to meet EC 2K

= New instruction techniques for outcome-based education will be gradually
introduced at all levels to improve the quality of the Computer Engineer to
some international standard.

m The Industrial Advisory Board is one important channel to provide the
department with feedback on the achievement of long term educational
objectives as experienced by our COE alumni
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— Currently available “Rubrics” results
— Summary
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m Seminar (COE 390) (outcome f)

m Summer Training (COE 399) (outcome Q)

m System Design Laboratory (COE 400) (outcomes (a, b, ¢, d, e, g, h, i, J, K,
n)

m Senior Design Project (COE 485) (outcomes a, ¢, d, e, g, h, i, , k, and n)

1) An equivalent summary is provided in the following slide
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Rubrics to be Used for Outcome
c d e f g h 1 J Kk n

COE 344 X

COE 351 | x X | x| x X | x| x| x| x| %
COE 390 X

COE 399 X

COE400 | x | x | x| x| % X | X | x| x| x| %
COE 485 | x X | X | % X | X | x| x| x| x

1) Note the following:

I.  COE 399 is used for COE program assessment through “Rubrics” only
once a year (i.e. in the 1st term)

il.  All other courses are used for COE program assessment through

“Rubrics” twice a year (i.e. in the 1st and the 2nd terms) 5



2)

3)

onduct the respective
from the previous step

Forward the results of the conducted “Rubrics” to the COE Assessment
Committee (AC)

ubrics™ using the selected sample ot the students

The AC collects the various results of “Rubrics” associated with each COE

program outcome, and accordingly calculates a weighted average, out of 4.0, for
each COE program outcome

Forward “Rubrics” summary results to the Undergraduate Committee (UC) to
consider curriculum correction actions, if any

From “Rubrics” point of view, a COE program outcome is declared to be achieved if the
corresponding weighted average is > 2.5 out of 4.0
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Outcome Novice (1) Apprentice (2) Proficient (3) Exemplary (4) Sceor Comsment
eAudience awareness (interacts Does not interact with | Little interaction Some interaction Interacts with
with audience: e.g. stepping toward | audience at all ... with audience with audience audience
audience and speaking to them, not | Does not look at the ... Most of the throughout
at them), looking at them, making audience ... Look at time looks presentation
eye contact PC, screen, or elsewhere

elsewhere

e[Focus: goal, evidence, conclusion
(gives audience a roadmap and

Does not give
audience an adequate

Gives audience
some road map of

Gives audience an
adequate road map

Gives audience
very clear road

follows it) road map of goal, goal, evidence and | of goal, evidence map of goal,
evidence and conclusion and conclusion evidence and
conclusion conclusion
eTransitions (phrases smoothly Abruptly transitions Some transitionis | Transitions are Very smooth
link one part to next) from one phase to the provided though generally smooth Transitions
next ... No linking not smooth
eUse of visual aids (any non- Either does not use There is some use Overall, uses Uses visual aids
plain text methods such as visual aids at all; or visual aids visual aids very effectively to
graphs, charts, flow diagrams too much dependency | effectively to tell effectively to tell tell the story;
...etc.) to tell the story and on visual aids the story the story; visual visual aids
enhance the quality of the aids add to enhance

presentation

presentation

presentation

o
(O]




Novice (1) Apprentice (2) Proficient (3) Exemplary (4)

audience, looking

OT auaience,

lot) at people) looking at people)
sVisual aids (e.g., clear, not too Visual Aids (too Visual Aids (a Visual Aids (can Visual Aids (clear,
busy, readable size font) busy, blurry) little bit busy, read clearly, right amount on

sometimes not
clear)

usually not too
much material)

each slide)

eDelivery (e.g., fluency, pace,
voice projection, um’s, uh’s)

Delivery (too fast,
too many um’s, not
projecting voice,
lack of
enthusiasm)

Delivery (a little
bit fast, sometimes
um’s, little
projecting voice,
little enthusiasm)

Delivery (good
pace, usually
projects voice,
some enthusiasm)

Delivery (excellent
pace, projects
voice, great
enthusiasm)

Quiestions

Novice (1)

Apprentice (2)

Proficient (3)

Exemplary (4)

Scor

Comments

eAsks audience for questions

Does not ask for
questions

rarely ask for
questions

Asks for questions

Effectively opens
(“1’d be happy to
answer questions”)

eAnswers questions effectively
and smoothly

Does not answer
questions
adequately

rarely answer
questions
adequately

Answers questions
adequately

Answers questions
effectively and
smoothly

(<]
»
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T062 Rubrics Results

Outcome Rubrics

Students
Course Sample
Count f g-O g-W
COE 305 3 3.17
COE 344 6 3.29
18 (g-O)
COE 351 ?6((‘3’_?)) 2.11 2.60 3.13 | 2.38 281|253 275(266|275|2.75]| 2.50
4 (others)
COE 390 24 2.58
1(9-0)
COE 400 2(kn) 1233321 225|3.24|3.33]| 2.83 3.80(192|156|250|1.33]|3.25| 2.50
3 (others)
4 (9-0)
COE 485 0 (d-) 4.00 3.60 3.00 | 4.00 2.75| 3.67 | 3.33(3.83|3.00(4.00| 4.00
1 (others)
Average 2.73 247 | 3.24 | 259 [3.24 |3.19 |2.75 1258 [2.84 |2.44 [2.38 | 2.75 | 2.25 | 3.07 | 2.71
Missing
d-l :outcome (d) - Part | (peer evaluation)
d-Il : outcome (d) - Part Il (instructor evaluation)
g-O :outcome (g) - Oral Presentation 68

g-W

: outcome (g) - Writing Skills




TO71 “Rubrics” Results

Students Outcome Rubrics
Course | Sample
Count f g-0 oW
COE 305 5 3.60
COE 344 3 3.08
10 (9-0)
COE 351 6(g-w) | 1.82 2.13 2.38 2811277230290 |250( 240|232
3 (others)
COE 390 6 3.50
24 (9-0)
COE 399 16 (g-W) 2.72 | 2.45
4 (a,e,d-l)
COE 400 1 (g-0) 1.75]| 280|236 | 239 2.80| 3.00 3.80|264|1.80|3.00|1.20(2.60 | 2.70
5 (others)
1 (a,d-)
coE485 | T\ |300 257 | 3.00 | 3.50 | 3.50 2.90 | 2.27 | 2.11 | 3.28 | 2.00 | 2.83 | 3.00
3 (others)
Average 2.64 193 |3.17 235|251 |3.00 [2.90 |3.50|2.79 |2.53 |2.02 |3.05 | 1.75 | 2.61 | 2.68
d-1 :outcome (d) - Part | (peer evaluation)
d-1l : outcome (d) - Part Il (instructor evaluation)
g-O : outcome (g) - Oral Presentation 69

g-W

: outcome (g) - Writing Skills




v JE 4U0, 0 COE 4090 WITN STUJE ampie G :
5, and 3 respectlvely, and with an average result of 2.13, 2.36,
and 2. 57 respectively

m \Weighted average score for outcome (c) = (3x2.13 + 5x2.36 +
3x2.57)/(3+5+3) = 2.35
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Currently available Rubrics results

Qutcome Rubrics

Term

TO71 Average |1.93|3.17|235(2.76 | 290 |3.50 | 2.66 | 2.02 | 3.05 [ 1.75 | 2.61 | 2.68

T062 Average |2.47 |3.24 | 259 (3.21 |2.75|2.58 |2.64 |2.38 |2.75|225|3.07 | 271

m By comparing the rubrics results for both T062 and TO071,
the following can be concluded from a “Rubrics” point of
View:

— COE program outcomes (b), (d), (€), (f), (9), (1), (K),
and (n) were achieved

— COE program outcomes (a), (c), (h), and (jJ) were not
achieved
71



every term

m The “Rubrics” were conducted for T0O62 and TO71

m “Rubrics” results for T062 and TO71 reflect that the COE
program outcomes (b), (d), (e), (), (9), (1), (k), and (n) were
achieved while the COE program outcomes (a), (c), (h), and (j)
were not achieved
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Course Assessment Results Example
Term 061 Course Outcomes Assessment
Term 062 Course Outcomes Assessment
Term 071 Course Outcomes Assessment
Course Assessment Summary
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Suggested assessment methods and metrics.

Outcome minimum weight: this indicates the importance of the
outcome in the course. It is the minimum weight from the total
course score (out of 100) that must be used for assessing the
outcome or covering the outcome in the course.

A mapping between the course learning outcome and ABET
program outcomes.

Each outcome is given a rank as Low, High, Medium that
correlates with the weight used for assessing the outcome.
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Oliowing 1or eacn outcome:

Outcome minimum weight.

Outcome weight: this is to be filled by the instructor indicating
how much weight was used by the instructor for assessing the
outcome.

Assessment Method: this describes what methods were used to
asses the outcome, the weight of each method, and the evidence of
assessment.

Class Average: indicates the student’s average performance in the

outcome.
76



Course Learning Outcomes Table
Example (COE 205)
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Course Learning Outcomes Table
Example (COE 205)




Course Learning Outcomes Table Example
(COE 205)
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Course Learning Outcomes Evaluation Table
Example (COE 205)




Course Learning Outcomes Evaluation Table
Example (COE 205)




Course Learning Outcomes Indirect
Assessment Example (COE 205)




Course Assessment Results Example
(COE 205)




that Outcome 2 and Outcome 3 need improvement. All Other
outcomes are considered well-achieved.

m Recommendations:

— Outcome 2 needs more emphasis in the lab and should be directly
assessed by lab instructors.

— QOutcome 3 can be improved by increasing the number of
assignments on this part from one to two.
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Term 061 Course Outcomes Assessment

A: Achieved




Term 062 Course Outcomes Assessment

: A
A: Achieved
A

A
A
A
A
A
A
A
A
A
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m More outcomes are achieved in Term 062 than Term 061 and
more outcomes are achieved in Term 071 than Term 062.

m Results of course assessment over the three semesters indicate
corrective action resulting in improving course outcomes

achievement.
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m Summary of Alumni Survey
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In achieviﬁg Its mission and objectives
m First meeting on April 25, 2007

— Attended by all COE faculty and by students
representatives

— CCSE Dean and chairmen of SE and ICS departments
were invited

— The main issue discussed is how to improve the
“Relationship between COE-KFUPM and Industry”

92



—Partnership with industry

— Stronger coop and summer training
programs

—Quality of computer engineering graduates
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providing more emphasis on system integration
using available components

m Need to develop top most quality and capability
access to massive data - data storage, retrieval,
analysis, management and security
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development

m |AC stated that the kind of system applications
available in the System Design Lab is exactly
what they are looking for future collaboration of
COE-KFUPM and Industry
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fulfilled

m Lack of exposure of COE Graduates to current
developments in IT that Is used in the industry
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local industrial sections

— Research Interaction with Industry:

— Strengthening the involvement of faculty in solving
local industrial problems

— May require looking at the rules and regulations
for the university faculty to work with local
Industry
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students going to industry/company for coop or
summer training program

m Coop students from KFUPM are focusing on mere

reporting to the department rather than presenting
their learning experience

m Low level of work presentation

98



— Program Outcomes

— Program Assessment System

— Quality of COE-KFUPM Graduates at the
workplace, and Abilities, Attributes and Skills

m Five members responded to the survey
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on few areas to shine in and gain regional and
worldwide reputation

m There is breadth but not much depth in the overall
objectives

m Provide graduate engineers with the ability to
support the industry in the areas of communication
network design and embedded system design

100



depth focus

—  They should go in depth in specific disciplines that will make
them productive faster

— Dedicate at least the last 2 semesters as a minimum are for a
specialization

m  Need some improvements, since we are now competing at the
international level

—  Companies now look for skilled employees regardless of their
physical locations
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Use computing technology in communications (all)
Communicate orally: informal and prepared talks (2)
Communicate in writing: letters, technical reports, etc. (2)
Ability to use state of the art techniques, and tools (2)

Design a system, component to meet a desired need (1)
Analyze and interpret data from experiments (1)

Recognize professional and ethical responsibility (1)

Use computing technology in engineering analysis/design (1)
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that is more relevant, e.g., HPC is needed locally
Infrastructure design using Microsoft and Sun environments
Networking and storage designs

Troubleshooting skills and analysis

Programming in C and C++

Automated Office skills (Word/Excel, etc.)

Study of industrial standard C51 microcontroller, and the use of the
microcontroller development tools such as: compiler, simulator, and in-
circuit emulator
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More up-to-date dynamic curriculum to reflect the ever changing
technology, e.g., web 2.0 programming and HPC

Enhance the laboratory skills
Study software quality
Study embedded systems operation system
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challenges through senior projects or special studies

KFUPM needs to visit the companies and survey them to understand where
the needs are

Based on this, align KFUPM direction and change its strategy
At the end, the industry and students are KFUPM end customers
More frequent visits of students and Faculty to Industry
Getting advisors from Industry
Focus on coop programs

Encourage graduate students to do their projects on topics that have direct
impact on the local needs
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Oral and written communication skills

Understanding of the impact of computer engineering solutions in my
society and in the world

Understanding the contemporary social, political, and technical issues
that surround our society

Ability to integrate different hardware and software components of a
system to come up with a solution to a practical problem or need
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and development
m Engage in a lifelong learning process

m Use software and hardware tools needed to solve
computer engineering problems
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m Teamwork instruction and guidance given to students
needs to be improved
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— Make mtellectual contribution to the profession

— Imp)rove the personal skills (e.g., teamwork, leadership,
etc.

— Ability and motivation to continuously improve
technical skills

- ;Ifrei\éning for professionally adapting to changes in the
e

— Background that can be built on to continue higher
studies for the MS and PhD degrees
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— Importance of superior work ethics in the practice of my
profession

— Importance of good character in the practice of my
profession
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m Students' understanding of the importance of good
character in the practice of computer engineering
profession needs to be improved
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Instructors, Experiments and lab manuals, Computing
facilities and equipments

— Quality of supervision or advice: Summer training or
COOP, Academic planning, Career planning (All
students agree on this issue).

— Equity of treatment by: Teaching assistants and lab
Instructors

— Quality of Academic Services: Registration process

— Quality of the facilities: Food services, Student
housing, Parking (All students agree on these issues).
114



— Labs, lab manuals, and lab instruction
— Collaborative learning and teamwork
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Make intellectual contri
Technical breadth
Technical depth
Importance of superior work ethics in the practice of the profession
Importance of good character in the practice of the profession
Ability and motivation to continuously improve the technical skills

Background that can be built on to continue higher studies for the
MS and PhD degrees.

ution to my protession
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the profession

— Background to improve the personal skills (e.g.,
teamwork, leadership, oral and written communication
skills, etc.) in the work place
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introduced at all levels to improve the quality of the Computer Engineer to
some international standard.

The Industrial Advisory Board is one important channel to provide the
department with feedback on the achievement of long term educational
objectives as experienced by our COE alumni
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