NC STATE

Peer Assessment
Experiment in OO Design

Edward F. Gehringer
efg@ncsu.edu
Ferry Pramudianto
fferry@ncsu.edu



NC STATE
UNIVERSITY

Problems

* Difficulty to create software design after
taking the OOD class

« Feedback was given only by instructors

« Students makes same mistakes despite
of the feedback

— Experts forget how hard it is to learn the
concepts from scratch

« Grading Is an expensive task
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Peer Assessment

« Students learn more by reviewing others’
work

« Students exercise what they learn to find
defects and suggest improvements

* |Improves transparency of the
assessment process, thus student trust

* More.. Topping 1998
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Experiment

« Show an example of CRC (Class-
responsibility-collaboration) cards

 Present students with common errors

« Students run through a design of a portfolio-
manager system (6 classes).

* Worked in teams and submitted their design
to expertiza

 |dentify 8 errors in 3 designs (2 with defects,
created by the instructor, 1 by another team)

Computer
Science



NC STATE
UNIVERSITY

Computer
Science

CRC cards

now an example of CRC cards
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Reguirements

The mission is to keep track of a set of stock or bond holdings, to calculate their
current value and other relevant statistics like annual rate of increase, gain or loss,
and tax liability.

A portfolio is a set of stock positions. Each position is a quantity of a particular stock.
A quantity is expressed as a certain number of shares.
Each stock has a purchase price and a current price.

The gain is defined as the difference between the value of the stock when it was
bought and its current value. A negative gain is called a loss.

Depending on how long the position was held, the gain may either be short term or
long term. This matters, because short-term gains and long-term gains are taxed at
different rates.

When a stock is bought, it is added to the portfolio.

When a stock is sold, it is removed from the portfolio, and a record is generated that
records the gain and calculates the tax due on the gain.

A stock may also pay a dividend. A dividend is not taxed like a gain, but it is used in
calculating a stock's total return.

Bonds in the portfolio manager can be treated like stocks; they have a purchase
price, current price, and gain (or loss). But instead of dividends, they pay interest.

The portfolio manager should calculate the total earnings (which is defined as gain +
interest + dividends) for a portfolio, and use this to calculate the total return (average
percentage earnings per year).
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Common Errors

Using a class name that is not a singular noun.

7 1] ” 111

— “Customers”, “Segments”, “Buy”

Naming a system class as a key abstraction of the
program.

— “String”, “Date”

Defining a new class where an existing (usually
primitive) object would suffice.

— “Cost”, “Time”

Thinking that something can’t be a key abstraction
because it is part of a larger abstraction.

— E.g., “Seat” can’t be a key abstraction, because it's part of the
plane.
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Common Errors

Confusing inheritance with aggregation.
— “Seat” inherits from “Plane”

Confusing an object with an aggregation of such objects.

— E.g., Responsibilities of Seat include knowing the available
number of window, aisle, and exit-row seats

Confusing ambiguity with synonyms.

— E.g., “Segment” and “leg” are ambiguous with regard to flights,
because they mean the same thing.

Treating collaboration as a transitive relationship.

— E.g., Class: Customer Responsibility: Buy ticket Collaborators:
Passenger, Flight, Segment, Airport
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Experiment

« Students run through a design of a
portfolio-manager system (6 classes).

» Worked Iin teams and submitted their
design to expertiza (peer review system)
* Then they received 3 designs
— 2 with defects, created by the instructor
— 1 by another team

« Students got to see the instructor’s
answers & revise
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Results

 Qver half the time, the students identified
the correct number of defects of each
type

 but most students missed both

responsibilities that had too many
collaborators (Error #8)

« Similar OOD questions were included In
the exam

— The students in Fall '15, 82.5% (no PA),
Spring ‘16 scores 82.4% (with PA)
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Conclusion

* A single exercise Iin a one class period
IS not enough

— We've seen some learning gains in ethics
(writing assignments)

» Students seemed more engaged in the
exercise
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expertiza
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Include others' items
Name 1T Directory 11
My Courses
CSC 517, Spring 2016 csch17/s16

Assignment name

Final Project (and Design
Document)

Design exercise

0SS project/\Writing
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Program 1: Class portal

Manage content

Instructor 1T

efg

Directory

project

design
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Creation Date 1T
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Submitted work
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— M1601 team
(M1601) Alternate 97.22% 88% - 100%
View
Submitted work Author Feedback Teammate Review
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Vinay, Suryadevara : show author email authors  showteammate email authors . .
. o N view heatgrid
feedback (4) reviews (3)
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show submission . \ view heatgrid
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Home Manage . Survey Deployments Assignments Course Evaluation Profile  Contact Us
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Summary Report for assignment: Final Project (and Design Document)
Team: M1604 team

Review (Round: 10f3)  toqale questionlist __colorlegend __interaciion legend
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Sort by total review score
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Assignments

‘ Select an assignment from the list or set publishing rights for your work

I Tasks not yet started

[[] Revisions

Studants who have teamed with you

I3 csc 517, Spring 2016

» ¥u, Michael

# Jaseph, Sanksr

» Shaikh, Shais

» Babra, Isha

» Asher, Ponja Mahesh
Kulkarni, Pranav Shrikant

» Ki

Assignment Course Topic Current Stage Stage Deadline Publishing Rights
Wikipedia contribution CSC 517, Spring 2016 Amber Smaltalk Finished 2017-05-15 22:57:47 0400 denied
Calibration_CSC/ECES17_S16 CSC 517, Spring 2016 - Finished 2017-05-15 22:57:47 -0400 denied
Program 1: Class portal CSC517. Spring 2016 - Finished 2017-05-15 22:57:47 -0400 denied
055 projectWiting assignment 2 CSC 517, Spring 2016 Implement common parts of the CSSOM API  Finished 2017-05-15 22:57:47 0400 denied
Design exercise CSC 517, Spring 2016 - Finished 2017-05-15 22:57:47 0400 denied
Final Project (and Design Document) ~ CSC 517, Spring 2016 Implement common parts of the CSSOM APl Finished 2017-05-15 22:57:47 0400 denied
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Directions for the reviewer
Ratings

= Listthe unfamiliar terms used in this wiki. Are those unfamiliar terms well defined or linked to proper references?
¥
1-neither defined nor linked
2
< P
4
S-well defined or links are added

E. Explain why you give this score.

= ¥

A

= Rate the English usage. Give a list of spelling, grammar, punctuation mistakes or language usage mistakes you can find in this wiki (e.g. ruby on rails -> Ruby on Rails).

¥

A

= Listany related terms or concepts for which the writer failled to give adequate citations and links. Rate the helpfulness of the citations.

3

i

= Rate how logical and clear the arganization is. Point out any places whare you think that the organization of this article needs to be improved.

s

i

= Randomly pick some sentences or paragraphs and search for it with a search engine. List any sources that may infringe copyrights.
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