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Computer Science (CS) is a diverse and rapidly developing discipline.

To improve the quality and efficiency of teaching and learning for the subject matter.

To measure the success of this work.

Introduction & Overview

Computer Science Education (CSE) is the subject specific to educational research for CS.

The main motivation of CSE:

This presentation will consist of two parts.

First, we will examine some software tools and techniques developed in my CSE practices.

Second, I will discuss my research interests in CSE and my potential and ongoing projects.
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CSE Technologies in Practice

Grading Tools for Programming Assignments

Learning to program is one of the most important goals in CS.

Grading programming assignments and delivering feedback can be difficult:

tedious

subjective

error-prone

To address this, I have designed several software tools, which have been used with success 
in several programming courses, including CSCI 2912 at HPU.

Java

XML

HTML/CSS

Technologies:
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Grading Tools for Programming Assignments 

The Deliverables

First, deliver the scores, before and after curving.

Second, report errors and warnings.
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Grading Tools for Programming Assignments 

The Deliverables

Third, report the performance on each requirement and how to correct the mistakes.
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Grading Tools for Programming Assignments 

The Deliverables

Fourth, report other observations.

Finally, demonstrate program I/O for various cases.
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Grading Tools for Programming Assignments 

The Grading Process

Start by defining each requirement – e.g., Assignment3.xml

<assignment>

<requirement id="REQ-A3.3.1"><![CDATA[
<p>The application loops over every line of the input file.</p>
]]></requirement>

<requirement id="REQ-A3.3.2"><![CDATA[
<p>For every iteration, the application parses the line as a
<code>Double</code>.</p>
]]></requirement>

<requirement id="REQ-A3.3.3"><![CDATA[
<p>If a line from the file is empty, the application terminates after
writing to Standard Error, “Empty line encountered.”.</p>
]]></requirement>

:

</assignment>

http://www.jade-cheng.com/hpu/research-presentation/Assignment.xml
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Grading Tools for Programming Assignments 

The Grading Process

Record each student's performance in XML format – e.g., DoeJohn3.xml

http://www.jade-cheng.com/hpu/research-presentation/student-code-review.xml

<review first="First Name" last="Last Name">

<requirement id="REQ-SP4" result="pass"><![CDATA[
]]></requirement>

<requirement id="REQ-SP4" result="pass"><![CDATA[
]]></requirement>

<requirement id="REQ-SP5" result="pass"><![CDATA[
]]></requirement>

<requirement id="REQ-GG1" result="fail"><![CDATA[
The implementation does not include JavaDoc for method definitions.
]]></requirement>

<requirement id="REQ-A3.1.1" result="pass"><![CDATA[
]]></requirement>

:

</review>
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Grading Tools for Programming Assignments 

Curve Calculations

After recording all student performance, a summary text file is generated.

STUDENT                   PASS      FAIL     TOTAL   PERCENT
-------------------- --------- --------- --------- ---------
Adam Amick                  22         2        24       92%
Joshua Cayco                24         0        24      100%
Carlos Chavarria            22         2        24       92%
Kevin Drake                 20         4        24       83%

:

Jose Reque                   8        16        24       33%
Kayla Schlaich              17         7        24       71%
Lauren Smoot                20         4        24       83%
Kyle Tobara                 12        12        24       50%
-------------------- --------- --------- --------- ---------
AVERAGES                    17         7        24       72%

Warning: Curve is not optimal.

CURVE:   0% to 100%            CURVE:   36% to 100%
QUALITY: 85.00                 QUALITY: 93.25
-------------------            --------------------
A    7                         A    8
B    5                         B    5
C    1                         C    6
D    5                         D    2
F    6                         F    3

http://www.jade-cheng.com/hpu/research-presentation/Summary.txt
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Grading Tools for Programming Assignments 

Curve Calculations

With the curving recommendation, an optimal curving schema is selected.

STUDENT                   PASS      FAIL     TOTAL   PERCENT     CURVE
-------------------- --------- --------- --------- --------- ---------
Adam Amick                  22         2        24       92%       94%
Joshua Cayco                24         0        24      100%      100%
Carlos Chavarria            22         2        24       92%       94%
Kevin Drake                 20         4        24       83%       88%

:

Jose Reque                   8        16        24       33%       51%
Kayla Schlaich              17         7        24       71%       79%
Lauren Smoot                20         4        24       83%       88%
Kyle Tobara                 12        12        24       50%       63%
-------------------- --------- --------- --------- --------- ---------
AVERAGES                    17         7        24       72%       80%

CURVE:   36% to 100%
QUALITY: 93.25
--------------------
A    8
B    5
C    6
D    2
F    3

http://www.jade-cheng.com/hpu/research-presentation/student-code-review.html

http://www.jade-cheng.com/hpu/research-presentation/Summary.txt
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CSE Technologies in Practice

Performance Visualization

Measuring and presenting the success of teaching and learning is a significant aspect in 
CSE.

Without a systematic and informative evaluation system, students and instructors lose 
track of their statuses gradually.

To address this, I have created a set of tools to evaluate and present performance.

These presentations have not only served their intended purpose, they have also generated 
a more friendly classroom atmosphere.

PHP

SVG

Google Charting API

HTML/CSS

Java

Technologies:
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Performance Visualization

Student Performance Statistics for Programming Assignments

http://www.jade-cheng.com/hpu/2012-spring/csci-2912/assignments/
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Performance Visualization

Student Performance Statistics for Exams

http://www.jade-cheng.com/hpu/2012-spring/csci-2912/exams/
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Performance Visualization

Student Performance Statistics for Quizzes

http://www.jade-cheng.com/hpu/2012-spring/csci-2912/quizzes/
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Performance Visualization

Semester Performance Estimation
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Performance Visualization

Student grades made available online with ID codes.

http://www2.hawaii.edu/~yucheng/ta/ics-312-fall-2009/#grades
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Performance Visualization

Student grades made available online with ID codes.

http://www2.hawaii.edu/~yucheng/ta/ics-312-fall-2009/?student=328#grades
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CSE Research Interests

OOP Introductory Programming Environment

Programming with Robots

I will discuss an introductory programming environment developed by Stanford.

I will commenting on some of its shortcomings.

I will then propose a new system inspired by the work at Stanford to assist in teaching 
object oriented programming.

Finally, I will introduce a robotic development environment.

I will discuss its potential use for both entry-level and advanced programming courses.
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OOP Introductory Programming Environment

Introduction

Karel the Robot developed in Stanford

Karel is used in introductory computer science courses all across the country.

Let's look at an example from Eclipse.

How Karel is Used
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OOP Introductory Programming Environment

Shortcomings

Overwhelming complexity for a newcomers.

Inefficient environment for small-scale problems.

Difficult for students to relate the problems being solved

Improve metaphor to help students quickly understand goals and obstacles.

Design online environment to avoid platform-specific installations.

Design Domain Specific Language to eliminate language distractions.

Provide immediate feedback in every possible way.

Implement ability to step forward and backward through the execution.

Do not try to be everything to everyone; solve a smaller problem.

Improvements
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OOP Introductory Programming Environment

Design of a OOP Introductory Programming Environment
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Programming with Robots

Introduction

Lego Mindstorms is a line of programmable robotics and construction toys.

Lego Mindstorms contains many components including cables, sensors, and the NXT.

Lego NXT with Sensors and Motors
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Programming with Robots

Lego NXT

The NXT is the main component of Lego Mindstorms.

The NXT controls as many as four sensors and three motors via RJ12 cables.

The NXT has a 100×64-pixel monochrome LCD display and four buttons.

The NXT’s stock firmware provides a user interface of hierarchical menus.

The NXT has a speaker and can play sound files at sampling rates up to 8 kHz.

Lego NXT specs
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Programming with Robots

National Instruments

NXT-G is a programming package distributed with Lego Mindstorms.

LabVIEW for Lego NXT is a version of LabVIEW designed for work with NXT.

They both features an interactive drag-and-drop environment.

NXT-G Example Program
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Programming with Robots

Java Programming Environment for NXT

leJOS is a high-level, open-source language based on Java. 

leJOS applications execute on the NXT using a custom firmware.

leJOS’s firmware provides a subset of the typical JRE.

Embedded Programming Environment

The Eclipse IDE can be used as the programming environment.

An external compiling tool is used to compile the code into a leJOS application.

An external transferring tool is used to upload the program to the NXT brick.
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Programming with Robots

leJOS Hello World Program

leJOS at work from Eclipse
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Programming with Robots

Runtime Diagnostics

The NXT LCD is inadequate for diagnosing and debugging high-speed operations.

leJOS provides a remote console module.

The remote console requires a connection, either USB or Bluetooth.

leJOS Remote Console
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Programming with Robots

Sample Programming Project with NXT

Goal: 

Algorithm: 

Implementation: 

Drive away from obstacles. In other words, look for center of a room.

Continuously read from sensors, evaluate data, and decide new directions.

Repeat this procedure until center is found within margin.

Simple state machine with command-response PC-robot protocol.

See the robot in action from the URL below.

http://www.jade-cheng.com/hpu/research-presentation/nxt-sample-project.html
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