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Introduction

In traditional “project-based” courses (senior level design and capstone courses), the final

products are typically paper-based reports and plans (CAD drawings) which include information

related to the design and construction aspects of the project.  On occasion, the final projects are

submitted in some form of electronic format (CD, zip, etc.) [2,5].  Currently, many engineering and

construction firms post project information on company or project specific web sites.  In order to

provide students with the “real world” experience of posting information electronically, the logical

decision would be to require students to mimic the industry practices.  The contents of this paper,

1.) documents the traditional and revised course delivery system for CME 430 - Land

Development,  2.) provides an overview of the mechanisms for evaluation and assessment, 3.)

explains some of the tools and techniques that have been developed at NDSU to assist students

with web page development, 4.) provides student outcome data for a 3-year period, 5.) offers an

analysis of the data, and 6.) formulates some recommendations and conclusions.

Course Overview

CME 430 - Land Development is a 16-week, fall semester, 3-credit, senior-level engineering and

management course consisting of 40 - 50 students.  Students are placed in permanent groups of

4 or 5 students and are required to develop engineering site plans and associated project

documents for an existing undeveloped local parcel of land.   Students develop a market research

report, conduct a site visit, construct site layout plans, develop cost estimates, and a financing

plan which are submitted as paper-based reports throughout the semester.  The final deliverable

is a paper-based project report including all plans and drawings.  The Blackboard course

management system is used extensively in the course to post project information and

communicate with student groups.  Approximately one-half the class time is dedicated to modified

lecture-based presentations (incorporating aspects of problem-based learning) with the other half

used for site visits, guest speakers, and in-class worksessions.  There are no exams or quizzes.

Grades are based solely on the interim reports (assignments) and the final project report.



Course Grading and Assessment

During the 2001 and 2002 fall semesters, student evaluation and grading were done solely by the

instructor.  Peer evaluation of group work was conducted using a paper-based form which

evaluated the contribution of other team members.  Assessment included the standard NDSU

Student Rating of Instruction (SROI) form, as well as, an additional paper-based form, created by

the instructor which requested student feedback concerning the course delivery, perceived student

learning, and evaluation methods [3].  During the 2003 Fall Semester, a different philosophy for

student submissions was implemented. All student submissions (interim and final reports) would

be conducted electronically through the use of student developed web pages.  Company and

personnel information (names, titles, qualifications, contact information, etc.) was also required

on each group web site, similar to what most businesses have in place.  Grading of the interim

reports and the final project was also conducted electronically and was performed by the course

instructor.  Completed grading sheets were sent electronically to group members (electronic

forms).  In addition, much of the communication between the instructor and the student groups

was also in electronic format (email).  Additional feedback in the form of written comments sent

electronically to each group (via email) was conducted by industry project participants, i.e., the

Industry Advisory Team (IAT).  The IAT consisted of local land developers, each of whom have

specialized areas of expertise, and the Senior Planner for the City of Fargo, as shown in Table

1.  The primary functions of the IAT were to serve as guest lecturers and as project reviewers

based on their area or expertise.

Table1.  Industry Advisory Team (IAT)

Name Affiliation Areas of Expertise

Ace Brandt Brandt Holdings design and marketing

Richard Burns Richard Burns & Associates infrastructure and project management

Don Kounovski Kounovski Properties cost estimating and scheduling

Cindy Gray City of Fargo planning and regulations

The overall objective was to simulate current industry practices concerning electronic

documentation and information exchange.  However, the initial “problem” presented to the student

groups was the creation of a group web page.  The students were provided with some support

mechanisms, as described in the next section.  During the summer of 2003, the instructor worked

with the Information Technology Services (ITS) at NDSU to develop some of the tools that are

needed to create student web pages.



Support Mechanisms for Web Page Development

At NDSU, ITS has developed the “Sponge” web site that assists faculty and students with using

the tools of technology (http://www.ndsu.nodak.edu/sponge/).  Sponge is a site that includes

step-by-step information on how to complete technology tasks and projects.  It offers instructions

on common software and hardware that is available to students, faculty, and staff at the

Technology Learning Center (TLC) and the Industrial Agricultural Communication Center (IACC)

Service Center.  The Sponge site includes “how-to” instructions on a variety of topics, including:

1.) publications (creating a newsletter, brochure, booklet, etc.), using iMovie (create, import, and

export movies), creating a CD, PowerPoint (basic and advance features), and web design (using

Dreamweaver).  The author was involved with the creation of web page templates that could be

used by student groups to simplify the process of web page development.  In addition the

Department of Construction Management and Engineering (CME) at NDSU purchased several

copies of Dreamweaver that were installed in the CME student computer cluster (20 workstations).

Student Deliverables

The overall project consisted of five (5) parcels of undeveloped land of approximately 160 acres

each.  Student groups were allowed to select the “best” site based on their market research and

their “vision” of what they wanted to with regard to a residential and/or commercial land

development project.  The interim reports for the project consisted of six (6) assignments and a

final project, as listed in Table 2.

Table 2.  Student Deliverables

Assignment No. 1 Market Research Report

Assignment No. 2 Site Visit and Analysis

Assignment No. 3 Conceptual Plan

Assignment No. 4 Conceptual Design for the Sanitary Sewer and the Water System

Assignment No. 5 Storm Water Management System

Assignment No. 6 Cost Estimate and Financial Analysis

Final Project Final Project

Student Outcome Data

Table 3 presents the deliverables (assignments) and group grades for each deliverable from 2001

to 2003.  The point value for certain assignments changed for certain years, but each value was

normalized in terms of a percentage (%) to allow for comparisons.



Table 3.  Assignment and Group Grades (2001 - 2003)

2001 2002 2003

Assignment

Point

Value

Avg.

Group

Grade

% Point

Value

Avg.

Group

Grade

% Point

Value

Avg.

Group

Grade

%

1. Market Research Report 25 21.2 84.8 25 20.5 82 25 21.3 85.2

2. Site Visit and Analysis 15 10.6 70.7 10 7.6 76 25 21.9 87.6

3. Conceptual Plan 20 15 75 25 21 84 30 29.6 98.7

4. Water & Sewer Design 15 13.2 88 20 18.5 92.5 25 23 92

5. Storm Water Design 15 13.5 90 20 17.7 88.5 20 17.8 89

6. Cost & Financing 15 9.83 65.5 25 20.5 82 25 21.8 87.2

Final Project 100 93 93 100 93.4 93.4 100 94.3 94.3

Figure 1 illustrates a graphical comparison of the average group grades (as a %) for each of the

six (6) assignments from 2001 through 2003.  Figure 2 shows the average final project group

grade and the average individual course grade from 2001 through 2003.



In anticipation of a change in course delivery, the instructor began collecting data (in 2002) related

to the time allocated for grading each assignment and the final project.  Table 4 shows the total

time the instructor spent on grading.  The average time per group was calculated by simply

dividing the total time by the number of groups.  No data is available for 2001.  Table 5, on the

following page, presents the time differential (in minutes) for the average grading time per group.

  Table 4.   “Grading Times” per Assignment

2001 2002   (10 groups) 2003 (9 groups)

Assignment Total Time

(hrs)

Avg Time per

Group (min)

Total Time

(hrs)

Avg Time per

Group (min)

1. Market Research N/A 6 36 8 53.3

2. Site Visit &

Analysis

N/A 3 18 6 40

3. Conceptual Plan  N/A 6 36 3 20

4. Water & Sewer  N/A 7 42 5 33.3

5. Storm Water  N/A 4 24 3 20

6. Cost & Financing  N/A 4 24 3 20

Final Project N/A 8 48 4 26.7

Table 5.  Average  “Grading Time” per Group

Assignment 2002 2003 Difference

1. Market Research 36 53.3 17.3

2. Site Visit & Analysis 18 40 22

3. Conceptual Plan 36 20 -16

4. Water & Sewer 42 33.3 -8.7

5. Storm Water 24 20 -4

6. Cost & Financing 24 20 -4

Final Project 48 26.7 -21.3

Data Summary

From the previous tables and figures, there was not a substantial change in the grades for

Assignments 1, 4, and 5 ( Market Research, Water & Sewer and Storm Water) from 2001 through 2003.

There was a significant increase in the grades for Assignments 2, 3, and 6 (Site Visit & Analysis,

Conceptual Plan, and Cost & Financing).  There was a slight increase in the average final project



grade over the three-year period.  The average course grade increased significantly from 2002

to 2003.  The average grading time from 2002 to 2003 increased (by approximately 20 minutes)

for Assignments 1 and 2, but decreased for Assignments 3 through 6 and for the Final Project.

Conclusions

The instructor has concluded that it takes longer to grade electronic web page submissions than

a traditional paper-based submission, as shown in Table 5 for Assignment 1 and 2.  There are

several reasons, 1.) it just takes longer to access, view  (scroll), and read from the screen than it

does on paper, 2.) all comments are typed and sent via email to the student groups (instead of

hand written or “red-lined” on paper), and 3.) evaluation “on-line” is new territory for most

instructors so there is a learning curve that accompanies this endeavor.  So, why the decrease

in grading times for all other assignments?  After submitting Assignment 2, the URL’s for each

group were posted on the Blackboard course site.  Prior to this time no groups had access to other

group sites.  At this point in time, the competitive spirit of the groups emerged.  For Assignment

3 (Conceptual Plan) each group tried to outdo each other.  They also relied more on the IAT for

comments and feedback prior to the submission deadline.  As a result, the quality of Assignment

3 was much higher than in previous years.  All of these factors contributed to “easy” grading for

the instructor.  Higher quality work is much easier to grade than lower quality work.  This was also

true for Assignment 6 (Cost & Financing).  For Assignments 4 and 5 (Water & Sewer and Storm

Water) there was not a significant increase in the average grade, however, the presentation of the

material (format and organization) was much better than  in previous years, which made the

grading much less time consuming.  Based on the feedback from students on the course

assessment form, many individuals wrote statements, such as, “...someone is actually going to

see our work,” or “...we have to do a good job because we sent our web address to some potential

employers.”  Many others stated that everyone in the group actually read and reviewed all of the

material on the web site before the due date so that changes could be made.  They also made

the comment that they rarely did this for paper-based submissions.  From the viewpoint of the

instructor, it is much easier and to grade paper-based project, however, this may be due to a lack

of experience by the instructor in “on-screen” grading.  But there is no question that the quality (in

general) for all of the assignments and the final project did increase.

Recommendations

Before embarking on a full-scale student web page delivery system,  it is recommended that the

proper support mechanisms and infrastructure be in place (computer software, infrastructure,

server/storage space, and web instructional support).  The course instructor spent six months



preparing for this change in course delivery, including running a “test case” in another course

where student groups had to develop a simple web page for submitting a single assignment.  An

incremental approach is recommended.  This type of delivery system seems to work best when

the instructional content of the course is focused on active or problem-based learning. [1,4,6].  The

PBL approach has been used in the Land Development course for four years and students view

web site creation as just additional research and another problem to be solved, similar to what

they do for all the assignments.  For reliable comparisons and for assessment purposes, it is

recommended that data be collected for pre and post course changes.  In addition, assessment

data must be collected and analyzed.  For this course, student response is collected not only for

the course, in general, but for many of the course specifics.  For example, each group writes a one

page assessment of the NDSU Sponge site (with recommended changes).  This information was

shared with ITS personnel.

Summary

Changing the way students submit course deliverables, from paper-based to electronic, may

increase the quality of the deliverables, but may also increase the time faculty devoted to grading

the deliverables.  There is also an increased commitment of faculty time to become somewhat

familiar with web page development, as well as, an increase in class time devoted to web page

instruction.  Based on senior-level student comments, this is the preferred method of submitting

assignments when working with groups, and it is what the industry uses today to communicate

project information.
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