Student Learning Outcome 1

Create Written Communications
Appropriate to the Construction Discipline



Introduction

CMGT 39000 - Construction Experience 111 is a one-credit required class that is often taken during
the summer between the junior and senior years, however, students may take the class in either the
fall or spring semesters. The internship is a supervised pre-professional learning experience that
allows students to apply their skills and knowledge in a professional setting.

Most CM students intern with construction firms located in Indiana, however, some have internships
in adjoining states, and a few on the east or west coast. CMGT 39000 requires a minimum of 400
work-hours for the internship.

CMGT 39000 is an online course that is administered through the Office of Career Services and
Professional Development housing in the School of Engineering and Technology. The CM program
director grades the written Work Reports. The program director visits as many interns in their place
of employment each semester, as time and schedule allow.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 1, there is a report assignment that is used as Direct Measures.
1. Work Report
Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 1 Report Content
Subsequent sections of this SLO Report document the following.
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Course Syllabus (which contains the Work Report assignment)
e Direct Assessment
Work Report (rubric in Canvas)
Graded Student Work Report (using the rubric in Canvas)
e Assessment Report for SLO 1

Indirect Measure
The Indirect Measure for SLO 1 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are presented in the course assessment report (found at
the end of this SLO report).
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Course Description:

An Internship is a 1-credit hour supervised pre-professional learning experience that allows students to apply
their skills and knowledge in a professional setting. These experiences are designed to enhance the student's
preparedness for an intended career with a business, industry, or government agency. CEMT 39000 requires a
minimum of 400 work-hours. Prerequisites: TCM 22000 and TCEM 34000.

Instructor: Jennifer Williams Dan Koo Amy Wilson

Email: jlw25@jiupui.edu dankoo@iupui.edu amynwils@iupui.edu
Office: ET101D ET 201G ET 101E

Office Phone: (317) 274-0805 (317) 278-4970 317-274-4347

Office Hours: By Appointment By Appointment By Appointment

Website: www.etcareers.iupui.edu

Instructional Methods:

This is a 100% on-line course. All assignments and course materials are posted in Canvas. The primary
instructional method involves a “hands-on” learning experience facilitated by your supervisor (mentor) at your
place of employment.

ACCE Student Learning Qutcome:

1. Create Written Communications Appropriate to the Construction Discipline. (assessed and evaluated)

Course Learning Outcomes:

o Increase Understanding of Classroom Theory through Hands-On Application.

e Gain Exposure to Potential Career Opportunities.

e Sharpen Interpersonal Skills.

o Improve Marketability by Adding Experience in the Field of Study.

o Create a “Work Report” that documents your work experience and provides insight into your personal
learning.

Course Learning Qutcomes in Relation to Student Learning Qutcomes:

1. Create Written Communications Appropriate to the Construction Discipline.
Create a “Work Report” that documents your work experience and provides insight into your personal
learning. . (assessed and evaluated)

Methods of Assessment (Assignments):


http://www.etcareers.iupui.edu/

e  Survey
This information is very important to our office and is used to track internship wages, trends in hiring, and
in determining whether a site visit is appropriate.

e Snapshot
This form collects anecdotal information about your internship or co-op experience at the midpoint of the
semester

e LinkedIn Assignment
This assignment is used to ensure you are making the most of your LinkedIn profile. You will be expected
to create or update your profile using specific tips.

e Site Visit (when requested by instructor)
After you have completed 50% of your internship or co-op work session you may be asked by the
instructor to identify potential dates and times for an on-site visit by the Office of Career Services and
Professional Development. Please submit date(s) and time(s) to the office via the assignment tab in Canvas
so0 a visit can be arranged. During the visit we will want to see your work site location, a brief
demonstration of your work (your time to shine and be proud of what you have completed so far), and to
meet with both the student and supervisor individually.

e Employer Evaluation
Your supervisor’s evaluation of your performance provides important information for your career
development and for the continued enhancement of the internship program. The school’s Cooperative
Education/Internship Program - Employer Assessment form must be used.

e Student Evaluation
Self-reflection is an essential component of ensuring an internship is a good learning experience. To foster
this process and provide us with valuable feedback, you are required to complete a brief online evaluation
of your internship/co-op experience.

e  Work Report

Your work report is an important document, as it will be the primary means of evaluating your work
experience. The report is a technical paper and should not be viewed as a simple narrative of your
experience. It should be 6-8 pages in length and free of grammatical, punctuation, and spelling errors. The
following information will assist you in the completion of your report.

Please use the format on the following page for the development of your report.

Grade Performance Criteria:

Component Points
Survey 50
Snapshot 50
LinkedIn Assignment 50
Site Visit (when requested by instructor) 0
Employer Evaluation 50
Student Evaluation 50
Work Report 50
Total 300




Grading:
e The work report is the culmination of your work experience. The survey and work report, in conjunction
with the feedback we receive from your employer, will ultimately determine your grade.

e The work report MUST be turned in via Canvas at the date specified therein. This report will ultimately be
graded by the Office of Career Services and Professional Development and the CEMT department. If the
report is deemed to be less than satisfactory it will be returned to the student for revision. This will occur
until the preceding requirements have been fulfilled.

e A grade of Incomplete will only be given in cases where unusual circumstances prevent the student from
completing the assignments within the time limits specified in this course. Therefore, it is extremely

important that all assignments are completed in a timely fashion.

Grade Distribution:

Percentage Grade
97%-100% A+
93%-96.9% A
90%-92.9% A-
87%-89.9% B+
83%-86.9% B
80%-82.9% B-
77%-79.9% C+
73%-76.9% C
70%-72.9% C-
67%-69.9% D+
63%-66.9% D
60%-62.9% D-
0%-59.9% F

Topical Outline:
Since this a personalized learning experience, the course topics are not standardized. Topics (work activities)

for your internship learning experience must be provided in writing on the “Employer Agreement” which is
signed by your supervisor.

Work Report Specific Requirements:
Typewritten
Double-spaced
1”” Margins
12 Point Font - Times New Roman
Written report should be 6-8 pages in length
Due date will be posted to the assignments tab of Canvas.
All reports should be turned in via Canvas by 11:59pm on the due date.

The written reports must include the following components
Title Page: Your name
Major
Appropriate internship or co-op course number / Class number
Name and address of employing company
Start and end dates of your work experiences
The date the report will be submitted

Introduction: (approximately 1 page in length)
The introduction should give a brief overview of your work assignment. Include company name, supervisor’s
name, your job title, a brief overview of duties performed, and start and end dates of your work experience.



Discussion (2-3 pages in length):
Description of the employing company. Include information on major products produced or services rendered,
company size, company ownership, organizational structure, etc. Description of the department(s) in which you
worked including the titles of those working in your department and its function within the organization.
Description of your job assignment. Describe what you did in detail, activities undertaken, and the relationship
of these activities to the overall organization (reference any key contributions that you made). List and describe
equipment used and projects assigned.

International Reflection (2 pages in length):
Required for all internships outside of the United States. Provide a detailed description of your cultural
experience abroad. Be sure to:
e Include housing information — how you secured housing, the cost, roommate/private, transportation
methods, etc.
e Include information about any medical or health-related needs while abroad.
e Describe the cultural elements of your trip and any excursions you experienced, including independent
travel. Be sure to include photographs.
e Reflect on the similarities and differences of customs and societal norms.

Documentation:
Tables, charts, graphs, drawings, computer programs, photographs, etc. that help document work assignments.
This information must be labeled and referenced in the discussion section of the work report. If you worked in
a location that dealt with classified information, you can submit documentation in the form of photographs of
you at your work station or office, graphs, descriptions or photographs that are used on the company website, or
an Excel list of project names with the length of time spent on each and how that project relates to your degree
or could be used as a bullet point on your resume.

Evaluation (3-4 pages in length):
A detailed description of what you learned during the work period. A list of evaluation questions are provided
below (to be answered in paragraph format)
o  What effect has your work experience had in your understanding of your course work?
What specific courses and theory did you apply during your work session? Explain.
Was the internship or co-op work session challenging? Why?
How well did your education prepare you for the experience? What changes if any should be made?
How appropriately did your supervisor/ company evaluate your progress?
What was your favorite part of the work experience?
How might your employing company improve its Co-op / Internship Program?
What conclusions have you drawn based on your work experience that may help you in the future?

Code of Conduct:

e Students must not falsify or invent any information or data when applying or interviewing for
internship or co-op opportunities.

e  Students will conduct themselves in a professional (career oriented) manner at all times.

e  Students will be punctual in reporting for the professional experience (on or off-campus) and will
adequately notify the site and instructor about any absence.

e  Students will use appropriate written and oral communication in all interactions with managers,
supervisors, employees, the public and clients while at the on or off-campus sites.

e Students will participate in any orientation or testing required by the professional site.

e Students will not engage in any unethical (doing what is wrong) or illegal practices while at the
professional site (on or off-campus).

e The student accepts responsibility and accountability for their decisions and actions taken when at the
professional site (on or off-campus).

e Students shall maintain their role of "student in training" at all times during the term of the off-campus
professional experience or on-campus class. As "student in training", they shall always take direction
from instructors, professionals and managers both on and off-campus.




Work Report Assignment — 200 points

(Excerpted from Canvas Page — Fall 2020)

Purdue School of Engineering and Technology, IUPUI - Internship and Cooperative
Education Program - Instructions for Work Report

Your work report is an important document, as it will be used in the evaluation of your
work experience. A final grade of Satisfactory (S) or Fail (F) will be given based on the
quality of your report and your work performance.

Please use the following format in the development of your report.

Typewritten

Double-spaced

1” Margins

12 Point Font - Times New Roman

Written Report should be 6-8 pages in length (Excluding the Title Page and
Documentation)

Due Date will be Posted to the Assignments Tab of Canvas.

All Reports should be turned in via Canvas by 11:59pm on the Due Date.
A completed Cooperative Education/Internship Program - Employer
Assessment form is required.

A completed Student Assessment form is required to be filled out through
qualtrics.

Reports must include the following components:

I. Title Page:
i. Your name

ii. Major

iii. Appropriate internship or co-op course number
iv. Class number

v. Name and address of employing company

vi. Start and end dates of your work experiences
vii. The date the report will be submitted

Il. Introduction: (approximately 1 page in length) The introduction should give a brief
overview of your work assignment. Include company name, supervisor's name, your job
title, a brief overview of duties performed, and start and end dates of your work
experience.

Ill. Discussion (2-3 pages in length): Description of the employing company. Include
information on major products produced or services rendered, company size, company



ownership, organizational structure, etc. Description of the department(s) in which you
worked including the titles of those working in your department and its function within
the organization. Description of your job assignment. Describe what you did in detail,
activities undertaken, and the relationship of these activities to the overall organization
(reference any key contributions that you might have made). List and describe
equipment used and projects assigned.

IV. International Reflection (2 pages in length): Required for all internships outside of the
United States. Provide a detailed description of your cultural experience abroad. Be sure
to:

¢ Include housing information - how you secured housing, the cost, roommate/private,
transportation methods, etc.

¢ Include information about any medical or health-related needs while abroad.

e Describe the cultural elements of your trip and any excursions you experienced,
including independent travel. Be sure to include photographs.

e Reflect on the similarities and differences of customs and societal norms.

V. Documentation: Tables, charts, graphs, drawings, computer programs, photographs,
etc. that help document work assignments. This information must be labeled and
referenced in the discussion section of the work report. If you worked in a location that
dealt with classified information, you can submit documentation in the form of
photographs of you at your work station or office, graphs, descriptions or photographs
that are used on the company website, or an excel list of project names with the length
of time you spent on each and how that project will relate to your degree or could be
used as a bullet point on your resume.

VI. Evaluation (3-4 pages in length): A detailed description of what you learned during
the work period. A list of evaluation questions are provided below (to be answered in
paragraph format)

e What effect has your work experience had in your understanding of your course work?
e What specific courses and theory did you apply during your work session? Explain?

e Was the internship or co-op work session challenging? Why?

e How well did your education prepare you for the experience? What changes if any
should be made?

e How appropriately did your supervisor/ company evaluate your progress?

e What was your favorite part of the work experience?

¢ How might your employing company improve its Co-op / Internship Program?

e What conclusions have you drawn based on your work experience that may help you
in the future?



Work Report Rubric

Criteria

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeTitle Page Complete?

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeDocumentation Included?

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
Outcomelntroduction Included?

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeDiscussion Included?

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeDid the student reflect and
identify lessons? (Unsatisfactory, Below
Average, Satisfactory, Above Average,
Superior)

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeSupervisor's Rating
(Unsatisfactory, Below Average,
Satisfactory, Above Average,
Outstanding, N/A)

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeWould Student Accept a FT
Position

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeWas the information clear and
orderly? (Unsatisfactory, Below Average,
Satisfactory, Above Average, Superior)

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeDid the student use an
appropriate writing style? (Unsatisfactory,
Below Average, Satisfactory, Above
Average, Superior)

Edit criterion description Delete criterion
row
This criterion is linked to a Learning
OutcomeOverall, | found this report to be:
(Unsatisfactory, Below Average,
Satisfactory, Above Average, Superior)

Ratings

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

This area will be used by the
assessor to leave comments related
to this criterion.

Pts

I pts
I pts
I pts
I pts

I pts

I pts

I pts

I pts

I pts

I pts



CMGT — School of Engineering & Technology
CMGT 39000 - 22732

TWG Construction — 1301 E Washington St
Indianapolis, IN 46202

December 2017 — Present

11/30/2020

Discussion:

TWG C pecializes in the multi-family industry. The two
projects I mentioned before, The Whit and The Assembly were both projects I worked on. The
Whit is in downtown Indianapolis and is a nine-story high rise building. This was a very
complex steel structure with plenty of amenities to worry about, dog park, pool, courtyards, gym
atea. One of the more complex arcas was the peol on the sixth floor of the building overlocking
the city. I was responsible in preparing the documentation and requirements for the pool
inspection. There are bonding requirements for the lighting in the pool that made this especially
complicated. There were safety concerns with material types and how conductive they may be.

There were also falling hazards, welding issues, and equipment safety concerns to be aware of,

Overall, this was an incredible experience that not many people have the opportunity to work on

during an internship. The Whit had a total cost of $60 million. After the Whit are started working

at The Assembly.

The Assembly is the old model t ford plant off Washington St. This building was
constructed nearly 115 years ago. This project was an entire building rehabilitation. TWG
Construction wanted to utilize this building for their new headquarters. They did this by
constructing the entire first floor as office space. The remaining three floors above were used as
apartment units. This was a huge undertaking considering the scale and age of the building. Most
of the concrete and railways that were originally in the building needed demolition. We managed
to keep and utilize much of the building’s original pieces as decoration. The Assembly has a

reconstructed Model T sitting in our entrance lobby

Introduction:

Twork/interned at TWG Construction which specializes in multi-family commercial
‘building projects. My supervisor has changed a few times depending on my role in this company.
As a project engineer for my current position, my supervisor is Tyler Peper. My duties

performed at this company have hit the major job roles that my coursework have covered.

1 started as a preconstruction intern where T took part in estimating, building bid-binders,
soliciting bids, and navigating through complex drawings. After working in this position fora
few months T transferred to an assistant superintendent role. This was where I gained a bulk of
my experience for two years. During this time, I worked on two major projects for our company

called The Whit and The Assembly. My assistant superintendent duties were helping

stand the plans, work, daily reports, and solving in ficld
problems. After two years on some of my company’s hardest projects I was hired on full time
and transferred to the office as a project engineer. A project engineer is the step below a project

‘manager in my company. They deal with the finances, scheduling meetings, contract writing, and

between the gineers. This is typically done with an RFI and must be
organized and recorded for documentation. Most of my duties are maintaining the organization

of the documentation along with helping the site team find solutions for problems in the ficld

T have gained an expericace in the three major paths that my program teaches. My
favorite position that I feel my education has prepared me the most for is a project engineer. This
can be a stressful but rewarding role as it prepares you to become a project manager. I started as
an intern December 2017 and have continued working here through my school. T have been hired

on and couldn’t be happier to be in my position

TWG Construction has separate divisions that make it ¢ construction

company. Unlike most other construction companies TWG is not a general contractor. There is a

pment, igement, and division. This means that the owner is
in house and can make changes rapidly to any project. This can make the construction portion
much more complicated. It is beneficial in some ways to have the owner, architect, and

censtruction in house with the increased fluidity of communication. Each department has their

own hicrarchy.

Construction has a typical hierarchy with the president of construction, vice president

semior project managers, project managers. project es

eers, and interns. Most of my experience
with this company was at the lower end of the hierarchy working directly with a project manager
or superintendent. These positions require you to be in many places at once, so it helps to have

an assistant or project engineer for a project. My duties for each project were 3 to what T

stated before

As an assistant superintendent one of the best aspects of the job was the equipment. I was
certified to drive heavy machinery. You could find me moving massive “lulls” or “skid steers™
It's not incredibly difficult to pick up how to operate this machinery but requires a ot of
responsibility. If you are not constantly aware of your surroundings you could seriously maim or
kill the people around. I spent a decent amount of time operating heavy equipment for my

company and was one of my favorite activities.



The Whit pool area on the sixth floor. The bonding was underneath all the pavers shown around

the pool.

The Assembly around 1920°s

The Assembly today after almost entirely replacing the front facade.

The Whit front fagade.

Exaluation:

‘What effect has your work i had in your of your course

work? My work experience has had a substantial effect on my school coursework. I decided to
join an internship experience as quickly as possible. Having the work experience/issues come up
on the job only enhanced my learning experience in the classroom. Tt gave me the opportunity to
ask knowledgeable educators about my work practices and how ta better improve my experience.
It also gave me a hands-on approach to everything I was reading about. In my opinion, no
student in this program should wait until the very end of their college career to join an internship
One such experience involved calculating cubic yards for backfill locations. Some of my less
experienced team members had to search online while I could quickly do the work and apply my

education.

What specific courses and theory did you apply during your work session? Explain?
Almost all my courses have affected my work experience. The toughest and most time-
consuming course helped me the most. This course was cost and bidding, which was a heavy
estimating class. The reason this was so beneficial had to do with understanding the plans. There

is 50 much information that goes into a drawing set its easy to skip over notes and symbols and

not understand the full scope. When estimating a project, it forces you to understand every aspect
of ajob. If you don’t you miss out on critical information to the total cost of the praject. While
trying to complete my estimates and working on site was never easy, it reinforced critical

Iearning that put me ahead of my peers

Was the internship or co-op work session challenging? Why? The interesting part
about being an intern was the evolution of it. In the very beginning being an intern was very

simplistic, cold calls, clerical work, and i i ion with no ibility. As time




went on and I learned more information I was given more challenging tasks. I only had
experience with one place, but T don’t regret it in the slightest. I was getting challenges faster
than some of my peers who hopped around. A company always sets their initial interns onto
simple work because they don’t know what you are capable of T was fortunate to grow with the

company and gain responsibilities.

How well did your education prepare you for the experience? What changes if any
should be made? My education and work experience were like the tango. If T was doing only
one or the other, the performance wouldn’t be great. Both experiences tied together to put me in
a constant state of learning. This gave me an appreciation for trying to accel in my education
knowing that it made a difference in my work. Most students have trouble seeing the grand
picture and look at the education as simple diploma. Having to rely on your education to do your
work properly you gain an appreciation for it. If I were only working, I know it would be harder
o see what position I could be in. [ts easy to fall into the easiest path when you have no idea
what you are capable of. T would not make any changes to the program and feel that it has

prepared me for my career.

How appropriately did your supervisor/ company evaluate your progress?
Unfortunately, T was not able to see my performance review from this class. T have received
official reviews required by my work. They have a template the defines the major points of how
well you are doing. Jis very constructive and allows for growth in your role without putting you
down. I feel that my supervisor or company would evaluate honestly since they are required to

do so on a regular basis. Whatever the results are [ accept them.

What was your favorite part of the work experience? My favorite part of my work

experience was gefting to g0 on a bourbon tour. When [ was initially interning at this company

my team decided to go to Louisville, KY. This was meant to be a team building time, this
‘happened with visiting several distilleries. We rented out a party bus and went with our
architects, preconstruction team, and some of our management team T was able to try bourbon
out of a “whiskey thief” from an unopened cask. This was obviously not work related but

showed the community/fun culture of my job. They keep a mentality of work hard and play hard.

How might your employing company improve its Co-

/ Internship Program? [
really enjoyed my co-op/internship experience. Iis hard to nitpick something that you enjoyed. T

do think if they had something to improve it would be the responsibilities. T know it takes time to

ing. However, I think my supervisors at the time

should have challenged me more initially with a task to show that I can prove myself.

Eventually, [ was given these but giving this ity to someone joining
would be advised. You ncver kaow if somconc’s background allows for them to grow into a

position faster than others.

What conclusions have you drawn based on your work experience that may help
you in the future? I found that always testing yourself and asking for more can help immensely

Even if you are unprepared for a certain task you can fail and learn from it. If you wait for others

1o slowly give responsibility, you never test yourself. Ultimately, if you wait around for difficult
tasks they will come. You can move so much farther faster if you constantly test yourself. This
came with working as many hours as I could with an internship and going to school to reinforce
this. I was able to get a full-time position and couldn’t be happier to be where I am. One
additional thing a senior told me when T was a freshman was to use google. If you don’t know it,

do as much research as possible to put yourself ahcad of everyone else. That advice has served

me very well



Assessment

Grade out of 200

197

View Rubric

Work Report Rubric

Criteria Ratings
Title Page
Complete? Comments
Complete
view longer
description
Documentation
Included? Comments
Complete, add figure numbers, titles. good captions.
view longer
description
Introduction
Included? Comments
Complete
view longer
description
Discussion
Included? Comments
Complete
view longer
description
Did the student
reflect and identify
lessons?
(Unsatisfactory,
Comments

BCIPW Average, Above Average
Satisfactory, Above

Average, Superior)

view longer
description

10/ 10 pts

28/ 30 pts

20/ 20 pts

20/ 20 pts

20/ 20 pts



Supervisor's Rating
(Unsatisfactory, Below
Average, Satisfactory,
Above Average,
Cutstanding. N/A)

Comments
Above Average

view longer
description

Would Student Accept
a FT Position

view longer
description

Was the information
clear and orderly?
(Unsatisfactory, Below
Average, Satisfactory,
Above Average,
Superior)

view longer
description

Did the student use an
appropriate writing
style? (Unsatisfactory,
Below Average,
Satisfactory, Above
Pfwerage, Superior)

wiew longer
description

Owerall. | found this

report to be:

(Unsatisfactory, Below

Average, Satisfactory, Comments
Above fAverage, Above Average
Superior)

view longer
description

20/ 20 pts

10/ 10 pts

20/ 20 pts

20/ 20 pts

29/ 30 pts

Total Points: 197



Summer 2022

C i and Technol,

CMGT-390
Davis Homes 3950 Priority Way 8 Dr #210, Indianapalis, IN 46240
May 9™ August 5%, 2022
August 5%, 2022

Discussion

I'had the wonderful opportunity to work for Davis Homes for the Summer of 2022. Davis
Homes is a single-family custom home builder. Davis homes offers a wide range of unigue styles
of tanch and two-story homes that can be built in communities or on the lot of the customer.
Bradley C. Davis, a third-generation builder, is the current CEO of Davis Homes and works
along side Don Chesney. who is the current COO of Davis Homes. Davis Homes has sixty
employees ranging from Sales, Operations, Construction and Financial Services. There are three

types of business in our world, you have the client-dri then the op i

excellent companies, and finally you have your opportunity companies. Here at Davis Homes
they have an apportunity style/ organizational structure. This is because of the CEQ, Mr. Davis,

who is an entrepreneur at heart and is always looking for more projects to expand his company,

During my time here I had the opportunity to not only work in the Estimating Department

but as well as the purch d and the data mais which are all key

compenents that make up Operations.

In the Estimating Department [ worked alongside estimating manager, Eric Bernard. He
taught me how to release jobs to our vendors and what to look for on the customers selection
sheet ensuring that the purchase order had all that it needed for the field. Since 1 already have
experience with reading construction prints, I was able to move quickly through my training and
work more independently on multiple jobs. In the estimating department I also answered any
questions that came in via email regarding purchase orders missing key matenial or if a cost was
off. He also taught me how to work in our computer system MarkSystem. This is where all
purchase orders are released, sales and selections are made by the customer, where data is

uploaded into plans and where the Purchasing Department input their pricing for

Introduction

For this summer I had the wonderful opportunity to work hands on for a residential

Ibegan my i ip on May 9 at Davis Homes and will be

working through August 5 as an estimating intern. During my time here at Davis [ initially
collaborated directly with the manager of the estimating department, Eric Bernard. My first few
weeks included learning the date system, ECI MarkSystem, that we use to complete all operation
needs but also sales. [ got to observe how Mr. Bernard releases jobs out into the field and how to
do takeoffs on whar data was pulling into the system as a double check. When releasing a job
this is sending out the purchase orders to our vendors, sa they know the correct quantities they
need to order and make sure that they are getting the price that was agreed upon for the job. 1
was then able to start doing my own job releases and helping to answer questions for any
contractors about the job. I also had the opportunity to work with the Purchasing Department
Working alongside Jeff Dohm, Purchasing Manager, and the Director of Purchasing Sean

MeCutcheon, to learn how to build relati ips with our sub- and how to negotiat

on pricing. In purchasing I also learned how to build the material our subcontractors guote out
into our system so when estimating releases a job, all the material and cost is correct. Finally, 1
was able 1o work in the Data Build side of operations with Ken Dohrn, Construction Services
Manager. In the Data build department, 1 had the opportunity to do a full takeofT of all four
elevation on our new plans (that management would be rolling out in the end of August) and
creating options within that plan for customization within the home. | incorporated what [
learned in estimating and what I learned in purchasing to complete a full data sheet to upload

into ECI with new selections of new plans for our sales team members.

material/serviced. Mr. Bornard alse took me out into the filed multi;

times a month to see the
various stages of construction and why it is important to send purchase orders out quickly. 1
learned that construction does not slow down for anyone or anything. Out in the field 1 got to see

our concrete sub-contractors pouring a partial basement {Figure 7).

In the Purchasing Department 1 worked along side purchasing manager, Jeff Dohrn and
purchasing director Sean McCutcheon. This was an interesting department to work with because
it maintains all the costs from our vendors and inputs them into the computer system, we use
called MarkSystem. Initially I would help Mr. Dohm and input price increases from our vendors
and update the purchase orders or ereate variance purchase orders. Variance purchase orders are
created when construetion has already been completed or if the original purchase order had been

paid and there was additional cost. | was able to begin in the

not only during my communication through emails with our vendors but also when we held
vendor events. This was exciting to do because [ got to meet the vendors in person and observe
how business is discussed in a social setting. 1 found this 1o be beneficial because we do not
experience/learn this in school. Mr. McCutcheon had me sitting in on our vendor negotiation
meetings towards the end of my internship. [ took notes down, but I was able to witness
negotiations and counter offers for varied materials and labor costs that affect our business.
During these meetings we also did group takeoffs with our vendors on roofing material and
concrete. The key reasoning behind this was to start doing estimates in house, rather than
sending them out to quote. | was able to help create a takeoff sheet that anyone in the operations

department could utilize for takeoffs on a job without having to send them out 1o quote.

In the Data Mai; d 1 worked with ion services manager, Ken

Dohrn. This was the most difficult department to work in because it affects all the information



that is in the MarkSystem for the data build of all 15+ plans we offer. I did not work in this area
until my last three weeks. Mr. Dohm felt that T was ready to begin some of my own data
building. So, they had eight new plans they were going to be rolling out within the next few
weeks and asked me 1o do my own takeoff start to finish. This was very fulfilling to do because 1
used the knowledge I learned from the Estimating Department, such as reading prints and
checking the sheet for drafting errors, and the Purchasing Department, such as reaching out to
vendors for quotes on lumber and HVAC. 1 utilized excel and Auto Desk Design to conduct my
takeoffs. After assisting on these new plans I began building options for the plans for customers
to select. Options such as black interior and black exterior windows, nine foot first floors, and

flooring upgrades.

Pictured to Right: Figure 4. Construction prints
for a basement. This was used 1o caleulate the
total tons of concrete and gravel needed fo order
when sending the purchase order oul 10 our sub-
coniractors.

Pictures to the Left: Figure 5.
Construction meeting on how to calculate
roafing material. (Software used:
Autadesk Design)

Pictures io the right’ Figure 5. My worksiation during a
fob release. This is when I review the plans and the
customers selections o ensure the prims are corvect. { am
the last persen ta see these and check hefore they go into
the filed, so0 it holds me accountable to find all or any
errars primted by drafting. 1 am also looking to see if what
is on the prinis were paid for by the customer.

V. Documentation:

Prctured above: Figure 1. A spreadsheer | worked on in the Data Build department for a custom
option for Black Exterior and White Interior Windows instead of White Exterior and White
Interior Windaws.

Pictured to the Right: Figure 2. = usvwest sy e 6 *
The ECI MarkSystem that is used
by operations and sales. This is
how data is changes, imported
aid exported.

Pictured to the Lefi- Figure 3. Microsofi Team Groups that we
use to communicate and share spreadsheets

Pictured o the feft: Figure o
Even though I worked in the
office my VP of Operations
made sure I'went inio the field io
see how we operate outside the
office as well. This was great to
see when it was a job, I helped
release into the field

Pictured above: Figure 7. Even though Iworked in the office my VP of Operations made sure [
went into the field o see how we operate owtside the office as well. This home fust finished
pouring concrete and laying gravel for the basement.

Pictured io the Righi: Figure 8. Vendor Lunch appreciation.
1was able to meet all our vendors and start networking

and building relationships face to face.




Evaluation
* What effect has your work experience had in your understanding of your course work?

1 think this work has not only my ing of my course work

but also made me more confident when entering this field in my near future. The courses that
TUPUI offers through the Construction Management degree has made me well prepared when
entering my internship at Davis Homes. With the experience [ have gained through this

internship, and with what I have learned through IUPUIs Cost Estimating, Quantity Takeoff, and

1he basic ings courses of such as reading ion prints, will not
only help me in moving forward as estimating as a career path but providing me real life
experiences to learn from. 1 strongly believe that if 1 did not complete this internship, 1 would
‘have a more challenging time starting right out of college understanding these concepts in actual
practice.

*  What specific courses and theory did you apply during your work session? Explain

During my work session at Davis Homes in their Estimating department I feel that some of
the specific courses that IUPUIT offered that 1 utilized the most in my day-to-day operations were
Cost Estimating, Quantity Takeoff, Strength of Materials, and Contract and Administration and
Specifications. | was able to utilize Quantity TakeofT in the Estimating department when
conducting Concrete takeofTs ( Figure 4) and Roof Take offs (Figure 3). I was able to use the
spreadsheets [ created in Quantity TakeofT and share it with my department to minimize the
amount of time needed o conduct a full takeoff. I used Cost Estimating in both the Estimating

and Purchasing department when adding cost to my takeoff and understanding the rule thumb in

« How appropriately did your supervisor/ company evaluate your progress?

I asked in the beginning of my internship to have at least a monthly meeting on my job
performance and how I can become a better worker in estimating. We thankfully were able to

‘meet about twice a month and discuss my performance in each department and that was typically

‘when they would assign me more duties and responsibilities. [ also was able to get a one-on-one
with my COO and interview him and while in that interview he told me what he has observed

and that | have tons of potential in my career.

*  What was vour favorite part of the work experience?

My favorite part of the work experience was beginning my networking in the industry and
meeting so many amazing people and building relationships with them. During my internship at
Davis Homes we had multiple events within the company and outside the company which has
helped me like 1 said build relationships with coworkers and with our sub-contractors. 1 had the
opportunity 1o also join in different events through residential construction such as BAGI
(Builder Association of Greater Indianapolis) and the Realtor Association with a fellow

coworker France Williams (Figure &)

+ How might your employing company improve its Co-op / Internship Program?

Davis did a respectable job for its internship program. [ worked in the office this summer and
was able to go out into the field about once a month (Figure 6 & 7). I would say that
incorporating more time into the field even though 1 was there for estimating. I feel that no
‘matter what department you are working in having field experience will always be beneficial. If 1
wete given more time in the field, I would understand what we are doing in office better or even

could help to fix something we may be missing in office.

construction with pricing. Contract imistration helped me things such as

processing VPO's (Variance Purchase Order) and following a schedule for a project.

*  Was the internship or co-op work session challenging” Why?

1 felt that in the t ing of my hip it was challenging to learn ECI MarkSystem

(Figure 3) since | have not worked with that program before. It was challenging to at first to get
my voice when sifting in operation meetings and pre-construction meeting sinee it was mainly
men, and I was the youngest person in the room. I finally about halfway through the internship 1
started asking my questions and providing my feedback on topics which I feel has earned me
more respect from my coworkers and upper management. [ am a very adaptive leamer when 1
am enthusiastic about it, so this is what led to me working in all departments in the operation
work at Davis Homes. This was challenging learning to balance three different work types and
work loads from the three different managers. 1 did not let this stop me instead I worked hard and

asked for help when I needed it

+  How well did your education prepare you for the experience? What changes if any

should be made?

My education did an outstanding job at preparing me with what they could before entering
the job field. School helps you get the baseline, and the job will teach you more and give you the
experience you need for to accomplish the future. 1 do not feel that any changes really need to be
made to the program. There are some courses that are covered by others that do not need to be
apart of the program. The only change I think that could be made is adding a course that would
help with understanding emotional intelligence and learning how to talk to different personality

types.

«  What conclusions have you drawn based on your work experience that may help you in
the future?

Based on my work experience here at Davis Homes | found that I may have a passion for

1

I 'will have a challenging time before graduation deciding what path 1

would like to follow since 1 have worked in both residential and commercial projects. 1 have
learned that I would like to be apart of a company that is close and like a family. Having a
company with good ethics and culture is especially important to me, and Davis Homes has

d

wonderful people with support that want | have. Regardless of or I know

that I will want to work towards a management role in estimating then moving to a VP in my
future. Career growth will be something I will be looking in a company so 1 can accomplish my

own career goals but while helping my company make tomorrow a better day in this industry.



Work Report Rubric (2)
Criteria Ratings

Title Page Complete?
view longer description

Documentation Included?
view longer description

Introduction Included?
view longer description

Discussion Included?
view longer description

Did the student reflect and identify lessons?
(Unsatisfactory, Below Average, Satisfactory, Above
Average, Superior)

view longer description

Supervisor's Rating (Unsatisfactory, Below Average,
Satisfactory, Above Average, Outstanding, N/A)
view longer description

Would Student Accept a FT Position
view longer description

Was the information clear and orderly? (Unsatisfactory,
Below Average, Satisfactory, Above Average, Superior)
view longer description

Did the student use an appropriate writing style?
(Unsatisfactory, Below Average, Satisfactory, Above
Average, Superior)

view longer description

Overall, I found this report to be: (Unsatisfactory, Below
Average, Satisfactory, Above Average, Superior)
view longer description

Total Points: 50

Pts

5/5pts

5/5pts

5/5pts

5/5pts

5/5pts

5/5pts

5/5pts

5/5pts

5/5pts

5/5pts



Course Assessment Report

Course: CMGT 39000 - Construction Experience III (Internship)

Academic Term: Fall 2020, Summer 2022 (Direct Measures)

Instructors: Career specialists in the Career Services at the Purdue School of Engineering and

Technology

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 1 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey). A 92% ranking was achieved for this SLO.

Term ACCE SLO 1 Raw Score Percent
(1-5)
F 2021 _ o _ ) 4.5 90%
$2022 1. Create written comml:m|cafuo.ns.appropr|ate to the 136 37 2%
construction discipline.
F 2022 4.7 94%
Direct Measures

The Direct Measure for SLO 1 was the Work Report compiled from three semesters, as indicated
below. The maximum grade (points) for the Work Report is 200 during the Fall 2020 semester. The
summer 2022 semester used 50 points scale as shown in the following table.

Term N Criteria Average Percent | Target Percent
Fall 2020 5 Work Report 89% (177.4/200) 75%
Summer 2022 25 Work Report 93% (46.54/50) 75%

It was decided that the overall average of the total grades should be at least 75%.

The Indirect Measure (90.4 %) and the Direct Measure (91%) indicate that the target value was met.
The IUPUI Course Evaluations were very positive. For example, students were asked, “Overall, I
learned a great deal from this class.” The composite response for the three semesters (n=25) was 3.92

on a 4-point scale.

Proposed Actions for Course Improvement:

All academic programs in the School of Engineering and Technology use the Career Center to
administer their internships, whether they are required as part of the curriculum or are an elective
course. The CM program requires one credit internship course as a part of the Plan of Study. The
format of the course has been standardized, but there is room for flexibility, based on the needs of an

academic program.



The following improvement action items can be implemented for the course:

Educating internship students industry adopted software programs to manage field documents
prior to the internship course

Updating and archiving a weekly internship report in Canvas

Conducting in-person employer interview

Revising a report template to standardize the final work report

Creating an open discussion board to share internship experience



Student Learning Outcome 2

Create Oral Presentations Appropriate to the
Construction Discipline



Introduction

CMGT 44000 - Project Management Capstone requires students to work in groups to create a cost
estimate, a construction schedule, a safety plan, a waste management plan, etc. for a typical
construction project. Project binders and oral presentations are also required. In addition, there are
several individual assignments (resume, risk management, weekly reports, etc.).

In the capstone course, construction students work as a group culminating in a final oral presentation.
Each group is evaluated on their presentation (content, visual aids, etc.). In addition, each student is
evaluated on their oral presentation. Each student is evaluated individually at least twice by the group
industry mentor, one faculty member. Select IAB members in attendance at the presentations may
also be recruited to serve as an evaluator.

Assessment Methods

For CMGT 44000 during the group presentations, each student is assessed individually on their part
of the oral presentation to address SLO 2. The Direct Measure and the Indirect Measure are as
follows.

e Direct - Oral Presentation (individually assessed)

e Indirect - ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

SLO 2 - Report Content

Subsequent sections of this SLO Report document the following:
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Measure
Oral Rubric (grading criteria)
Graded Student Evaluation of the Oral Presentation (using the Oral Rubric)
Assessment Report for SLO 2

Indirect Measure
The Indirect Measure for SLO 1 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are presented in the course assessment report (found at
the end of this SLO report).



Direct Measure

The individual assessment of each student for the oral presentation is the Direct Measure for SLO 2
which happens on “Capstone Day” typically the last Friday of the semester. Prior to the oral
presentation, much work must be accomplished to prepare each student for the presentation.

Once the groups are formed by the course instructors, each student assumes a role. The five (5)
predesignated roles are: Project Manager, Superintendent, Estimator, Scheduler, and Project
Engineer. Students are provided with an outline listing the responsibilities for each role. If a group
has less than 5 members, one student assumes two roles. If a group has more than 5 members, the
additional student(s) assumes an Assistant role to the predesignated roles.

At the half-way point of the class, students receive a detailed outline of the oral presentation and
includes the following major categories: Company Identification; Project Identification & Scope;
Project Administration; Scheduling; Project Costs and Finances and Closing (Summary) Statement.
The outline is completed by each group and is reviewed by the course instructors and the group
mentor. Several iterations of the outline occur over the course of several weeks. The outline is then
converted into the oral presentation based on the following requirements.

1) Based on the team’s understanding of the project requirements, drawings, and project manual,
develop a verbal presentation of the project that represents the company’s plan for the
construction of the project.

2) Every team member must participate in the verbal presentation. It is presumed each student will
present information that corresponds to his/her job title. Each member should be prepared for
questions, from the guest evaluation panel, that could address each team member’s area of
responsibility.

3) Visual aids are required. A PowerPoint Presentation shall be used to provide a platform for
presenting the information.

4) Each group will have 20 minutes to present the verbal proposal presentation. Each non-
presenting group will wait in a staging area outside of the presentation room prior to their
scheduled time. No group will be allowed to hear another group’s presentation. Documents and
information generated by each group are considered proprietary.

Approximately two weeks before the final presentation, all groups participate in a “dress rehearsal” of
the oral presentation which is attended by faculty and the group mentors. Comments and suggestions
from the reviewers assist the students and groups in developing the final oral presentations.

During the final presentation, each student is evaluated by at least two reviewers: the group mentor,
one faculty member, and (sometimes) a member of the CM IAB. The reviewers used the individual
Oral Presentation Rubric presented on the following page.



Direct Assessment Rubric
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Student Work Example

(Poster Presentation and Oral Presentation PPT is available upon request)

L] lupul s

CMGT-44000 Project Capstone — 1858
5P2022

KNIGHT

LTRANSPORTATION

Cash Flow Projection

Project Rendering

Milestones Schedule of Values

General
Mobilization 6/6/2022 Division1  Requirements  $583,958
Division 2 Site Work §555,479
Begin Division 3 Concrete $2,731,241
Demolition 6/7/2022 Division 4 Masonry $188,844
Een Division 5 Metals $201,811

e 6/23/2022
Demolition Division6  Wood & Plastics 444,413
Begin Structural Thermal &

Steel 7/21/2022 Division 7 Moisture $526,912

Doors &
Complete 8/7/2022 Division 8 Windows $411,694
Structural Steel Division 9 Finishes $155,714
Complete Division 10 Specialties 555,282
- tp Slab 5/10/2023 Division 11 Equipment 48,303
EEEE < 2108 Division12  Furnishings 31,351

Complete Special
Asphalt Paving s Division13  Construction $501,086
Substantial Division 15 Mechanical 5604,945
X 7/6/2023 Division 16 Electrical $416,613
Completion Total 48,515,825



Student Presentation Grading Example

Mentor's Name:

. Cljllﬁ'[;il.- 00 - Oral Presentation Rubric - SP 22
bAC

/
STUDENT'S NAME: SRS /%Tﬁw ﬁw«z %{5«7

NONVERBAL SKILLS

i2

— 10

6

EYE CONTACT

Holds attention of entire
audience with the use of
direct eye contact, seldom
looking at notes.

;onsrsfent use of direct eye

contact with audience, but
ill returns to notes,

8
Displayed minimal eye
contact with audience, while
reading mostly from the
notes.

No eye contact with
audience, as entire report is
| read from notes.

BODY LANGUAGE

Movements seem fluid and
help the audience visualize.

Made movements or gestures
that enhances articulation.

POISE

Student displays relaxed,
self-confident nature about
self, with no mistakes.

inor mistdkes,
quickly recovers from them;

NONVERBAL SKILLS POINTS: oA g out of 36 points

COMMENTS:

isplays little or no

trouble recovering from
mistakes.

| Meryiitlle movement or No maovement or descriptive
{_descriptive gestures. gestures.
Displays mi nsion; has Tension and nervousness is

obvious; has trouble
recovering from mistakes.

VERBAL SKILLS

12

8

6

ENTHUSIASM

Demenstrates a strong,
positive feeling about topic

ELOCUTION

—10
sionally shows positive
linas about topic. /

p Shows some negativity
toward topic presented.

Shows absolutely no interest
in topic presented.

during ;e%t;e;mm@n
StudentTses a clear voic

| ard Correct, precise E\H\
pronunciation of terms so

that all audience membey

q

Student's voice is clear.
Student pronounces most
words correctly. Most
audience members can hear

C presen

presentation.

Student's voice is low.
Student incorrectly
pronounces terms. Audience
members have difficulty
hearing presentation.

Student mumbiles, incorrectly
pronounces terms, and
speaks too quietly for the
audience to hear.

VYERBAL SKILLS POINTS: 'Qvg\ out of 24 points

COMMENTS:

CONTENT

i2

10—

8

SUBJECT KNOWLEDGE

Student demanstrates full
knowledge by answering all
questions with explanations
and elaboration.

udent is at ease with
¥pected answers to all

Student is uncomfortable
with information and is able
to answer only rudimentary
questions.

6
Student does not have grasp
of information; student
cannot answer questions
about subject.

than two misspellings and/or

Presentation has no 4
isspellings or grammatical
& .

grammatical errors.

misspellings and/or
grammatical errops—

ORGANIZATION Student presents information S inforrmation-{ Audience has difficulty Audience cannot understand
in logical, interesting in logical sequence which Elowtng presantation presentation because there is
sequence which audience ca audience can follow. cause student jumps no sequence of information.

o jow. e — around. M|

MECHANICS Presentation has no more Presentation has three | Student’s presentation has

| four or more spelling and jor
grammatical errors.

CONTENT SKILLS POINTS: gg’ ?‘lﬁ—olﬂiﬁ points

Loos  cecac Freesenifmior

COMMENTS:

v
TOTAL POINTS: %/ out of 96 points

A ¢ iTT e  MaCe  Ewrbiuriiat]  TeoseDS ?’!fqm:-rl MOVesews + BETLHES

“aAEL

NECP  SEre PrEvi€Cr

SLEIPT FELT

A4 LTTRE TREAD

v/




Assessment Report for SLO 2

Course: CMGT 44000 - Project Management Capstone
Academic Terms for Evaluation: Fall 2021 & Spring 2022
Instructors: Marvin Johnson & Dan Koo

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 2 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An 87% was achieved for SLO 2.

Term ACCE SLO RawScore | porcent
a-s)
F 2021 . . . 4375 88%
2. Create oral presentations appropriate to the construction
discipline
$ 2022 P 432 86%
Direct Measures

The Direct Measure for SLO 2 was assessed using the Oral Presentation Rubric (96 pts.). The
average grade and percent are presented below.

. Average Grade Average
Term N Criteria (96 pts) Percent Target Percent
Fall 2021 8 Pres?;‘;‘;ﬁon 82.1 points 85.6 % 75%
. Oral . o o
Spring 2022 24 Presentation 84.7 points 88.2 % 75 %

After the initial ACCE accreditation for the CM program, it was decided that an overall average of
the total grades should be at least 75%.

For the Fall 2021 semester, the Indirect Measure was 88% and the Direct Measure was 85.6%.
Assuming an equal weight for indirect and direct measures the composite grade was 86.8 %
indicating that the target value was met.

For the Spring 2022 semester, the Indirect Measure was 86% and the Direct Measure was 88.2%.
Assuming an equal weight for indirect and direct measures the composite grade was 87.1 %
indicating that the target value was met.

There were more than 40 attendees at the final presentation and included IAB members, faculty,
former students and guests. Verbal response from the audience can be summed up in just one
comment. “The presentations just keep getting better every year.”



Proposed Actions for Course Improvement:

The complete Faculty Course Assessment Report for CMGT 44000 is included in the appendix for
the Quality Improvement Plan. The following proposed actions documented here relate specifically
to SLO 2 - Create Oral Presentations.

After discussions with the faculty, group industry members, and IAB members, the course instructors
propose a few modifications for the following course offering.

e Solicit comments from the reviewers on suggestions for improving the rubric.

e  Minor wording changes in the rubric and upgrade point values.

o Distribute the rubric to the reviewers a week before the presentations.



Student Learning Outcome 3

Create a Construction Project Safety Plan



Introduction

CMGT 42000 - Safety and Inspection is a study of safety regulations, practices, policies and
procedures required for construction sites and projects. Topics include: accident investigation, record
keeping, OSHA reporting requirements, inspections. Identification of hazardous conditions, and
hazard analysis and safety plans.

This course prepares students for challenges they may experience in the construction workplace,
including issues of ethics and corporate responsibility. Students will have the tools necessary to
promote safety and build a consensus for safety in their organization.

Assessment Methods

For CMGT 42000, two methods of assessment are used for SLO 3, Direct and Indirect.
Direct - Safety Plan
Indirect — ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

SLO 3 Report Content

Subsequent sections of this SLO Report document the following.
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Assessment

Safety Plan Rubric
Graded Student Safety Plan (using the rubric)
Course Assessment Report

Indirect Measure

The Indirect Measure for SLO 3 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation
for SLO 3 (found at the end of this SLO report).



Direct Assessment
Direct Measures

The Direct Measures for SLO 3 are assignments that include:

1. Safety Plan - Once the assignment of the Safety Plan was presented and class feedback given during
scheduled time, the final safety plan was finalized by the student and relevancies and completions of
areas were determined by the course instructor and then modified by means of a class discussion.
The final safety plans were determined and graded. Students then had to submit in proper formatting
required descriptive information (see areas topics of safety plan) into practical construction project
specifications. Students had to document project safety measures, communication understanding /
strategies and “lessons learned.”

Graded Student Work

The assignments are not “marked up” since these assignments were graded in Canvas. The grading criteria
for each assignment have not been created in Canvas (yet). The course instructor completed the grading
for each assignment using the grading criteria. The grading criteria and any instructor notes were sent to
the students via the “Comment” section in Canvas using “SpeedGrader.” An example of how it looks in
Canvas is shown after the grading criteria for the first two assignments. The “Comments” in Canvas do not
reproduce well, which is why just the “graded” grading criteria is provided for the last three assignments.

The following pages of this report contain the student work (Safety Plan) and the completed grading
rubric that was used to grade the student Safety Plan.



Student Assignment Rubric (100 points)

Exceptional Average Below Average Poor
Criteria 16-20 11-15 6-10 0-5
Company Information: Name, Logo, Mission, Vision
and Strategy are clearly identified

A clear company commitment to safety and health is
documented

A detailed plan to encourage worker participation is
described

A section identifying the risks of potential hazards is
included

A detailed safety education and training plan is
provided

A complete program evaluation and Improvement plan
is described

A multi-employer (subcontractor) communication
section is clearly identified

Safety plan contains title page and table of contents.
Each section is well documented with individual
detailed action plans pertaining to specific industry
Proper spelling, grammar and punctuation are used
throughout. Font and spacing support overall neatness
Safety plan contents are clear, concise and complete

SAFETY PLAN

Name: [N

Industry: General Contracting/Construction, Building, Transportation, and Utilities

Location: Indianapolis, IN — SR 37, 1465

Size: 500+ employees

Mission Statement: To lead the construction services industry by offering clients the highest level of
internal expertise, safety, a fully integrated suite of services and a family approach to business.

Vision: Providing high standards of ethics, quality, and safety while operating a fair balance of
responsibility, profitability, and citizenship.

Business Strategy: Through the three divisions Walsh Construction, Archer Western, and Walsh Canada,
Walsh Group aims at providing infrastructure in the safest way possible, as safety and efficiency is our
goal. Walsh Group is a General Contractor that deals with both vertical and horizontal construction,
mainly dealing with public works.

Safety Program:
L MANAGEMENT LEADERSHIP
1. Communicate your commitment to a safety and health program:
a. Safety is our culture. Protecting the lives of our clients, employees,
subcontractors, and the public is our greatest value and guides our philosophy.
b. Our leaders recognize their responsibility to establish and maintain exceptional
worksites.
¢. Our commitment is proven and demonstrated through our award-winning safety
performance and guided by a Core Safety Program.
2. Define program goals:



IL.

Training: Training provides leaders with the knowledge and understanding of he
tools that maintain safety systems and processes.

Planning: Planning identifies hazards and risks of major operations then allows
for detailed evaluations. Planning minimizes risk while improving quality and
operations.

Measuring: Accountability is critical to success. Each project manager’s safety
performance is measured annually to a higher level of performance, they have to
get a higher level of relating.

Relating: Each project team member is obligated to conduct weekly interventions
with trades persons. These interventions are a powerful tool that builds trust and
creates a holistic working environment.

3. Allocate resources:

a.

b.

Estimating team will work with Safety to properly budget labor rates and safety
equipment materials.

There will be adequate management/supervisors to ensure at least one competent
person is overseeing a site.

Safety team will be responsible for creating required safety review meetings,
safety recap presentations, safety statistics, and guiding the program holistically
Safety team and project managers will be responsible for training of all
employees of safety requirements, training for tools and equipment, and means
and methods of working while being safe.

4. Expect performance:

a.

Recognize and reward employees for undergoing training programs. Employees
that hold an OSHA 30 will be given 2% bonuses at the end of the year.
Management team expected to conduct random inspections on the jobsite.
Conduct bi-weekly team meetings on the job site to discuss upcoming potential
safety hazards on-site and provide briefing for safety expectations and procedures
for upcoming tasks.

Conduct bi-annual companywide presentation for safety awareness and
education. A quick 10 question quiz will be conducted following the safety
presentation.

WORKER PARTICIPATION
1. Encourage workers to participate in the program:

a.

Prior to the start of project, a member of the safety team will meet with the
management crew of the project to discuss safety specifics for the job. Crew
members will be encouraged to offer suggestions, concerns, past experiences, etc.
Each project management team will conduct meetings with each crew on-site to
discuss specific safety procedures and training for upcoming work.

Each employee will be given a copy of the company safety plan and is
encouraged to review OSHA guidelines.

Employees are encouraged to email a member of the safety staff with any ideas
they may have at any time that may improve the safety of Walsh employees and
subcontractors.

Crew teams will be provided lunch each quarter provided work done with no
injuries.

2. Encourage workers to report safety and health concerns:



a. Implement a phone app for PMs to report near misses, injuries, illnesses, etc. and
also to conduct inspections.

b. Set up safety hotline where any employee can call anonymously to report unsafe
conditions with no repercussions to said employee. Calls will be investigated
immediately

c. Create a “speak up” initiative that allows ALL workers to speak up in the event
of potential hazards without worry of retaliation and encourage employees to
participate with posters, hard hat stickers, and other marketing means

3. Give workers access to safety and health information:

a. Job Hazard Analysis are performed and documented for each jobsite, and are
discussed prior to the start of work with the crew as well as posted in the site
trailer or other common area

b. Incident investigation reports are sent via email to all employees ASAP after an
incident occurs, detailing the type of accident, and what field circumstances led
to the accident and how it can be prevented

c. Manufacturer and OSHA required safety information is available to workers in a
common area, such as the site trailer (SDS’s, equipment manufacturer
recommendations, etc.)

4. Involve workers in all aspects of the program:

a. Allow any interested employees to get involved with the Safety Committee

b. Offer pay incentive for labor teams to undergo safety training and be a part of the
Safety Committee.

c. Treat semi-monthly Safety Review Meetings as a round table where any
employee can voice ideas, opinions, concerns

d. Encourage employees to communicate their ideas to the Safety team at any time
via email, or a personal meeting

5. Remove barriers to participation:

a. Bi-monthly, all team members will organize meeting during regular hours and
discuss safety.

b. Project leaders will be reported and investigated if safety concern is dismissed
after employee showing concern.

c. Anonymous safety tip line is available at any time for employees to voice their
concerns anonymously if they choose.

d. Safety team will provide timely feedback for employee’s inquiries.

1. HAZARD IDENTIFICATION AND ASSESSMENT
1. Collect existing information about job site hazards:

a. Results of JHA’s will be analyzed to determine trends for different types of work.

b. Before beginning work, PM teams and safety teams will meet to discuss possible
job site hazards. Job site hazards will then be relayed to project teams prior to
work.

c. Results of JHA’s from previous projects will be analyzed and compared to
current projects.

d. PM team and Safety Committee will conduct meeting minutes and notes will be
cc’ed to the Safety team

2. Inspect the job site for safety hazards:

a. Safety Handbook will clearly define the minimum number of regular inspections

for varying work.



g.

Barriers must be in place to protect workers and civilians from oncoming traffic.
All employees must be wearing proper safety equipment: hardhat, high-vis,
safety glasses, etc.

All heavy equipment teams will be given proper communication devices.
Inspections will be conducted using Procore and follow the same protocol, with
sections for notes.

Cranes and other heavy equipment will be inspected daily for proper foundation
and outrigging, mechanical concerns, and to ensure that the lift has been
approved by the engineer on staff.

All means of ingress and egress will be inspected.

3. Identify health hazards:

a.

o a0 o

Heavy vehicle transportation and movement.

Pedestrian vehicle transportation.

Excavation, trenching collapse.

Improper ingress and egress in trenching systems.

Misuse of PPE, exhaustion, exposure to extreme heat or cold, working in
dangerous weather,

4. Conduct incident investigations:

a.

If an accident should occur, all work in the area will cease immediately and the
employee must be screened for first aid or emergency response. Safety Director
will be notified as soon as possible after affected employees are screened and
stabilized.

The Safety Director will respond immediately to the scene and begin taking
photographs and speaking to witnesses to understand the situation that led to the
incident. The Director will continue to investigate until the situation is clearly
understood. Work will not resume until investigation is complete.

The Safety Director will determine the root cause of the incident. Training
programs will be conducted to review safety before work begins. Safety Director
will send an email to all Walsh management detailing what happened and how to
avoid it from happening again.

5. Identify hazards associated with emergency and routine situations:

a.

b.

Discuss and host training on the hazards and remedial protocol of trenching
collapse, worker injury from heavy equipment, and injury from weather

Host regularly scheduled emergency drills with safety teams and ensure all
project teams follow their emergency protocol and procedures.

Train field Operations staff on weather emergency protocol and ensure all staff is
clear on what weather constitutes a stop work (i.e. lightning, flooding)

6. Characterize the nature of identified hazards, identify interim control measures, and
prioritize the hazards for control:

a.

Hazard trenching collapse. Level of threat to workers: moderate danger to
workers. Interim control: Ensure that proper means of ingress and egress are
established. Ensure that all trenches meet OSHA standards according to slope of
trench, and all workers in the trench are protected by means of trench box.
Hazard of worker injury from heavy equipment. Level of threat to workers:
Moderate to high. Interim control: ensure barriers are in place to separate the job
site from pedestrian traffic. Ensure that all workers are aware of the dangers of
working near heavy equipment and have full understanding of the blind spots of



heavy equipment. All heavy equipment operators shall be given proper
communication devices. All workers are wearing proper PPE such as high-vis,
hard hats, steel toe boots, etc.

Hazard of injury from weather. Level of threat to workers: low to moderate.
Interim control: all workers must have a basic understanding of the dangers of
weather and conditions in which they should not be at work. Weather hazards are
more prevalent in thunder/lightning storms, heavy gusts of wind, flooding.

Iv. HAZARD PREVENTION AND CONTROL
1. Identify control options:

a.

d.

During the safety meeting prior to the start of work, workers will be encouraged
to offer their input on safety measure’s feasibility and effectiveness, as well as
offer other safety strategies they believe would prove beneficial.

Daily meetings will be held prior to daily work to stretch and discuss tasks of the
day, as well as safety concerns

Safety team will evaluate and record employee’s ideas that are submitted through
email and pitched to PM teams during semi-monthly safety recap meeting and
implement as appropriate.

For projects beyond Walsh’s typical scope that present complex safety hazards,
Safety team should consult with other professional safety organizations

2. Select controls:

a.

Hazards due to heavy equipment will be suppressed by requiring
certification/licensing for each operator and isolating on-site crew members from
the lift area, as well as conducting daily inspections of the equipment. To protect
workers and pedestrian traffic, barriers must be in place when constructing near
traffic. To protect workers from moving heavy equipment, proper training will be
given to each worker to ensure proper understanding of blind spots, and to avoid
radius of equipment when in use.

Hazards due to excavation and trenching will be suppressed by abiding by the
OSHA standards on trenching and will meet the required slope and support
systems required to protect workers in the trench. Proper means of ingress and
egress according to OSHA must also be established and inspected before use.

3. Develop and update a hazard control plan:

a.

d.

The highest priority is safety training. When there are a lot of moving parts on
site it is easy to forget surroundings and basic safety procedures. Each employee
will be given extensive training of protocol and procedures, understanding the
hazards on the job site, how to prevent hazards from occurring, and how to
respond to a hazard or emergency.

The next highest priority is machine safety. First, barriers must be in place to
protect pedestrian traffic from onsite equipment and workers. Inspections before
daily use must be done on all equipment to ensure that there are no hazards to
employees.

The following priority is trenching safety. Hazards are prevalent when equipment
is working above, and soils are likely to collapse without proper safety
equipment.

With the implementation of new controls, the Safety team will track the
effectiveness and discuss during semi-monthly meeting

4. Select controls to protect workers during non-routine tasks and emergencies:



PMs will monitor the weather daily as well as be able to identify emergency
weather situations and be trained on procedure to keep workers safe during these
events

In case of injury on site, trained employees will give first aid response if needed,
and emergency transportation to a hospital will be provided if needed. First aid
kits will be provided and stored in the job site trailer.

It is up to each employee to monitor their sickness and gauge whether or not their
illness will become a hazard to fellow employees. If employee is visibly sick, it is
the responsibility of fellow workers and the management team to respond by
sending the employee home or to medical care and investigate if other employees
have been contaminated.

5. Implement selected controls on job sites

a.

Weather logs will be tracked through Procore and will be communicated to the
entire project team. Logs displaying poor and dangerous weather will be
exhibited as evidence if workers are mandated to work during it.

Employees that wish to be first aid certified will be trained by safety
professionals. Training will be paid for and provided by the company. First aid
kits will be serviced monthly, ensuring that all first aid apparatus will be properly
provided.

In the case of Covid-19, employees will be subjected to a thermometer test to
gauge a fever. If showing symptoms, employee will be sent home and
surrounding employees must take a negative Covid test to ensure safety. If sick,
workers are prohibited from working until two negative Covid tests, or two
weeks following the first positive test. All other minor sickness will be gauged by
severity by the employee in question and the PM team.

6. Follow up to confirm that controls are effective:

a.

b.

Surveys will be conducted with anonymous response to accurately gauge
employee’s reaction and perceived effectiveness of the controls

Records of accidents and near misses will be kept before and after
implementation to see results with a true metric

During monthly meetings, workers will be asked how they feel about the safety
measures and if they feel that anything could be done differently or better.
Feedback about safety plan will be timely sent to the safety team.

V. EDUCATION AND TRAINING
1. Provide program awareness training:

a.

Every new hire will receive the training defined in the Safety Handbook. There is
basic safety training for all employees, and specialized safety training that is
designed for specific roles and duties. Safety training will include how to
properly wear PPE in addition to general rules of thumb of safety on the job site.
Workers will be required to maintain their OSHA 10 status at all times, workers
who maintain an OSHA 30 will be eligible for safety bonuses.

Safety refreshers will take place following accident on site. All employees may
be subject to random safety quizzes at any point on the job. If safety quizzes are
failed, employee cannot resume work until properly trained and fully understands
safety protocol.

Subcontractors are expected to uphold their own safety protocol, but will be
subjected to training if PM team feels safety is lacking.



2. Train employers, managers, and supervisors on their roles in the program:

a.

b.

d.

Upper management will be expected to set an example while in the field and
follow all protocol that field laborers do.

Upper management will be expected to be familiar with their responsibilities as
outlined in the OSH Act, as well as techniques for recognizing hazards and ways
to avoid them.

If employees feel as the PM team does not properly uphold safety regulations or
concerns, employees are welcome and encouraged to send anonymous messages
expressing their concern to the upper management and safety team.

Upper management will need to maintain an OSHA 30 certification.

3. Train workers on their specific roles in the safety and health program:

a.

b.

Different training programs will be designed to accommodate the unique needs
of working in different departments at Walsh Group.

PM teams that are responsible for on site inspections must be properly trained on
Procore, as reports and inspections will be transmitted through Procore.

All employees will be given the tools they need to readily recognize hazards
associated with Walsh’s work and have a broad understanding of how to prevent
them. All employees are encouraged to approach management with any safety
questions or concerns.

4. Train workers on hazard identification and controls:

a.

Workers will be made aware of some common sources of hazards associated with
the work: overexertion, improper PPE, exposure to heat and cold, traffic and
heavy equipment safety, trench and excavation safety, improper use of hand
tools, pinch points, etc.

Workers will be trained on control measures such as PPE, proper handling of
tools, weather emergency procedures, avoiding areas around heavy equipment,
and the hierarchy of controls

Workers will engage in the daily huddle / morning stretch where safety
considerations for the day will be mentioned.

VI. PROGRAM EVALUATION AND IMPROVEMENT
1. Monitor performance and progress:

a.

Safety team is responsible for compiling statistics on type and severity of
incidents, including near misses and hazards identified during inspections. PM
team is responsible for logging reports and random site inspections.

Response rate and number of employee suggestions is logged.

Safety team is responsible to evaluate the time taken by PM to correct after a
hazard is identified or an incident occurs.

2. Verify that the program is implemented and is operating:

a.
b.

Is the number of incidents on site going down?

Are the required number of inspections and toolbox talks being completed and
logged in Procore?

Are the hazard control measures still be followed and having a positive effect on
worker’s safety?

3. Correct program shortcomings and identify opportunities to improve:

a.

b.

Would changes in equipment, materials, key personnel, or practices improve the
safety of Walsh’s workers?
Do Employee incident rates show progress from the year before?
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C.

Are employee safety suggestions being evaluated and or implemented?

d. What changes would more effectively address the issue of improving Walsh’s

employee’s health and safety.

VII. COMMUNICATION AND COORDINATION FOR EMPLOYERS ON
MULTIEMPLOYER WORKSITES
1. Establish effective communication:

a.

b.

Involve trades/employees on site with the daily huddle and stretch. Use this
opportunity to discuss the potential hazards onsite across all trades on the jobsite
Project management is responsible for following the procedures set by the
General Contractor to exchange information about hazards and controls
implemented amongst all trades

Project management is responsible for distributing information from General
Contractor pertaining to hazards that could occur as a result of non-routine
procedures or emergencies, so all employees are aware

Safety team is responsible for frequent check-up on project teams to discuss any
safety issues.

For each project, there will be adequate supervision/management staff available
that there will always be a competent person available to make decisions and
resolve day to day issues
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CMGT 42000 Spring 2022 —Graded Safety Plan Rubric (Example) Student: _

o Exceptional | Average | Below Average | Poor
Criteria 16-20 11-15 6-10 0-5

Company Information: Name, Logo, Mission, Vision and

Strategy are clearly identified 20
A clear company commitment to safety and health is 20
documented
A detailed plan to encourage worker participation is

. 20
described
A section identifying the risks, evaluation, and assessment 20
of potential hazards is included
A detailed safety education and training plan is provided 20
A complete program evaluation and Improvement plan is 20
described
A multi-employer (subcontractor) communication section 20

is clearly identified

Safety plan contains title page and table of contents. Each
section is well documented with individual detailed action 17
plans pertaining to specific industry

Proper spelling, grammar and punctuation are used

throughout. Font and spacing support overall neatness 18

Safety plan contents are clear, concise and complete 20

Course Instructor Comments:

e (Great company details! Mission statement content good, best if abbreviated to 1-2 short
sentences.

e Table of contents would add additional organization and structure. Excellent content in each

area of safety plan, including specific details relevant to your company's industry.

Excellent use of technology within plan, ie. phone app

Very effective communication plan

Use caution while using acronyms, new employees may be unfamiliar.

Overall, great plan!
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Meyer Najem Construction

Construction Project Safety Plan
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SAFETY PLAN

Name: Meyer Najem Construction
Industry: General Contractor

Location: Fishers, IN
Size: 125 employees

Mission Statement: Its our mission to serve our clients at the highest level possible. For us, that means
digging deep (literally and figuratively) to understand our clients’ vision, and together, bring that vision to

life.

Business Strategy: Crafting and creating personal relationships with our clients to make repeat customers.
At MNC we know that having a safe, cost effective, and on schedule project is the ultimate goal for an
company, and we are proud to say that is normal here at MNC. Our company has a team mentality and
has since it was established back in 1987

Safety Program:

MANAGEMENT LEADERSHIP
Communicate your commitment to a safety and health program:

Define program goals:

Allocate resources:

1.

1.

Email detailing the safety program with both a broad overview and explicit
details about the safety practices that will be followed sent 2 times per year
and within first 2 weeks of employment for new hires

Safety Director / Safety staff will meet with crews to discuss the implications
of the safety program and specifics that relate to the specific project prior to
start of work

Estimating team will be trained and directed to include safety in the estimate
for every new project

Host semi-monthly company-wide safety recap from Safety Director.
Discussion will include a presentation over statistics gathered from the field,
areas of improvement, safety concerns, praise, etc.

Increase the number of safety inspections performed by MNC employees on
site to catch possible safety hazards early. Minimum requirements for safety
inspections will depend on project size and/or contract amount and be
detailed in Safety Handbook

Reduce injuries and accidents involving heavy equipment to zero by
enforcing a review of every section lift with the engineer(s) on staff prior to
performing the lift

Estimating team will work with Safety to properly budget labor rates and
productivity to align with demands of performing work safely

Safety team will be responsible for creating required safety review meetings,
safety recap presentations, safety statistics, and guiding the program
holistically
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Expect performance:

L.

Marketing team will work with Safety to create propaganda to encourage
workers to engage in the safety culture of MNC and follow the proper
procedures

Reward employees for conducting jobsite safety inspections by conducting a
draw from a quarterly prize pool for employees who exceeded their required
number of inspections

Conduct company-wide semi-monthly meeting where all employees will
have an opportunity to voice their ideas, and exemplary employees will be
recognized

Reward crews with excellent safety performance with a special event, such
as a catered lunch

WORKER PARTICIPATION

Encourage workers to participate in the program:

1.

Prior to the start of work, a member of the safety team will meet with the
crew of the project to discuss safety specifics for the job. Crew members will
be encouraged to offer suggestions, concerns, past experiences, etc.
Employees are encouraged to email a member of the safety staff with any
ideas they may have at any time that may improve the safety of MNC

Have a separate committee of volunteer Operations and Manufacturing team
employees that will work closely with the Safety team to bridge the gap
between field and office

Encourage workers to report safety and health concerns:

1.

Implement a phone app to report near misses, injuries, illnesses, etc. and also
to conduct inspections

Set up safety hotline where any employee can call anonymously to report
unsafe conditions. Calls will be investigated immediately

Create a “speak up” initiative that allows ALL workers to speak up in the
event of potential hazards without worry of retaliation and encourage
employees to participate with posters, hard hat stickers, and other marketing
means

Give workers access to safety and health information:

L.

Job Hazard Analysis are performed and documented for each jobsite, and are
discussed prior to the start of work with the crew as well as posted in the site
trailer or other common area

Incident investigation reports are sent via email to all employees ASAP after
an incident occurs, detailing the type of accident, and what field
circumstances led to the accident and how it can be prevented

Manufacturer and OSHA required safety information is available to workers
in a common area, such as the site trailer (SDS’s, equipment manufacturer
recommendations, etc.)

Involve workers in all aspects of the program:

L.

Allow any interested employees to get involved with the Safety Committee
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Treat semi-monthly Safety Review Meetings as a round table where any
employee can voice ideas, opinions, concerns

Encourage employees to communicate their ideas to the Safety team at any
time via email, or a personal meeting

Remove barriers to participation:

L.

3.

Semi-monthly, all employees will have an opportunity to meet during regular
hours and discuss safety

Anonymous safety tip line is available at any time for employees to voice
their concerns anonymously if they choose

Safety team will provide timely feedback for employees inquiries

HAZARD IDENTIFICATION AND ASSESSMENT
Collect existing information about job site hazards:

L.

Results of JHA’s will be analyzed to determine trends for different types of
work

Surveys will be sent out to employees occasionally to glean more precise
information and honest opinions

Safety Committee meeting minutes and notes will be cc’ed to the Safety
team

Inspect the job site for safety hazards:

L.

Identify health hazards:

1.
2.

Safety Handbook will clearly define the minimum number of regular
inspections for varying work

Inspections will be conducted using a cell phone app and follow the same
protocol, with sections for notes

Cranes and other heavy equipment will be inspected daily for proper
foundation and outrigging, mechanical concerns, and to ensure that the lift
has been approved by the engineer on staff

Every project will have a Project Specific Safety Plan

Heavy machinery will be carefully controlled to prevent accidents, and all
employees will be extensively trained on how to avoid injuries heavy
machines

All employees will be given proper PPE (gloves, masks, boots, etc.) to
protect them when needed and the area will be monitored with permanent
machines that test oxygen levels and detect harmful gases

Conduct incident investigations:

1.

If an accident should occur, all work in the area will cease immediately and
the Safety Director will be notified as soon as possible after affected
employees are screened and stabilized

The Safety Director will respond immediately to the scene and begin taking
photographs and speaking to witnesses to understand the situation that led to
the incident. The Director will continue to investigate until the situation is
clearly understood

The Safety Director will determine the root cause of the incident. Witnesses
may be asked if they have any suggestions to avoid a similar incident
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occurring. Safety Director will send an email to all of MNC detailing what
happened and how to avoid it from happening again

Identify hazards associated with emergency and routine situations:

L.

Host regularly scheduled emergency drills with office staff and elect wardens
who will ensure everyone in their area is following the proper procedure of
the drill

Train field Operations staff on weather emergency protocol and ensure all
staff is clear on what weather constitutes a stop work (i.e. lightning)

Characterize the nature of identified hazards, identify interim control measures, and prioritize
the hazards for control:

1.

Hazard of heavy equipment failure/lost load impact: low rate of instance,
extreme danger to workers. Interim control: all lifts will be reviewed and
approved by engineer on staff, employees will be directed to stand clear of
the lift while it is ongoing, all heavy equipment operators will have a
supporting crew member standing by to direct them

Hazard of struck by, back over by mobile machinery, level of threat to
workers: intermediate rate of instance, substantial danger to workers. Interim
control: train employees to recognize the blind spots of mobile machinery
and post visuals in common areas, train employees to exercise extreme
caution when near mobile equipment and to be constantly aware of their
surroundings, consider implementing an alarm system that will trigger in the
cab of equipment when a worker is within a certain range

HAZARD PREVENTION AND CONTROL

Identify control options:
1.

Select controls:

During the safety meeting prior to the start of work, workers will be
encouraged to offer their input on safety measure’s feasibility and
effectiveness

Safety team will evaluate and record employee’s ideas that are submitted
through email and pitched during semi-monthly safety recap meeting and
implement as appropriate

For projects beyond MNC'’s typical scope that present complex safety
hazards, Safety team should consult with other professional safety
organizations

Hazards due to cranes and lifting equipment will be suppressed by requiring
approval for each lift by the engineer on staff and isolating on-site crew
members from the lift area, as well as conducting daily inspections of the
equipment

Hazards due to moving equipment in the field will be suppressed by training
employees to remain aware of their surroundings and giving workers a
device that communicates with the moving equipment and sounds an alarm
whenever a worker is within a certain range
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Develop and update a hazard control plan:

L.

Highest priority is ensuring lift is done safely. An engineer(s) will be on staff
with a major part of their job description being to review lift plans and make
changes if necessary. Not only is a failed lift an immense liability for the
safety of the crew, but also at immense cost if the lift is damaged. Daily
inspections of the equipment and confirmation that the lift has been approved
will be carried out by the project manager or superintendent

Next highest priority is purchasing the system that will serve as the alarm for
crew members in moving equipment’s range. MNC hopes to implement this
technology by April 2023. The number of close calls/near misses will be
recorded before and after as well as anonymous surveys of the crew members
to track the effectiveness of the system will be used.

With the implementation of new controls, the Safety team will track the
effectiveness and discuss during semi-monthly meeting

Select controls to protect workers during non-routine tasks and emergencies:

L.

Workers will monitor the weather daily as well as be able to identify
emergency weather situations and be trained on procedure to keep workers
safe during these events

Through regularly scheduled drills, office employees will not be caught
unaware in the event of an emergency situation in the office

Implement selected controls on job sites

Follow up to confirm that controls are effective:

L.

Surveys will be conducted with anonymous response to accurately gauge
employees reaction and perceived effectiveness of the controls

Records of accidents and near misses will be kept before and after
implementation to see results with a true metric

During tool box talks, workers will be asked how they feel about the safety
measures and if they feel that anything could be done differently or better

EDUCATION AND TRAINING
Provide program awareness training:

L.

Every new hire will receive the training defined in the Safety Handbook.
There is basic safety training for all employees, and specialized safety
training that is designed for specific roles and duties

Workers will be required to maintain their OSHA 30 status at all times
INew safety measures will be discussed with all employees at
implementation and training provided as necessary

Train employers, managers, and supervisors on their roles in the program:

L.

Upper management will be expected to set an example while in the field and
follow all protocol that field laborers do

Upper management will be expected to be familiar with their responsibilities
as outlined in the OSH Act, as well as techniques for recognizing hazards
and ways to avoid them

Upper management will also need to maintain an OSHA 30 certification
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Train workers on their specific roles in the safety and health program:

a. Different training programs will be designed to accommodate the unique needs
of working in different departments at MNC

b. Since reporting and inspections will be conducted through a phone app, training
for that app will be provided to all employees

c. All employees will be given the tools they need to readily recognize hazards
associated with MNC’s work and have a broad understanding of how to prevent
them

Train workers on hazard identification and controls:

1. Workers will be made aware of some common sources of hazards associated
with the work: overexertion, exposure to heat and cold, improper use of hand
tools, pinch points, etc.

2. Workers will be trained on control measures such as PPE, proper handling of
tools, weather emergency procedures, when to avoid areas (such as during
lifts), and the hierarchy of controls

3. Workers will engage in the daily huddle / morning stretch where safety
considerations for the day will be mentioned

PROGRAM EVALUATION AND IMPROVEMENT

Monitor performance and progress:
a. Safety team is responsible for compiling statistics on type and severity of
incidents, including near misses and hazards identified during inspections
Response rate and number of employee suggestions is logged
c. Field management is responsible to evaluate the time required to correct after a
hazard is identified or an incident occurs

Verify that the program is implemented and is operating:
1. Is the phone app being utilized as desired?
2. Are the required number of inspections and tool box talks being completed
and logged in the phone app?
3. Are the hazard control measures still be followed and having a positive effect
on worker’s safety?

Correct program shortcomings and identify opportunities to improve:
1. 2Would changes in equipment, materials, key personnel, or practices
improve the safety of MNC’s workers?
2. Are the performance indicators still relevant to MNC’s safety demands?
3. What changes would more effectively address the issue of improving MNC’s
employees health and safety

COMMUNICATION AND COORDINATION FOR EMPLOYERS ON MULTIEMPLOYER
WORKSITES

Establish effective communication:
a. Involve all trades on site with the tool box talk and/or daily huddle and stretch.
Use this opportunity to discuss the potential hazards onsite across all trades on
the jobsite
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b. Subcontractor is responsible for following the procedures set by MNC to
exchange information about hazards and controls implemented amongst all trades

c. Subcontractor is responsible for distributing information from MNC pertaining to
hazards that could occur as a result of non-routine procedures or emergencies so
all employees are aware

Establish effective coordination:
1. Subcontractor is responsible for following procedures and distributing
information from MNC
2. For each project, there will be a superintendent(s) available to make
decisions and resolve day to day issues

CMG 42000 Fall 2022 —Graded Safety Plan Rubric Student: Student

o Exceptional | Average | Below Average | Poor
Criteria 16-20 11-15 6-10 0-5

Company Information: Name, Logo, Mission, Vision and

Strategy are clearly identified 20
A clear company commitment to safety and health is 17
documented
A detailed plan to encourage worker participation is

. 18
described
A section identifying the risks, evaluation, and assessment 20
of potential hazards is included
A detailed safety education and training plan is provided 19
A complete program evaluation and Improvement plan is 19
described
A multi-employer (subcontractor) communication section 20

is clearly identified

Safety plan contains title page and table of contents. Each
section is well documented with individual detailed action 20
plans pertaining to specific industry

Proper spelling, grammar and punctuation are used

throughout. Font and spacing support overall neatness 20

Safety plan contents are clear, concise and complete 20

Course Instructor Comments:

Student submit a well written Safety Plan! All areas of concern were identified and when
appropriate mitigated to the extent possible on safety preplanning.
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Course Assessment Report
Course: CMGT 42000 - Safety and Inspections
Academic Term: Spring 2022
Instructors: Mark Steinhofer
Evaluation of Assessment Data:
Indirect Measure

The Indirect Measure for SLO 3 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An average 88% ranking was achieved for this SLO.

Term ACCE SLO RawScore | percent
a-s
S 2022 4.2 84%
3. Create a construction project safety plan
F 2022 4.59 92%

The Indirect Measure for SLO 3 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey). An 84% ranking was achieved for this SLO and xx% in the
Fall 2022 term.

Direct Measures - Assessments and Evaluations

The Direct Measure for SLO 3 was to create the Safety Plan. Students learn various subjects related
to construction safety including OSHA regulations and practices. Students’ learning objective is
assessed by a final report to create a safety plan.

Term N Criteria Average Percent Target Percent
Spring 2022 18 Report 95.1 75
Fall 2022 20 Report 95 75

The maximum grade (points) for the Work Report is 100. The table below shows the average grade

95% in the percentage exceeding target percent (75%).

Proposed Actions for Course Improvement:

1. Integrate OSHA 30 hours certification. The material covered in CMGT 42000 closely aligns with the
requirements necessary for OSHA 30 certification. It would be beneficial for the CM program to integrate
OSHA 30 training for future offerings of CMGT 42000. As many of the students are either interns in the
construction industry or work in construction in a different capacity, this is also a recommendation on
behalf of the students. =»the course instructor is qualified to deliver OHSA 30 hours certification and
the students receive at the end of the semester.
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Adjust time allotment for safety presentation from 20-30 minutes to 15-20 minutes per student.
Although the longer time allotment worked well with smaller class sizes in the past, it was necessary to use
additional sessions to accommodate the time necessary for 35 presentations. Students could adequately
cover their safety topic in 20-15 minutes. Overall, the students not only gained knowledge from their own
safety research, they were also able to learn from their peers and also participate in the peer valuation
process. = the instructor revised student presentations

Upgrade safety plan grading rubric. Refine criteria and provide students a detailed version of specific
expectations. = The course uses an upgraded rubric for the report evaluation.

Integrate case studies by analyzing current safety violations under investigation. Students will predict
outcome based on OSHA CFR 1926 standards. This project will give students the opportunity to learn
through inductive reasoning and team based learning. Teams will work together to investigate and
determine the cause of the safety breach. =» the instructor included case studies in the updated course
materials.

Invite industry safety program managers. Students will benefit from interacting with safety
professionals in the classroom. Schedule four speakers per semester from four different construction
disciplines to provide a real life connection between classroom work and industry application. = the
instructor is an active and certified OSHA trainer for industry professionals.
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Student Learning Outcome 4

Create Construction Project Cost Estimates



Introduction

SLO 4 — Create Construction Project Cost Estimates is assessed and evaluated in CMGT 31000 —
Cost Estimating using one Lab Assignment and the student’s Term Project. Students are provided
with a set of prints for both assignments and are required to create a quantity takeoff for identified
divisions as well as a cost break down for material, labor and equipment, including markups.

Assessment Methods (additional information in the Direct Assessment section of this report)

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures

For SLO 4, two methods of direct assessment are used in CMGT 31000.
1. Concrete Estimate Lab
2. Final Project Estimate and Bid (term project)

SLO 4 Report Content

Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
Explanation and rubrics (grading criteria)
Graded student work (using the rubric)
e Assessment and Evaluation for SLO 4

Indirect Measure
The Indirect Measure for SLO 3 was assessed using the ACCE Student Learning Outcomes (SLO)

Survey (Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation
for SLO 3 (found at the end of this SLO report).



Direct Assessment:

In CMGT 31000, each lecture is dedicated to addressing the key elements necessary to create a cost
estimate. The Direct Assessment consists of a lab assignment (custom designed to provide students
and opportunity to create cost estimates covering multiple divisions for a given project throughout the
semester) and a final group project (represents a culmination of lab experiences, creating a cost
estimate and submitting a bid on a project similar to the labs).

The lab assignment was to create a concrete cost estimate for the given project. The grading criteria
used for this assignment is given on the following page.

WALL FOOTING COST SUMMARY AVAILABLE POINTS
Formwork
Concrete (3,000 psi)
Continuous Rebar
Rebar Ties
Rebar Dowels (Typical)
Rebar Dowels (Entry)
Total Cost

SLAB COST SUMMARY

Formwork
Concrete (4,000 psi)
Welded Wire Mesh
Vapor Barrier 20' x 100' roll (6" lap)
Total Costs
Linked Formulas
Total Points 50

(NN N N N N N E )
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A graded student example is included in this report.

A Final Group Project was introduced at the midpoint of the semester. Students were assigned
the task of creating a new cost estimate and submitting a completed bid on a new construction
project similar to the project introduced in the lab. The grading criteria used for the
assignment is given below.

Bid Form 5
SV Form G702 (AIA) Application for Payment 2
SV Form G703 (AIA) Continuation Sheet 5
Summary Sheet 10
Detail Sheet (Material, Labor, Equipment Costs and Activity Duration) 50
General Requirements 5
Concrete Take off 11
Masonry Take off 19
Metals Take off 5
Thermal Protection Take off 1
Door and Windows Take off 2
Finishes Take off 3




Plumbing Take off

HVAC Take off

Electrical Take off

Earthwork Take off

Bid Format

£ N |\O |\ (o

Total Points

150

The following pages of this SLO report include the:
Graded Student Lab and Graded Final Project
Course Assessment Report for SLO 4

Sample Student Work — Concrete Lab

Complete the following concrete takeoff and pricing (both tabs) of the in-class project using RSMeans data

provided. Use 5% waste on material only, 18" lap on continuous rebar, 6" lap on vapor barrier 20' x 100" roll,3"

coverage on all reinforeing, and 8" lap on 8' x 20' WWF.

Footing Takeoff
FORMWORK COMCRETE (3,000 psi) CONTINUOUS REBAR
Total  |Combined Total
) Length | Width | Thickness N:D";:Erg‘:f ‘;L’:r'\“l,iut;k V;]I:v;:l:f Cc.r[nuclr?le ﬂ'?;::r ) Unit Weight ES;EE::;'] Bar Lap |MNumber of| Rebar | Combined
Footing Mark Size Std. Bars | Length Weight
(feet) (feet) (feet) (each) (sfca) (cubic feet) |(cubic yards) (each) (Ibs/ft) (ftfea) (feet) (ea) (feet) (Ibs)
Foundation 378.00 4.00 1.00 1.00 756.00 1512.00 56.00 4 #5 1043 20 150 82.00 123.00 12829
12" Overhead Entrance 12.00 4.00 1.00 5.00
8' Overhead Entrance 800 4.00 100 100
Door Entrance 333 400 1.00 2.00
Columnn 7.00 7.00 135 2.00 28.00 8125 217
Total 784.00 58.27

centerline is adjusted by 12" for each side, 6" off of each end, you have only taken a total of 6" off to calculate your centerline

combined rebar length is 82 pieces x a 20' bar

foundation formwork is off just because your centerline is off, the column footing formwork is off because you have the permiter of the 1 footing

but you need to multiply it by the depth of the faoting and then x 2 column footings

REBAR . N REBAR
Transverse
TIES DOWELS
#of
Spacin Unit Weight MNumber of | Rebar Tie |Total Rebar| Total Spacin Unit Weight Length of Footing dowels per Total # of Dowel
pacing . o Rebar Ties | Length Length Weight Daowel pacing . e Based on Location | P dowels Length
Size . Size spacing
Location
(inches) (Ibs/ft) (each) (feet) (feet) (Ibs) (inches) (Ibs) (feet) (each) (feet)
12 #5 1043 382 3.50 1337.00 1394.49 center 48 #5 1043 303.33 1 B0 4.25
center 48 #5 1043 60.00 1 20 3.33
center 48 #5 1043 B.00 1 3 3.33
center 48 #5 1.043 6.67 1 4 3.33
10 #5 1.043 32 6.50 208.00 216.54




concrete vo

ume, 2 column footings

Slab on Grade
FORMWORK COMNCRETE (4,000 psi)
‘ Length | Width | Thickness F;LT:::;" V;'::::t:' C;D:rie
Slab Location
(feer) (feet) (feet) (sfca) (cubic feet) |(cubic yards)

Main Floor 98.00 B8.00 0.50 372.00 4312.00 159.70
|Entries 74.67 1.00 0.67 7467 4578 184
4" Column Footing Gap 7.00 7.00 0.33 2.00 32.67 121

Total 446.67 162.76

is necessary

remember the block wall forms the main area of the slab so no formwork

remember to run the entry form a little beyond each opening

watch rounding up before waste is added, if you round up to fu

then after waste you would roundup to another fu

you had 4.5 rolls

once you add waste are you going to order 6 rolls?

panel and ro

WELDED WIRE MESH Vapor Barrier
. Panel . Total 5F of
Welded Wire Mesh Area of Total SF of Vi B Roll
€ . re . e Lap Coverage rea # Panels 2 achr E".Ier o Lap #Rows | # Columns | # Rolls Vapor
Panel Dimensions Slab Panels dimensions .
Type Area Type Barrier
(feet) (feet) (feet) (saft) (saft) (ea) (sqft) (feet) (feet) (feet) (ea) (ea) (ea) (sqft)
WWF B.0D 20.00 0.67 14178 B624.00 61.00 9760.00 & mil 20.00 100.00 0.50 451 0.98 5.00 10000.00
panels or full rolls,

. For example if

1.05 is 4.725 but because you round up you are already at 5 rolls so




'WALL FOOTING COST SUMMARY

{tem Unie Quantity Waste % Ma;::i:lniosl Tulalé::tlerial Laburut’l-‘c;:l per Tolz\nl;:bur Citl:::il:‘llt Total it:;ilpmenl Subtotal
Formwork (sfca) 5.00%| $ 6855 5638925 389 |5 3128165 $ - $ B,767.08
Concrete (3,000 psi) [{=%] 58.27 5.00%| $ 14250 | § B71843 (5 1630 | 5 94978 5 0475 2739 |5 9,695.59
Continuous Rebar (tons) 5.00%| 94000 | & 63315 B25.00 | 5 5282 (8 5 - $ 116.23
Rebar Ties (tons) 0.81 5.00%| & 94000 | § 795.24 | & B25.00 | & 664.72 5 5 - 5 1,459.96
Rebar Dowels (Typical) (each) 80.00 5.00%| § 2308 193.20 | & 482|5 385.60 | 5 5 - 5 578.80
Rebar Dowels (Entry) (each) 27.00 5.00%| § 1805 5103 |5 366 |5 98.82 | S 5 - 5 143.85
SLAB COST SUMMARY
{tem Unie Quantity Waste % Ma;:rriaLl\"I:lrice TotaICMD:tlerial Laborut’l-‘c;:t per Totac\nl;:bur Ci:::::ir:‘llt Total it:;ilpmenl Subtotal
Formwork (sfca) 5.00%| 5 6855 3212655 399 |5 1782205 $ - S 499485
Concrete (4,000 psi) [{=7] 162.76 5.00%| $ 14850 | § 2537792 (5 2100 (5 341790 | S 665 |5 108234 (5 29,878.15
'Welded Wire Mesh (CSF) 97.60 5.00%| & 1425 (5 146034 (5 2500 (5 2,44000 | S $ - $ 3,800.34
Vapor Barrier 20' x 100' roll (6" lap) (sa) 5.00%| 373 | $ 39.165.00 |5 1065 [ 5 106,500.00 5 - § 145,665.00
sq is a square = to 100sf
Correct Links

433333813

33333

3.5/a
3.5/4
3.5/4
2.0/1
4.0/4
4.0/4
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4.0/4
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46.0/50



Sample Student Work — Final Project

143-951{1 50 leave these cells alone

4.0/4 project format

5.0/5

Bid Form
Owiner: Project:
West Street Video West Street Video
lenny Tutone 211 NE Revere Ave
P.C. Box 3534 Bend, OR9701

Bend, 2R 9701
Dear Sirs:

Having carefully examined the bid documents including the plans, specifications, and other
related documents; visted the proposed site of the work; and being familiar with other
conditions surrounding construction of the proposed project including the availability of
material and labor, the undersigned proposes to furnish all labor, material, equipment,
supplies, tools, transportation, services, licenses, fees, permits, sales tax, and so forth
required by the bid documents for the sum of

% Four Hundred Seventy One Thousand, Three Hundred Fifty Mine and %5/ 00 Dollars
The undersigned alzo agrees to complete the work in 150 calendar days.

We acknowledge the following addenda:
Enclosed is a bond, as reguired, in the sum of 5% of the bid.
This bid =hall remain good for 60 days after the bid opening.

Respectfully Submitted:
Company: L&EB Construction
By Student
Address: 420 University Blwd
Indianapolis, IV 46202
Licenss No 5213457

Date: 12/8/2021

5 471,359.99
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APPLICATION AND CERTIFICATE FOR PAYMENT

AlA DOCUMENT G702

TOOWHMER Blockbuster FROJECT.  ‘west Steet Video

FROMCONTRACT LEE Construction
Remit Address: 420 Universzity Blud
Indianapolis, I 46202

W14 ARCHITE Steven Petersan

CONTRACTFOR:  Jenny Tutone

APPLICATIONNO: 147256363 Distibution to
ERICD TO: TIZBIZ02E
ARCHITECT
CONTRACTOR
PROJECT Mo 123456753 Accounting
COMTRACTDATE:  1128/2022

CONTRACTOR'S APPLICATION FOR PAYMENT

Application is made for payment, as shown below, in cannaction with the Contract.
Continustion Sheet. AlA Document 6703, is attached

The undsrsigned Contractor certifics that ko the best of the Conbactar's knawledge, information and belicf the
“ark coversd by thiz Application for Paymant has been completed in accorduncs with the Cantrack Decuments,
that all amounts have beon paid by the Contrackor for the Wark which previous Gertificates For Payment were
issued and pagments received from the Dwner, and that current paymentz shown hercin iz now duc.

1. ORIGINAL CONTRACT SUM. 471,359.99
2. Net change by Change Orders. -
3. CONTRACT SUM TO DATE [Line 1 +/- 2}... 47135595 CONTRACTOR:
4. TOTAL COMPLETE & STORED TO DATE....
[Column G on G703) By Date
5. RETAINAGE:
a 5.00% = of Complered work State of:
[Columnz O + EON GTO3) County of:
b 5.00% % of Stored Material Subscribed and sworn to before
[Ceolumn F OM GT03] me this dayof
Total Retainage Line 52 + 5b
Motary Fublic:
6. TOTAL EARNED LESS RETAINAGE... My Commission expiras:
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT ARCHITECT'S CERTIFICATE FOR PAYMENT
(Line 6 from prior Certificate...... In accordance with the Contract Documents, based on on-site obserration and the data comprising this application,
the Archibect cortifies o the Owner that to the best of the Architect's knowledge, information and belick the W'ork
has d az indideated, the quality of the work iz in accordance with the Contrack Documents, and the
8. CURRENT PAYMENT DUE... Contractor iz entitled to papment Oqf the LMUUNT CERTIFIED.
BALANCETO FINISH, INCLUDING RETAINAGE
Line 3 lezz Line . AMOUNT CERTIFIED s 471,359.99
CHANGE ORDER SUMMARY ADDITIONS DEDUCTIONS

Total changes approved in
previous months by owner

Total approved this menth

TOTALS
NET CHANGES by Change Order

Aurach explanation if amount differs fram the amount applied For. Initial all figurez on this application and or the
Coontinuation Shest that are changed to conform ta the smount certifisd.

ARCHITECT.

By: Steven Peterson Date: 1/28/2022

The cartificate iz not negotiable the Amaunt Certificd is payable anly ta the contractor named herein. lssuance and
acceptance of payment are withaut prejudice to any rights of the Owner of Contractar under this Contract.
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CONTINUATION SHEET AlA DOCUMENT G703 PAGE 3 oF 5 PAGES
A4 Document G702 APPLICATION AMD CERTIFICATE FOR PAYMEMT. APPLICATION NO: 147258369
containing Contractor's signed certification is attached. APPLICATICN DATE: 1/28/2022
In tabulations belaw, amounts are stated to the nearest dollar. PERIOD TO: | 7/28/2022
Uze Column | on Contracts where wariable retainage bor line itermns may apply. ARCHITECT'S PROJECT NO: 123456788
A B C u] E F ] H
ITE WORE COMPLETED MATERIA| TOTAL BALANCE
SCHEOULED FROM LS | COMPLET) RETAINAGE [IF
r:g DESCRIPTION OF WORK VALLE PREVIOUS | Ty PERIOD F'FH—ZLSYENT SEED,;NEDD GiC] TD[ ;II‘;I]SH VARIABLE HF‘[TE]
AFFLICATION
o TORED | TODATE
1|GENERAL REQGUIREMENTE 5 203,169.93
2|Reinforcing Steel S  1,924.39
2|Cast in place concrete 5 16,521.06
4|Masonry Anchroage & Reinforci| & 7,439.23
5|Masonry 5 63,813.81
&|Structural Steel 5 656123
7|loist and Deck S 13,226.8%
8|Erection S 13,848.81
g|Rigid Insulation 5 2,447.07
10|Doors and Windows S 11,240111
11|Finishes S 2%,228.53
12|Plumbing 5 33,067.41
13|HVAC 5 23,531.84
14|Electrical % 36,729.20
15| Grading and Excavation 5 164.42
16|Rigid Paving S 3,44525
TOTAL |5 471,353.539
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| provided headings, but you will need to complete this table including, subtotals, totals, OH and Profit, Example on page 293 Figure

26-5

CODE DESCRIPTION MATERIAL LABOR EQUIPMENT| SUBCONTRACT TOTAL
01-1000 |GENERAL REQUIREMENTS
01-1000 |GENERAL REQUIREMENTS 5 - |5 s 5 187,859.39 | § 1B7,859.39
03-000 [CONCRETE
03-200 |Reinforcing Steel 5 B716Z [ 5 907.66 | & E $ 177928
03-300 |Castin place concrete S 11600315 3,258.23 | 5 41852 | 5 S 15276.06
04-000 [MASONRY
04-200 |[Masonry Anchroage & Reinforcing 5 3]s 365259 | 5 - S 5 6,878.62
04-200 |Masonry $ 2798598 |5 30,21161 S B07.33 [ S - |5 5900481
double counting material tax
05-000  [METALS
05-100 |Structural Steel § 6066795 5 5 5§ 606679
05-200 [loist and Deck $ 1685335 |5 5 5 - |$ 1585335
05-900 [Erection 5 - |3 5 5 12,805.00 [ 5  12,805.00
[07-000  [THERMAL AND MOISTURE PROTECTION | [ [ |
[07-210 |Rigid Insulaticn [5 18620[5 976.46 | § [s |5 2262566 |
[0B-000  [OPENINGS [ [ [ |
|0B-0000 |Doors and Windows |5 879647 [S5 1596605 [s |5  10,393.07 |
[09-000  [FINISHES [ | [ |
|02-0000 [Finishes [5 1979365 |5 723237 |5 [5 [5 2703501 |
[22-000 [PLUMBING [ [ [ |
[22-0000 [Plumbing [5 251B6D1[5 7389505 [s [5 3057551
[23-000  [HVAC [ [ [ |
[23-0000 |HVAC |5 12573205 9185423 B |5 21,758.62 |
[26-000 [ELECTRICAL [ [ [
[26-0000 |Electrical | 12585025 2137633 [ 5 B |5 3396135
[31-000 [EARTHWORK [ [ [ |
|31-2300 |Grading and Excavation |5 115.76 | & 1182 5 2446 |5 |5 152.04 |
[32-000  [EXTERIOR IMPROVEMENTS [ [ [ |
[32-1300 |Rigid Paving |5 238766 | 5 79189 | 5 7.00 [ S |5 3,186.55 |
[ [ [ [ [Subtotal [ 5 435839.11 |
Overhead 500% § 21,79196
Subtotal ¥S 45763106
Profit 3.00% 5  13,72B.93
Total $ 471,359.99
[49.45/50 | —icave this cell alone
MATERIALS LABOR EQUIPMENT rew Dail Duratianin
ITEM QUANTITY | LT Vst S/UNIT COST LHR/UNIT LHR S/LHR COST S/LHR COsT Dip[uﬁ\_l:i‘[ Dalys ToTAL
03 00 00 CONCRETE
03 20 00 Reinforcing Steel
Py
#d-20' rebar 0.33 tans S.00x 5 84000 5 32866 15.236 509 #5414 % 27555 z10 016 % 605.21 0.500.5]
#3-3'5" rebar 0.08 tans S.00x 3 84000 5 57.65 15.236 0aa #5414 % 48,13 z10 003 3 105.654 0.500.5]
#5-5'rebar 0.25 tans SO0 5 84000 5 24461 15.236 378 #5414 3 204.45 z10 0z % 443.07 0.500.5]
#3-T"H2T" dowels 90 23 SO0 5 162 5 15331 0.060 5S40 55424 % 29264 23170 033 % 445,96 0.500.5]
#5-T"42T" dowels 12 23 SO0 5 233 5 29.37 0.070 084 560.14 % 5055 160,90 007 3 392 0.500.5]
3d"w3" anchor bols 12 e 0063 () #4773 % 3627 126.50 003 3 36,27 0.40¢.4]
Sale Tan 700 5 57.02 0.05.05]
03 30 00 Cast-In-Place Concrete 3500psi?
12"424" cort faoting (F11 1698 oy SO0 % @250 % 25478 0.400 6.80 54075 § 27630 $ 118 5 798 120.00 014 % 2,526,566 0.45L5)
BE"HEE 116" taoting [F2] 5.04 oy SO0 % 1250 % 75436 0.400 202 54075 S 8218 5 118 5 237 120.00 004 % 838.91 0.45L5)
48"143 412 foating [F3) | 118 oy SO0 % @250 % 7733 0.400 047 54075 § 1932 5 118 5 056 120.00 001 % 197.21 0.45L5)
5" panorete slab 47.25 = SO0 % 9550 % 736794 0.492 23.25 542,68 § 99231 § 1352 5 31423 130.00 036 % 8,67d.43 0.50L5)
Finish conerete slab 3,046.00 st 0.014 4264 54429 § 1,888.52 § 214 5 9138 1,715.00 178 % 1473.90 0.404.4]
Sale Tan TO00% 5 75350 0.051.05
04 00 00 MASONRY
04 D5 19 Masonry Anchorage & Reinforcing
#4-20" rebar 1,581.16 Ibs 500 5 047 | 5 83492 008 7846 $47.22 ¥ 134338 450,00 351 % 217890 0.501.5]
#5-4'rebar 375.48 Ibs 500 5 047 |5 198.27 0mz 4.51 $4317 % 77153 B50.00 058 % 413 80 0.501.5]
#5-5'6" rebar 1,538.34 Ibs 500 5 047 | 5 1,023.85 omz 2377 $43.17 ¥ 11337 B50.00 238 % 267 82 0.501.5]
#6-4"rebar 72.10 Ibs 500 5 047 |5 38.07 0mz 087 $4317 % 4254 B50.00 or % 80.61 0.501.5]
#B-5'B" rebar 396.53 Ibs 500 5 047 |5 20938 0mz 4.76 $4317 23335 B50.00 061 % 44334 0.501.5]
#B-6"-6"rebar 58.58 Ibs 500 5 047 5 0.93 0.010 0.53 34800 % 2812 800.00 007 % 53.05 0.501.5]
#B-10"-6" rebar 473.13 Ibs 500 5 047 3 249583 ooz’ 563 $4317 % 27315 B50.00 073 % 57838 0.501.5]
#6-12'-6" rebar 168.88 Ibs 500z 5 040 |5 7594 ooo” 183 34800 % &1 800.00 021 % 157.05 0.451.5]
SI8"uE" anehor bolts 34 ea 500z 8 335 5 35373 0062 583 #4774 3 27824 123.00 073 % B32 03 0.501.5]
Sale Tan T.0ms 521105 | ify you also have it builtinto your cost number above with waste, want to be careful not to double count 0.05!.05
1




QUANTITY | UNIT | aste _ MATERIALS ] LABOR EQUIPMENT Crew Daly  Durationin ToTAL
ITEM S/UNIT COST LHR/UNIT LHR S/LHR COST S/LHR COST _ Ouptutflnit Days
04 20 00 Masonry
8116 heavy block 44133 sf SO0 5 282 5 121411 0.100 4413 54420 5 1,350.69 400 110 5 3,164.80
3500 psi conerete grout 41200 sf SO0 5 121 5 53107 0.047 19065 5 4325 §  B3E0 5 131 5 3762 520 051" £52.23
BuEu16 splitface block 2,436.44  sf SO0 5 471 51204944 0133 32405 $4435 514,375.02 200 212 § 2642446
81Eu16 end black g sf SO00% 5 518 5 592844 0.133 2270 54435 § 1,006.53 200 057/5 193537
BuBuT6 lintel block 5200 If S00% 5 280 5 15283 0.071 369 $4408 5 16276 565 003§ 215.64
818416 band beam block 127100 It SO00% 5 280 5 373674 0.071 5024 #4408 § 3,37823 565 225§ 7,71457
8188 bullnose (12 black] 2378 o soc s 518’3 27079 0133”7 ee2 ses36 5 29369 200 017/ 5 564.43
84816 bullnose block 4378 s SO0l S5 518 3 27079 0.133 662 54435 5 29369 200 017/ 5 564.43
Martar 227.20  of 500z 5 555 5 1,32401 "s
3000 psi grout vertical 2,358.00 sf S00% S 121 5 299534 0.047  110.83 54204 S 438106 5 426 5 47160 £80.00 347/ 5
3000 psi grout horizontl 128063 If S00% S 113 5 151946 0.023 29.45 "54391 $ 12932375 391 511526 1,40000 0915
Prolite 31425 =t S0 s 12175 118155 0.047 4257 54404 5 139250 5 426 5 18285 680.00 134 § 3,054.05
Sale Tau 700 5183086
05 00 00 METALS
05100 Structural Steel
Fanaiuy Aok would not spplywaste to l
31443 anchor balt 1200 ea | 500 5 433 5 5516 s 55.15
Szl Dot Fofiegs
TS5454318 column 147" 97863 |bs | S00% S 131 5 134618 5 1,346.18
WBHIE-39'4" 7867 If S00% 5§ 5168 5 426855 5 426855
Sale Tan 7007 5 33683
05200 Joist and Deck
1Bk3-19 734.67 It SO0 S 579 S 4,463.10 £ 446310
4'440'18 gage deck 308028 s SOl & 3.49 S 11,287.69 & 1128769
Sale Tax 700 51,102.56
07 20 00 THERMAL PROTECTION

72100 Thermal Insulation
R-13Batt Insulation sf S00% S 034 5 120206 0.006 20.20 548.33 § 97645 1,350 2 § 217852
Sale Tau TO0 5 E4a1d

QUANTITY | UMIT  taste _ MATERIALS ] LABOR EQUIPMENT CiewDaily  Durationin ToTAL
ITEM S/UNIT COST LHR/UNIT LHR S/LHR COST S/LHR COST | OuptutiUnit ays

08 00 00 DOORS AND WINDOWS
081213 Hollow Metal Frames =h decimal sps
F-0"6-8"HM Frame r 5 ea S 14300 5  745.00 1.000 500 54350 5 247.50 16 o s 992.50
081313 Hollow Metal Doors
30" 6-8"HM Doors 5 ea S 48000 S 2,400.00 1.000 500 54350 5 247.50 16 0 5  2,647.50
084313 Storefront Systems
Storelront System (Is it just the glass7?) 216 of S 2350 5 5076.00 0.107 2311 547.66 5 1,101.60 150 15 g177.E0
Sale Tau T.004 5 575.47
09 00 00 FINISHES

032300 Gypsum Board
518" Orywr all 336710 sf 500 5 040 5 181418 0.017 57.24 $48.24 § 2,761.03 965 3 5 417521
036816 Sheet Carpet
40z Carpeting 32353 sy 500% § 4500 § 15,286.99 0.107 3462 $45.70 5 1,582.08 75 4 5 16,869.07
033013 Ceramic Tiling
6"u6" Glazed Ceramic Tile w ithin set 19680 500% $ 353 5 74182 0.081 17.51 $4132 § 73995 175 15 148177
096513 Resilient Base
4" high 18" ubber straight base [difference?) 27333 500x 5 114 5 33435 0.025 558 54640 5 32402 315 18 658.37
4" high 118" rubber base autside cormers 5 es  500x 5 227 5 1430 0.025 015 54540 5 696 315 o s 2126
099123 Interior Painting
Drywall 1 coat sprayed pimer 236710 sf 500 5 008 5 21213 0.003 10.10) $40.00 | 5§ 404.05 2,750 18 616.18
Drywall Z coat latex paint rolled 236710 sf 500¢ 5 014 5 43436 0.010 3267 54200 § 1,414.18 800 4 5 130815
Sale Tax 7.00% 5129291

CUBNTITY | UNIT | aste _ MATERIALS ] LABOR EQUIPMENT CrewDaly  Durationin ToTAL
ITEM S/UNIT COST LHR/UNIT LHR S/LHR COST S/LHR COST | CuptuttUnit Days

22 00 00 PLUMBEING

221113 Domestic Water Piping
haver SimolyFloig
2" type L copper water line. 93.4025 If SO0 % 354 & 36948 0.033 9.541 #6162 % FEO0B.36 8100 123 5 975.83
2" ballvalve (main shutaff) 1 s SO0 % 1275 % 1239 0.354 0364 #35.03 % 12.75 2z.00 0os s 26.14
12" pressure reducing valve 1 =a SO0 % 43500 & 45675 0.333 0333 #6156 % 2050 24.00 004 5 477.25
221316 Sanitary WastelVent Piping
heaseafiianr
4" diameter cast iron pipe 129.99 If 500 5 3500 & 477713 0231 3783 $5567 & 210554 55.00 236 5 5,882.97
2" diameter cast iron pipe 36.57 If 500 5 2100 & 80848 0.254 323 #5571 & 51752 6300 055 5 1,323.38
2" castiron p-trap 200 ea 500 5 14800 % 310.80 1000 200 $5550 % 111.00 16.00 013 5 42180
2" castiron floor drain 100 ea 500¢ 5 31000 $ 32550 1000 100 45550 & 55.50 16.00 006 5 381.00
221400 Facility Storm Drainage
S i Fiping
4" castiron pipe 17448 I 500X 5 3500 ¢ BAIZE 0.291 5077 $55.67 § 2,826.58 55.00 317|5  9,23874
4" clean aut 200 ea 500X S5 28000 § 58800 1333 267 $6183 § 16500 5.00 033) 5 752.00
4" raof drain 200 ea 500X § 37500 § V&S50 1333 267 $5551 §  148.00 12.00 017/ s 535.50
Z24200 Commercial Plbg Fiztures .
Fiisremiiih Fmibing
‘Water closet, china 100 ea § 48500 %  485.00 2753 276 $55.45 5 153.00 5.0 017 § £33.00
Lavatory, china 100 ea § 133.00 %  139.00 2.963 2.96 $55.69 5 165.00 5.40 0138 § 304.00
Single handed faucet widrain 100 ea § 133.00 %  198.00 120107 120 sels2 5 7400 6.66 015§ 272.00
Electric tankless water heater 100 ea §5175.00 $ 57500 4.000 400 SE175 5 247.00 2.00 050 S 542200
Shutcff valves 4.00  ea 5 13500 $ V4400 0.500 2.00 $62.00 | 124.00 16.00 025 5 263.00
Supplylines 300 ea s 27.00 % 81.00 0.308 092 56218 5  57.45 26.00 012 138.45
Sale Tan 700 5151684
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QUANTITY | UNIT | waste MATERIALS LABOR EQUIPMENT CrewDaly  Durationin ToTAL
ITEM S/UNIT COST LHR/UNIT LHR S/LHR COST S/LHR COST  Chuptut!Unit lays
23 00 00 HVAC
230000 HYAC
S ton, 4.000 ofm rtu 200 ea 5437500 § 8,750.00 28.511 57.04 $56.10 5 3,200.00 056 3.57 5 11,350.00
Shanptr
24"x18"430" metal duct 3500 |bs 5007 5 056 S 2058 0.033 5343 #5733 5 19663 245 014 5 217.21
24" 15" 2 24"412" metal T (5" returns) 3350 lbs | 5006 5 056 5 1870 0.038 328 $57.33 5§ 18220 245 0145 207.50
24"412" metal duct 20400 s 500% 5 056 § 11855 0.038 19.99 $57.33 5 1,146.07 245 0835 126602
24"¢12" metalend cap 800 lbs | 5004 5 056 § 470 0.038 078 $57.33 5 4434 245 003 § 48,65
12" dia metal duct 15384 s | 500 5 056 5 9052 0.038 1509 $57.33 5 86482 245 062§ 555.34
9" diametal duct 3770 lbs | 5006 5 08 5 2217 0.038 369 $57.33 5 21179 245 015§ 23336
" diametal duct 2827 lbs | 5004 5 086 5 1683 0.038 277 $57.33 § 15885 245 012 | 175.47
12" dia insulated fleible duct 2800 I 500 5 525 5 15435 0.160 448 $4366 § 19553 00 025 24553
6" diainsulated flexible duct It s004 5 311 s 32.66 0.082 06Z #5713 5 35.42 260 004 5 68.08
Thar mount 24"524" diffuser widsmper 1000 ea § 13400 5 1,340.00 0.800 6.00 $5813 5 465.00 o 1005 1,805.00
Fsran
24"x2d" 24" metal duct 3200 Ibs s004 5 0.56 S 18.82 0.038 314 #5733 5 17878 245 013 5 198.59
24"424" 1 24"12" metal TIE" returns) 36.00 Ibs s004 5 0.56 S 2117 0.038 3.53 #97.33 5 202.25 245 015 § 223.42
24"x12" metal duct 4800 Ibs s004 5 0.56 S 28.22 0.038 4.70 $57.33 5 269.66 245 020 5 297.89
24"12" vt sir grille 2400 ea § 37.00 5 833.00 0.444 1066 $58.56 5 624.00 & 133|5 151200
Exhavst
Exhaustfan 100 ea $ 9500 5 95.00 0.909 0.91 553.368 5 43.50 22 005 143.50
3" dia flewible duct 1000 I SO0 s 120 5 1260 0.040 040 $57.48 5 2298 400 003§ 35.52
L
Insulation 50041 s SO0 s 022 5 11580 0.0%6 23.02 $42.13 § 1,130.93 350 143 5§ 1,296.53
Sale Tan 700 5 82255
QUANTITY  UMIT e MATERIALS . LABOR _EQUIPMENT CrewDsly  Dustionin | oo
ITEM S/UNIT COST__ LHR/UNIT  LHE _ S/LHR CosT 5/LHR 00ST_ Ouptutilnit laus
26 00 00 ELECTRICAL
260000 Electrical
Foear Ferine
400 amp main service panel 30 circuits 100 ea 5170000 § 1,700.00 23579 2353 $56.31 § 132500 0.85 147 5 3,02500
12 gage black wire 1746 of S04 5 1065 5 18523 0.727 1270 #5640 ¢ TIGO3 .00 153 § 51132
12 gage y hite wire 1746 of  s0m< 5 1085”5 18523 07277 1270 #5640 3 7603 .00 153 § 51132
12 gage ground wire 1746 of  s0m< 5 10855 18523 07277 1270 #5640 3 7603 .00 153 § 51132
10 gage blackhed wire 158 of 500 |5 1570 5 2763 0,600 126745688 ¢ T1ES .00 06 5 98.54
10 gage y hite wire 073 of s004 5 1870”5 1385 08007 063 #5688 3 3533 .00 nos 5 43.77
10 gage ground wire 073 ol 5002 5 1670 "% 13.85 [ 063 #5688 % 35353 10.00 00s s 43.77
EMT 384" canduir 1,680.37 IF 500 5 254 5 448155 0.083 14355 #5674 & 543585 30,00 BET 5
#10-3 armar cable o020 ol 500 5 12100 S 2541 5.000 100 45660 % SE.B0 160 013 5
#H2-2 armor cable 480 olf 500 5 4500 5 23184 3.478 1663 S5664 & 34560 2.30 203 s
1gang switchbox (switch & outlet) 3700 ea 500 S 355 S 137.92 0.296 1035 55653 & EB1A7S 27.00 137 5
4" square junction box 8400 es 500 5 288 5 25402 0.400 3360 $56.25 4 1530.00 20.00 420 5
1gang floor 300 ea 500 5 8350 S 28193 1.509 453 45668 & 2550 5.30 057 s
Fianar
Switch, single pale 15 amp 400 es 5004 5 054 S 2.27 0.200 0.80 55650 % 4520 40.00 010 s 47.47
receptacle duplex 20 amp 3600 es 500 5 795 S5 30051 0.296 066 35659 4 BO3.00 27.00 133 § 503.51
Lapheing
Zudwi332W TE 4800 ea 000 S 6950 5 333600 1.600 TE.80 556.56 % 4.344.00 5.00 460 5 7,680.00
300 W att metal halide [Quartz] 600 ea 000 5 6150 5 363.00 1503 305 sse66 & 51300 5.30 113 5 832.00
Sale Tan FO0e 5 82332
3100 00 EARTHWORK
3123 00 Grading and Excavation
4" underslab gravel, sidewalk 2057 sy 500X 5 337 5 10813 0.008 0.24 54233 5 1182 § 10000 5 2445 5313333 0015 525334
Sale Tan o0 S 7.57
32 00 00 EXTERIOR IMPROVEMENTS
37 13 00 Rigid Paving
Sidew alk concrete 1372 oy G500 # WESD ¥ 213306 0,436 5.98 $40.83 5 24420 5 117 §  7.00 110.00 012 s 196.32
Finish sidew alk st 0013 1073 $43.85 5 47054 1,850.00 045 5 43,85
#4-20"rebar tons GO0 $ 34000 % 9230 15238 143 $5414 5 7715 210 004 5 994,14
SaleTan TO0x 5 15620
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0.501.5]
0.501.5]
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0.501.5]
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05005
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05005
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05005
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| 2ol alare

Project: ‘West Street Yideo Bid Date{anuary 23, 2022

Address: 211 NE Revere Ave Time: 100 P

CitylState!Zip Eend, OR 9701 Location| online

5q. Footage 220000 sF Estimato) Auston Lewis

Dration .00 manths 26.00 weeks PM Alex Banta

Owner: Elaikbuster Architecy Steven Peterson

Representative: Jenny Tutone Contact:|Seeteran®artrusture.com

Phone: TER-2ET-H204 Phone: |217-547-5580

Faz: #z2-40z-d52% Faz- a12-402-4528
Project Staffing 3 135,785
Field Office Expense % 7457
Temporary Utilities k- 12.079
Site Control % 3072
Safety 3 490
Clean-Up 3 28,976
Total Project General Requiren| % 187,859
Average Cost per Month 3 31.309.90

PROJECT STAFFING
Quantity Unit R  Duration Unit Unit Cost Total

Project Manager 1 per week R0 26.00 weeks 232800 fhwesk | % 30,225

Project Engineer 1 per week, 1002 26.00 weeks 1425.00] $fweek | a7,050

Field Superintendent 1 per week, 1002 26.00 weeks 2175.00] fhweek | # AE,5E0

Clerk. 1 per week, 1002 26.00 weeks 460.00( $hwesk | % 1,960

|TDT.H.L PROJECT STAFFING % 135,785 |
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FIELD OFFICE EXPENSE
Quantity| Unit Duration| Unit Unit Cost Total
Job Site Office Trailer 1 per mionth E.00 months 488501 $fmonth | § 241
Trailer Delivery (Fickup 40 miles 1.00]  $imile % 440
Jobsite Storage 2 per month E.00 months TEO0| $fmonth | # 936
Field Offize Supplies 1 per mionth E.00 months 2000 fFfmonth | $ 430
LightsfHw A 1 per mionth E.00 months 160.00{ Ffmonth | § 360
FhonefData 1 per mionth E.00 months 85.00{ $fmonth | § a0
COffice Equipment 1 per mionth E.00 months 20000 $fmonth | § 1,200
|TDTA.L FIELD OFFICE EXPENSE ¥ 7457 |
TEMPORARY UTILITIES
Lighting Quantity | Unit Duration| Unit Unit Cost Total
Temporary Lighting 3200 | esifmonth 1795  #dosf % 574
Lighting Power 3200 | esHmoanth E.00 months 092 $lesf S 177
Electrical Fower Quantity [ Unit Duration|  Unit Unit Cost Total
Temparary Electric Power [all ather] 3200 | esHmoanth E.00 months 47001 $fmonth | # 4,024
TEMFPORARY TOILETS Guantity Duration Unit Unit Cost Total
Temporary Taoilets 2 per month E.00 manths 1za0f  $fmo k3 2,304
|TDTA.L TEMPORARY UTILITIES % 12,073
|5|TE CONTROL
Guantity Unit Unit Cost Total
Directional Signage 10,00 EEl 2600 flea # 250
Temporary Fence E40.00 IF 4.4 10 E ot s
|TDTA.L SITE CONTROL $ 3.072
[SAFETY
Quantity |  Unit Unit Cost Total
Fir=t Aid Kit 2 B3 oo $lea i o
Fire Extinguishers 2 LE} 135.00 Flea 3 270
[TOTAL SAFETY ¥ 490 |
[CLEAN-UP
Guantity Unit Duration| Unit Unit Cost Total
General Debriz Dumpsters 1 per week, 26.00 weeks BEE00(  $fwk % 14,5490
Daily Cleanup 320 msFday 130.00 days 3382 ®mst | 14,063
Final Cleanup 320 msflea 1.00 ea ET.TE| #imst | % 217
[TOTAL CLEAN-UP $ 28976 |
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I 11.0/11 —leave this cell alone I
P
#4-20° rebar 0.33d tans
#5-3'6" rebar 00558405 tans
#E-5' rebar 0.24733 Lons
#5-2":27" dowels an ea
H#E-2"u2T" dowels 12 ea
314"x3" anchor bolts 12 ea
12"824" cont Footing
(F11 16.357E54 32 cy
EE"REE"#12" Foating
[FZ] 5.04166E6667T cy
483"148"112 footing
[F3) 1.185185155 cy
5" concrete slab 47, 25308642 oy
Finish concrete slab 3046 =f
F1Footing
Foundation Plan
Morth wall a0 03333333
South W all 80 03333333
Eastw'all 40 03333333
Swiest S all 40 03333333
FZFooting
Length ‘width Height
233 723 15
F3 Footing
Length ‘width Height
4 4 1
I 5" concrete slab
Height Length
0.41EEEERET 20 0.EEEEEEEEY
0.41EEEEEET 80 0.EEEEEEEET
0.41EEEERET 20 0.EEEEEEEEY
Ooorways
Height Length ‘width
0.41EEEERET 9 [0.EEEEEEEET
0.41EEEEEET 4 [.EEEEEEEET
0.41EEEERET 3 [.EEEEEEEET
| Finish concrete slab
Length
a0 0.EEEEEEEET TH.EEEEEEET
Entrances
Length width aTY
3 0.EEEEEEEET 3
Oiouble Brick
Length ‘width aTY
1333333333 0.EEEEEREET 2

(=1
0.665
1.043
1502

oty

aTy

TE.EEBET
TH.EEGET
ERRC ]

Width
40

SF

SF
17evera

Length  ‘Width

73333 2
73333 Z
39,333 Z
39,333 £
229.33
CF cY
126125 BOMEBEET
CF Y
32 118513513
Width
1] 0.EEEEEEEY
20 0.GEEEEEET
0.EEEEEEEY
CF cY
25
i
1EEEEET
IGEEET  0.33350617
Q.GEEEET  38.EBEEEET

15

Height
1
1
1
1

12.6EBEEEY
15.6EEEEET
133333333

SF
J041FFTTS

CF
158.6667
158.6667
TO.BERET
TO.666ET
4556667

CF
E11.251262
B11.851852
42962962
1266 6BERT

v

16. 3576543

cy

46.313558025



0. NEEE66ET

I #4-20" rebar

#cfRows Size

4 #4

I #E-5' rebar

| #5-3'E" rebar

| #5-3"n27" dowels

Dol Length
3

Size
#E

Size
#5

Size
#5

EarLength BarlLap Total # of Bars  Combined Febar Lengtl Unit 'Weight

20 15 S0 1000 0.665
BEtar Length # aof Bars Footing ATY Tatal Rebar Length Uit 'weight

5 22 3 330 1602

BEar Length # of Bars Footing QITY Tatal Rebar Length LInit Weight

il 1 z 1z 1043
Spacing Unit wWeight Length of Footing  # of dowels per spacing  Total # of Dowels

2.GEEEREET 1042 22933333 1 =11]

16

=53 tons

[=1=ta3 0.334

b= tons
435 EF 024783

b= tons
116.816 0.058408



[17.0M18  —leavethis cellalone,

Blacks
= each] 0 6ABBEAEE3 ] EA F
1616 he awy block 241 296.50 1333333333 575 554 4305 436
1816 spl-f ace block 2436 2741.00 2025 ublecounting comers by using ful perimeter of builiding, remember 1block passes by the other
16165 end black 171
1648 bullnose (112 block] 50 112 blocks have 12 5f
81616 bulnose block 50 21 21 pier block doss not have 4 corners lke 4 comers of bulding
| ]
8xEw16 Il block 52 $oo
8xEw16 band beam block 1167
8xE15 band beam block 104
) Height Below
Lenzgth Haight CMUHzight | CMU Length
Grade
ffeet) fest) feet) ffeet) feet)
|Westwall 40 18.00 0.67 133 200
EzstWall 40 18.00 0.67 133 200
North Wall 80 18.00 0.67 133 200
|South Wall 80 18.00 0.67 133 2.00
Quanti Width Height OpeningSpace | EntrySisbBlack | ) e iBlock | FullEndBlock | Lintel Black
uantity ! =18 Block Reduction Reduction feEn o Ll En oc Intel Eloc
(=ach] feet) feat) [=ach (=ach] [=ach) (each) [=ach)
30" x " HM Doors. 2 3.00 6.67 20 45 20 20 10
[Storefront System (s it just the glazs?) 3 9.00 8.00 72 20 36 36 29
= 52 25 3 3 33
MASONRY REBAR columns  totalvertical bars
length height oc spacing length per bar lap bars per course rows total hoizontal bar: total feet total Ibfft total Ibs
240 0 4 20 15 2 5 10 2367 0.668 1581.156
420 sbar
#5-4"rebar 2490 20 2.686866667 4 1 90 20 360 1.043 375.48
#5-5'6" rebar 2430 20 2.67 5.50 1.50 4.00 90 338 1853 1.043 1938.937
#6-4' rebar 20 4 1 13 12 48 1.502 72.096
#E-5'6" rebar 20 5.50 150 [ 48 284 1.502 396528
inside pier gy
s notthe same
height a5 outside]
piet heigkt
lenath lap how many per openings total fr total Ibjf total Ibs
oriertstion,
&5 0 3 2| 35 1.502 5858
10.50 0.00 6.000 5 315 1.502 73.13
#5-12-6" rebar 1250 0.00 3 3 1125 1.502 168.98
SIE"xE" anchor bolts 240 2666666667 34
3.375
15.75
I ]
H
v
v
v
WE5E 1ebar v
666 rebar H
BET0-6" rebar v
| #6126 rebar | H

17



#4-20" rebar b=
#5-4' rebar lbs
#5-0'E" rebar lbs
#6-4" rebar lbs
#E-5'E" rebar b=
#5-6'-6" rebar b=
#5-10'-6" rebar b=
#5-12"-6" rebar b=
S/8"sE" anchar bolts ea
8158216 heawy black =f

3500 psi concret: = =f

SuBx16 split-Face block =f

18416 end block =f

SuBnE limtel black If

Sudn16 bond beam block If

Sudnd bullnoze (112 block) =f

Su8x16 bullnose

black =f

Martar of
3000 psi grout vertical =f

3000 psi grout harizontal If

Pralite

MORTAR

Total 5quare
Square Feetof | Square F.EEt-Df Fest of CMU Maortar Total Mortar
Wwall Opening Block Coverage
[sgft.} [=gft.) [=gft.) [cff=f) [cubic feet)
Combined Walls 4300.00 256.00 4544 00 0.05 227.20

GROUT

3200 psi concrete grout [courses below grade]
3000 pzi grout vertical [all vertical cells with reinfarzing!
p=i grout vertical [all vertical cells with reinforzing) apr
0 psi grout horizontal [all horizontal Blocks with reinforc
i grout harizontal [all horizontal Blocks with reinfarcing)
i grout harizontal [all horizontal Blocks with reinfarcing)
Pralite [all empty cells without reinfarcing)

EAfcourse

470.25
36

[ RTTRNT.

18

0.67
1.33
240
4.875
9.375
4126.00

height

0.667

27

15.75
0.666666667
0.666666667
0.6666EE6E6T

=f

418.00

1728.00
630.00
778
135
56.25
914.25




|5.0:"5 —leave this cell alone |

Quanti Length Total Weight Total Total
v gt Length e Weight | Weight

Descriptior| Designation (each) (feet) (feet) (Ibfft}) [(pounds)
Column TS5x5x3/8 column 14'7" 3.00 14.58 43.75 22.37 973.69 3/4"%x9" anchor bolt 3/4"%9" anchor bolt
steel Joist [18k3-19'4" 38.00 15.33 734.67 7.70 5,656.93 | (tons)
steel Girde|W16x36-39'4" 2.00 20.00 78.67 29.00 | 2,281.33 1.14 2 19.33333 38.66667 Structural Steel Deliver| Structural Steel Defivery
TS5x65x3/8 column TS5x6x%3/8 column
147" 147"
width of [Length of
Length | wWidth D:ackino ;Zi:ino End Lap [ Total
e & W16x36-394" W16x36-394"
Descriptior| Designation (feet) (feet) (feet) (feet) (feet) SF 3/4"x9" anchor bolt 3/4"x9" anchor bolt
|metal Roof4'xa0" 18 gage deck | 7867 | 3867 | 400 40.00 0.50 | 3080.28
Footing 3/4"x9" anchor bolt 3 4 12 Structural Steel Deliver| Structural Steel Delivery
T85x5x3/8 column TS5x5x3/8 column
Columns  bolts per column 147" 147"
WHEx36-394" W16x36-39'4"
0.5/1 —leave this cell alonel
72100 Thermal
Insulation length (ft) height (ft] Total SF
R-13 Batt Insulation 206.218 12 2474.616 3367.104 total sf
111.561 8 892.488 runs up beyond drywall shouldn't be the same sf as drywall, drywall stops just above ceiling while insulation keeps going
1.5/1.5 —leave this cell alone
1D Door Description Qty (ea)
1 3'%7' ALUM Door (left hand reverse swing) 1
2 3'x6"-8" HM Door (right hand swing) 1
3 3'%x6'-8" HM Door (left hand swing) 1
4 3'%x6'-8" HM Door (left hand reverse swing) 1
5 3'x6"-8" HM Door (right hand swing) 1
6 3'x6"-8" HM Door (right hand reverse swing) 1
1D Window Description sf
1&2 |storefront 216

19



3.0/3.5 «—leave this cell alone |
092900 Gypsum Board length (ft height (ft) Total SF
5/8" Drywall sf 206.218 12 2474.616 3367.104 total sf
111.561 8 B92.488
096816 Sheet Carpet total sf total sy
400z Carpeting sy 2911.81 323.5341
floor wainscott
093013 Ceramic Tiling total sf length ft height ft total sf
6"%x6" Glazed Ceramic Tile
within set sf 47.833 24.827 6 148.962
096513 Resilient Base length ft
4" high 1/8" rubber
straight base If 279.325
4" high 1/8" rubber base
outside corners ea 6 should include your column corners too

099123 Interior Painting
Drywall 1 coat sprayed

pimer sf
Drywall 2 coat latex paint

rolled sf
IS.IJIB —leave this cellalone

Water line should include piping in bui

3367.1

3367.1

ding and run to the meter [we will use copper,

but in reality the main line fram the meter to the structure would be PVC) Do not take off sprinkler system
Sanitary Sewer line should include piping in building and run to the 5'-0" manhole at the front of the site
Storm Sewer line should include piping inside the building run to the 8" storm sewer line at the front of the site

22 00 00 PLUMBING
221113 Domestic Water
Piping
sink 12-18 Water Supply Piping 0.
toilet 6-8 1/2" type L copper water ne  99.4025 LF
172" ball valve (main shutoff) 1EA
142" pressure reducing valve 1EA
221316 Sanitary
Waste/Vent Piping
Waste/Vent
4" diameter cast iron pipe 12999 LF
2" diameter cast iron pipe 36.574 LF
27 cast iron p-trap 2 EA
2" cast iren floor drain 1EA
221400 Facility Storm
Drainage
Storm Drain Piping
4" cast iron pipe 174.481 LF
4" clean out 2 EA
4" roof drain 2 EA
224200 Commercial Pibg
Fixtures
Fixtures/Finish Plumbing
Water closet, china 1EA
Lavatory, china 1EA
Single handed faucet w/drz 1EA
Electric tankless water hea 1EA
Shutoff valves 4 EA
Supply lines 3 EA

727| 0277 126
0.213 0.187 2753 2833 046 0.46 2487 36467 421
vert
3307 1073 066 4251 B044 05 15 Vert
6.617| 9207 18
Vert
39.312 2243 49.07 0844 1745 42267 18 0.41667

20

total sf

196.795

Vertical
2.664 2202 0.41667  0.063 0.33

0.0625| 0.33333

0.5

15



| 8.5/9 —leave this cell alane I
All metal duct should be taken off as square feet and converted to pou
23 00 00 HVAC

230000 HYAC
S ton, 4,000 cfm reu 2 ea 1)
Suprfo 2 15 25
24"118 230" metal
duct 35 lb= 1 Side 15 25 7.5 5F
24"15" w24 12"
metal T (B returms] 33.5 lbs 2 Side 2 2.5 10 sF
length*height 24"%12" metal duct 204 lbs 3 17.5 SF
24"w12" metal end
cap 2 lb= 4 ? EA 35 5F
circum®lengtt 127 dia metal duct 152.9 lbs g 3}
3" dia metal duct 37.7 lb=s B Left Unit 2 1 135 If
" dia metal duct 28.27 lbs 7 side 2 135 54 SF
12" dizinsulated
flexible duct 28 If g side 1 13.5 27 5F
E" diainsulated
flexible duct 10 I 9 81 5F
T bar mount 24"w2d"
diffuzer widamper 10 ea Right Unit 2 1 20.G|If
Frtorm side 2 20.5 82 5F
24"324 24" metal
duct 32 lbs A side 1 20.5 41 5F
2d"a2d" w 2d"12t
metal T [E" returns] 36 lbs B 123 5F
24"w12" metal duct 43 |bs C Total 204 5F
24"12" return air
grille 24 ea
Exbraest
Exhaust fan 1 ea
3" dia flexible duct 10 If
fihar
Inzulation 500.4 sf A)
w H #side
2 2 4 16 5F
2 EA 32 5F

21



2} E& ] If cir. If 8} Ower Down EA Lf
Returns Fart 2 0.5 4 4 SF Right Unit 16 2.356 37.7 SF |LF 2 7 23
Tee 1.5 0.5 2 1.5 5F it 9} Ower Down EA LF
2.5 2 5 SF include LF 2 2 2
Bottom 2.5 2 1| 6.25 5F 7l If cir. If  5F 2 1 2
] 16.8 5F Right Unit 17 1.571 26.7 Total 10
2 EA 33.5 SF 1 1571 1.571
4) EA Total 28.27 SF
2 1 4 bottom dimension should be 24" x 30
3 SF
5}
Left Unit If cir. If Right If cir. If
13 3.142 40.84 5F 15 3.142 47.12 SF
EA 2 EA 1
81.68 SF 47.12 SF
| 3 3.142 9425 5F 1 3.142 3.142
EA 2 EA 2
18.85 SF £.283 SF
Total = 100.5 SF Total 53.41 5F
Taotal 153.9 SF
B} EA c}
Returns Part 2 0.5 4 4 5F Left Unit
Tee 2 0.5 2 2 5F Side 2 4 16 &F
r 3 1 2 & SF Side 1 4 2 5F
Bottom 2 3 1 & SF 24 SF
| 18 5F Right Unit
2 EA 36 SF Side 2 4 16 5F
Side 1 4 2 5F
24 &F
Total 43 5F
| 9.0/9 «—leave this cel alone |

Units should match the units in RSMeans

6 feet to top of service panel, if not noted wall receptacles are 18" above floor and switches are 48" above floor.

1 gang switch boxes should be used for all switches and receptacles, all other boxes should be 4" junction boxes

10 gage wiring is on a 30-2 AMP breaker, this consists of 2 hot wires (black and red) a neutral (white) and a ground wire.

So you will have 4 wires running through the EMT to get to the RTU's, this wiring is not for the service outlets on the roof but for the direct wiring of the RTU's
26 00 00 ELECTRICAL

6in add wire 260000 Electrical
2ft add wire Power Service

400 amp main service pa 1lea convert clf = 100 If
12 gage black wire 17.46413 ft clf 1370.373 horizontal conduit ft
12 gage white wire 17.46413 ft C 310 vertical
12 gage ground wire 17.46413 fr clf
10 gage blackired wire 15792 ft this iz both the amount of red hot and black hot ling, so it should be double what your white neutral and ground are, convert to cIf
10 gage white wire 0.7896 ft clf also 4 wires would run to 1 RTU and the the other run of £ wires would be a little longer to get to the 2nd RTU
10 gage ground wire 0.7896 fr clf
ENT 3/4" conduit 1680.373 ft
10ft piece  #10-3 armor cable 0.2 ft clf 2 10 awg extra foot for service box
10ft piece  #12-2 armor cable 48 ft clf 1 10awg extra foot of each wire for junction boxes
1 gang switchbox (switc 37 ea short, double check count 46 12 awg extra feet of each wire for service box
4" square junction box 84 ea 192 96 12awg extra feet of each wire for junction boxes
1 gang floor 3ea
Power
Switch, single pole 15 an 4 ea
receptacle duplex 20 amy 36 ea shaort, double check count
Lighting
2Zx4 wi3 32 WTE 48 ea
300 Watt metal halide (Qu 6 ea

56.5
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[052

—leave this cell alone

31 23 00 Grading and Excavation

4" underslab gravel, sidewalk

3213 00 Rigid Paving

Sidewalk concrete
Finish sidewalk
#4-20" rebar

30.5741 sy

13.7191 ¢y
825.5 st
0.0935 tons

Thickness Length  Width

0.3333333 80
0.3333333 47

6.50 173.33 sf 19.3 sy
6.50 101.83 sf 1.3 sy

Thickness Length width

30.6 sy

east 0.3333333 47 6.50 101.83 =f 77 oy
eastcurb 15 47' 050 3525 sf 131 ¢y
south 0.3333333 80 6.50 17333 sf 6.42 cy
south curb 15 80 0.50 60 sf 222 ¢y
13.7 cy

length rows Rebar lengLap 18” slicks
curb 127 2 20.00 15 14 ea

centerline of curb section

23

this is cf not sf, you found volume because you x the t

Length Width

47 6.50 305.5 sf
a0 6.50 520 sf
825.5 sf

the top of the curb is all part of the sidewalk that needs finished

total length Ibift
280 If 0.668 187.04 os 0.0935 tons



Assessment and Evaluation for SLO 4
Courses: CMGT 31000 — Cost Estimating
Academic Term: Spring 2020, Fall 2021, and Spring 2022
Instructors:  Matt Ray
Evaluation of Assessment Data:
Indirect Measure

The Indirect Measure for SLO 4 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An average 85% ranking was achieved for this SLO.

Term ACCE SLO RawScore | percent
a-s
F 2021 4.25 80%
4. Create construction project cost estimates.
S 2022 4.48 90%

Direct Measures - Assessments and Evaluations

The Direct Assessment consists of a lab assignment (custom designed to provide students an
opportunity to create cost estimates covering multiple divisions for a given project throughout the
semester) and a final group project (represents a culmination of lab experiences, creating a cost
estimate and submit a bid on a similar project).

Term N Direct Assessment A(\;/s;i;%e ?,Z:E:lglf gezl'l;geiltt
Spring 2020 |5 Finalproest | 11011507 7
Fal 2021 5 Fina Project | 119150 | 7
Spring 2022 | ¢ Finalproest | 12415585 7

The course includes multiple labs, with the Concrete Lab being one example. The individual labs are
submitted each week as smaller portions of a larger lab project while the Final Project includes a
larger portion of a project including multiple divisions, markups and additional submissions as part of
the bidding process. Individual labs combined make up 15% of the final grade while the final project
alone counts for 20% of the final course grade. The final project is the culmination of the course
experience and provides evidence of a student’s ability to successfully create a cost estimate. An
average score of 79% was achieved for the direct assessment of SLO 4 - Create Construction Project
Cost Estimates for CMGT 31000.

The target for the direct assessment is that students would achieve an overall average of 75% or better
based on total grades for each assessment. Both the Concrete Lab and the Final Project were greater
than 78% indicating that the target value was met.

24



Proposed Actions for Course Improvement:

For SLO 4, students are provided with a significant amount of time in class to work on the labs as
well as the final project, but students are not required to stay until the lab session is over. They have
been required to stay for the instructional piece of the lab. Students commented that they wish that
they were required to stay until the end of lab sections to hold them accountable. Future course
sections will require students to remain in lab until their work is complete or time runs out. Student
achievement on the final project is impacted by students not taking advantage of class time to work
on their project. Students also requested that lab instructions be recorded and posted as a resource to
refer back to when completing their work. This was implemented in Spring 2022. There was positive
feedback from students that used the videos as an additional resource. Many students still preferred to
email and ask questions as opposed to watching the videos. Overall, the videos had a positive impact
as an additional resource for students.
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Student Learning Outcome 5

Create Construction Project Schedules



Introduction
State the SLO #5 description and the associated course presented here

In CMGT 32000 — Scheduling and Project Control, there are five assignments that relate to project
scheduling. Students are provided a set of plans and a detailed cost estimate, create a WBS (for the
schedule), determine the costs for all tasks, and enter the information in MS Project. Construction

then begins, and students enter actual construction progress and cost information in the schedule at
the half-way point of the project and when construction has been completed.

Assessment Methods (additional information in the Direct Assessment section of this report)

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 5, there are three assignments that are used as Direct Measures in Fall 2021.

1. Create a Project Schedule in MS Project
2. Garage Project Work Breakdown Structure (WBS)
3. Garage Project - MS Project with Updates

During Fall 2022, there are three assignments are used as Direct Measures.
1. Lab #1 — Creating a Schedule
2. PROCORE Project — Generate a WBS
3. PROCORE Project — Generate a Schedule

Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 5 Report Content
Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
Explanation and rubrics (grading criteria)
Graded student work (using the rubric)
e Assessment Report for SLO 5

Indirect Measure
The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 5 (found at the end of this SLO report).



Direct Measures

Fall 2021: The Direct Measures for SLO 5 are assignments that include:

1.

2.

Create a Project Schedule in MS Project: based on the class exercise of a small residential
construction WBS, students use MS Project to create a construction schedule.

Garage Project Work Breakdown Structure (WBS): The project is a 624 square foot
garage with some sitework (sidewalk, driveway, and utilities). Students are given a set of
design drawings with some specifications included in the drawing set and a detailed cost
estimate with a Work Breakdown Structure (WBS) in the CSI MasterFormat. The
deliverables of this assignment are a WBS for the project schedule (schedule tasks) and a
manual project scheduling diagram.

Garage Project - MS Project with Updates: Once the assignment of the costs was graded
and handed back, the final cost numbers were determined by the course instructor and
then modified by means of a class discussion. The final cost amounts were determined
and recorded. Students then had to enter that information (tasks, durations, predecessors,
logic, and costs) into MS Project. The final schedule was created after the completion of
construction, based on information provided by the course instructor. Students had to
document project measures and “lessons learned.”

Fall 2022: The Direct Measures for SLO 5 are assignments that include:

1.

Lab #1 — Creating a Schedule

2. PROCORE Project — Generate a WBS

3.

PROCORE Project — Generate a Schedule

Graded Student Work

The assignments are not “marked up” since these assignments were graded in Canvas. The grading
criteria for each assignment have not been created in Canvas (yet). The course instructor completed
the grading for each assignment using the grading criteria. The grading criteria and any instructor notes
were sent to the students via the “Comment” section in Canvas using “SpeedGrader.” An example of
how it looks in Canvas is shown after the grading criteria for the first two assignments. The
“Comments” in Canvas do not reproduce well, which is why just the “graded” grading criteria is
provided for the last three assignments.

The following pages show the student work for each assignment followed by the grading criteria for
that specific assignment.



Fall 2021

1. Student Work Example for Direct Measure #1: Create a Project Schedule in MS Project
Lab Assighment #2 - Create a Project Schedule in
- @ Published
M.S. Project -

H

Take the attached Project Schedule generated in excel and generate a M.S. Project Schedule for submission and
review.

** | prefer project files for submission, if not then pdf's, or pictures from your phone. | want to see logic, and end
date.””

Assignment 2-1 Solutionxlsx &

**Your Project file should look like this.. Lab #2 - Create project from Gantt Chart.pdf 4

You sort your tasks by clicking sort by the Start date... (worth 1pt)

_

mource Usage - 81 - Mo Highlight] - Timescale:
source Sheet - % = T (Mo Fitter - Days
ther Views - # Tables - 77 [No Group!

o Vi Duts

~| Critical Tasks - .
- . - = = =
TFE T Fomat Tasks sk Baseline Siippage
lds - Path ~  ~ -
e Styles
Add tasks with dates 1o the tr
g
Points 10

Submitting  a hle upload



Student Submission Example

S A e sl I i - O O N O N M e
¢ = HomeBarChart_McAc 36 days Mon 3/6/21 Mon 10/25/21 0 days r 1
) - window/Door Sdsys | Mon9/6/21 Wed 9/8/71 16days |
i - Shingles ldasy | MonS/86/21 MonS/8/21 35days -
] -y Plumbing 4days | Mon9/6/21  Thu9/9/21 Odays
1| electrical adsys | Mon3/6/21  Thu9/s/z1 Odays
2| ., HVAC Adsys | MonS/8/21  ThuS/S/21 Odays
5 - Masonry 10days | Thu9/9/21 Wed$9/22/21 l6days 2
3| my Drywall/Finish 10days | Fr9/10/21 ThuS/23/21 Odays 101112
1 - siding/Trim Sdays | ThuS/23/21 MonS/17/21 16days 5
4 - Sidewalk 2days | Thu9/23/21  Fri9/24/21 17days 5
& | ®m  putside Light | 1dasy Thu9/23/21 Thu9/23/21 224d8ys 5
@ | owg Trim Scdays | FriS/24/21 ThuS/30/21 Odays 13
¢ | m  FneGrade Zdays | Tue$/Z8/21 Wed 9/29/21 16days 145
ERE] Gutters 1dasy | Tue$/28/21 Tue$/28/21 19days 1
T - Landecaps Zdays | ThuS/30/21 EA10/1/21 16dsys &
5 | = Paint Sdays | Fri10/1/21 Tuel0/5/21 Odays 14
6 | - Doors/Hardwars 2days Wed10/6/21 ThulO/7/21 Sdays 15
17 L] Casework Zdays |Wad10/8/21 ThulO/7/21 Odays 1%
W | Eathroom Sdays | Wed10/6/21 Fril0/5/21 4days 15
18| = Floonng Sdays | Fri10/E/21  Thul0/14/21 Odays 17 T
n - arch Punch lday | FM10/15/21 Fri10/15/21 Odays (18.17.18.19
20 - Finishes/Inspection  Sdays Mon 10/18/21 Fri10/22/21 Odays 21
2 - Completa/Owner 1day Mon Mon 10/25/21 Odays 20
Walk/Turnover 10/25/21
Task inacTie Migiterd Starnenly [ 4 Crnical Spi
Spirt INGCTE Surmmary I 1 Fmigkeanty 1 Progrid —
Project HomeBarChart McAda | wmmene * Mangal Task I el Tass D Manal Progress —
Dot Tue 8/7/21 Summary 1 owimenony P S Migme: @
Prejact Summiary 1 MancsiSummarny Roilp a— Dtising +*
mactve Task Maraal Summary P ctieal ——
Page 1




2. Student Work Example for Direct Measure #2: Garage Project Work Breakdown Structure
(WBS)

Lab Assignment #9 - Garage Project Work

Breakdown Structure (WBS)

Review the attached drawings, create a Work Breakdown Structure, and submit for review.

Garage Drawings.pdf 4

4
Points 10
Submitting  a file upload
Due For Available from Until
Mov 15, 2021 Everyone Mov 2, 2021 at 12am Mov 14, 2021 at 11:59pm
(7 !

AIONA D6 ONLY NOH 7O 20 DR ON

£ ERHED TR L

AT

R

COPYRGH FOXIP, FO0K Y HEVEN J FEIERSI | Mk, PE AL

RESIDENTIAL OARAGE

624 SQUARE FEET

SECIFICATIONS:
CONSTRUCTON ZHALL CORALY W
NTERNATIOMAL BULIPNG COPE
31 FOGTNG ANG FOUNDATON CONCEETE TO/BE 3,500-P0
CONCRETE
3.2 9.4 CONCRETE 70 BE 4 CO0-PS| CONGETE
PRFLD 18
0T BE POLAASFIR 82
USED INER ALL ALATE
NLFACTIRER 10 PREPARE AN SDRAT

e 200%

CHOLATIONS FOR R55E5
64 ATTACH AL NGN-GAALER TRUSSES 10 WALLS Vil
SUFEONH TS
71 NSULATON 10 22 LNPACER BT INSLLATION
P BOCR 16 BE-FREF NS NS

DO 1OV FACTORY-PANE
T WGOW AES
CEL POOR HARPWAE 0 BE A5 FOLLOWS

| BACH FLODR-MGUNTER BOORSTOP
WEATHER STREP NG

NG PANT 10 BE:
%

[
TG COATS OF INTERICR L ATEY, PAINT
P2 ENIEROZPANT
ONE COAT OF OL-PASED
WD COATS OF EXTERORL
5 DOORPANT:
WO COATS OF ELERORLATES PANT
26 NTERCE LGS 70 LE FOLE-TLEE FLUCRESCEN
FINLEES
252 EXTEROELICHIS 10 B2 PRASS COACH LIcHTS,
265 PANEL TOTE TO-MF SNELE-PAME PANEL Wit
ZPOLE MAN CIRCLIT BREAKER,
26 4 PROVIDE TND 20-4) CRCUTSFOR QUILETS
AND ONE 20-A00P CRCIT FOR LIGHTS
26 5 SERVICE WRE TO BE 7 EACH B4 ALLIMNUM 'WRE
CROUND.
2 TER WKE TOBE 2 EACH #12 COPPER WRE
WiTH SROUNE.
267 ROND 10 BE & COPPER 0D
31 INE
B2 AL PLL SAALL L COMPACIED 10 995 OF A
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Student Submission Example

wall
Framing
Sheathing/Insulation

Roofing

| MEP ‘ | Siding |

Drywall Trim Exterior

Exterior Finish

Flooring/Ceiling
"

Trim Interior

sidewalk

[R— A

Construction of Residential Garage

Permits & Drawing
Design-layout
Plan out site

Foundation Layout
Excavate

Pour concrete
Cure

‘Wall Erection
Set layout

build per elevation west, east, narth and south

Floor Plan
Concrete slab on grade

Install steel door location/Garage door

Roof

Install cable and truss
Ridge location/installation
Install cable end truss
Install shingles

electrical plan

set layout

Rough in electrical
Install terminal

‘Wire lights and switch

Interior

Install insulation
Install drywall
Add finishing
Add paint

Exterior

install cedar trim
install steel door
Install garage door

10

Submission to 14 2021 at 5:120m (grade: 9) -
view:

Student Viewed Document: Nov 15, 2021 at 5:40pm

Submitted Files: {click to load)

[

lab9wbs - IMcAdams.pdf

Assessment
Grade out of 10

Comments for this Attempt.

@ s et a wor breskdown structure. there's no logic in a WBS you're just listing/organizing activ

Bradiey Bastin, Dec 5, 2021 at 10:54am

Download Submission Comments



3. Student Work Example for Direct Measure #3: Garage Project - MS Project with Updates

Lab Assignment #10 - Garage Project MS Schedule :]

Review the attach word document and generate the follow:

« Gantt chart
« Cashflow Report

Lab #10 - Garage Project in MS Project.docx ¥,

el
Points 10
Submitting  a file upload
Due For Available from Until
Nowv 29, 2021 Everyone MNov 16, 2021 at 12am Nov 30, 2021 at 11:59pm
|Garage Project Schedule in MS Project = Paste the entire schedule into Word, as shown below.
* Paste the Stafistics box below the Gantt Chart: Project -> Project
Objective Information -=Statistics
The chjective of this assignment is to enter the scheduling information for a Garage Project Nl ol el P 2 T P T O T
into MS Project, create a Gantt Chart, and a Cash Flow report. Later we will update the a T
schedule based on information from the field 5 oL@l tangrmaten  Osmn % A
v Gkr | Pkl i & o
Entering the Scheduling Information for the Garage Project into MS Project | = Gn Cmebheis e % i
¥ 0 et 12ien
1 Pl - l g Lowy Ll
1. As shown below, create columns in MS Project, that correspond to the information in | ot s 5 e
the table on page 4. “Scheduling Information for the Garage Project” al 1D ekt i H
2. Copy and Baste the five (4) columns from Word into MS Project (Don't copy the # =
column).
3. Assumptions:
o Costs are reasonable estimates (Total Project Cost = $35,000).

o Inspections are “Milestone” events, Duration = 0 and Cost = 0 (Costs for
inspections are included in Permits & Inspection (Costs).
Change all tasks from Manual Schedule to Aute Schedule. Just click on Task Mode
then Auto Schedule (under the Task tab).
Change the Start Date (Project = Project Information)
o Project Start Date: Tuesday, 11/9/2021.
Working Time: 5-Day Work Week
o Mon-Work Days: US Holidays

Deliverables %]

LIS

=3

7. Gantt Chart (Task Name, Duration, Predecessor, and Cost) Lal
o Pdf page layout 1 page in width or: |
o Npnfle Cl
o Oruse the Snipping Tool to capture the entire project. Here's what to do.
= File - Print - Settings Pages 1 to 1 (refer to the figures on the following
page}
= Landscape Orientation.
= Page Setup {at the boftom) and then under Page (tab) Fit fo 1 page
wide by 1 tall
= Under the Legend (tab), Legend on: None.
Then you should be able to snip a picture of the entire schedule and o
paste into Word. —_ =

AR NN NN NN NN NN NN NN NN NN A NN AN NN AT

8. Cash Flow Cost Report
o Report (tab) -= Costs -~ Cash Flow.

11



o Create a Cash Flow Report that looks like the one below, except the cost will Scheduling Information for the Garage Project

be differant
# Task Name Durstion | Fredecessors Cust
1_|General Requirements
©omn0n 00000 2 |Permils & Inspection (Cosis) 0 days 5600.00
* - 3 |Building Inspection 0 davs 24 5000
$3,500.00 535,000,00 4 Final Inspection 0 days 6 50.00
O 5 |Surveying 1 day 8 $1,600.00
$3000.00 £30,000.00 6 Clean Up & Punch List 1 dav 35 $1.000.00
- 7 Earthwork
u $2,500.00 52%5,000.00 - -
8 Clearing & Rough Grading 1 day 2 5750.00
I $2000.00 £20,000.00 9 |Footer Excavation 0.5 days 5 $300.00
m se0000 [ 10 Final Grade and Landscape 1day 7 $550.00
N : 11 Concrete
< $1,000.00 510,000.00 12 |Reinforce and Pour Footer 0.5 davs 9 5700.00
U 13 Foundation (Form & Reinforce) 1 day 12 $3.400.00
e | S500000 14 |Pour Foundation 1day 13 $600.00
. 000 15 |Strip Form & Backfill 0.5 days 14 $700.00
Safsfaanagazansaana 16 |Slab on Grade 1.5 davs 15 5$1.700.00
Cost soddeddadtddgdi{ T4 17 |Driveway & Sidewalk 1 day 32 $2,000.00
EEEEEEEEE R EE T 18 Wood
$35,100.00 EREENFFREERENNFRER Ly 19 |Framing 2 davs 16 $1.500.00
20 Trusses 1 day 18 51.500.00
e Rt st 21 |Wall Sheathing 1 day 20 [$3.000.00
22 Roofing 1 day 21 52,700.00
= e 23 Openings
General Requirements $3,200.00 24 |Install Doors 1 day 22 52.500.00
Farthwork $1,600.00 25 |Flectric .
26 Excavate & Install Electric 1day 15 5400.00
Conerets $9,100.00 27 |Reugh-In Interior Electric 1 day 24 $2.100.00
weod $8,700.00 23 |Finish Electric 1day 35 $800.00
Openings $2,50000 29 Electrical Inspection 0 days 27 50.00
. 30 Thermal-Moisture Protection
Electric $3,400.00 31 |Insulation 1 day 29 $1,300.00
Thermal-Meisture Protection $2,300.00 32 Exterior Wall Panels 2 days 24 51,000.00
Finishes 54,300.00 33 Finishes
34 Drywall 2 days H $2,300.00
35 Interior Painting 3 days 34 5700.00
36 |Exterior Painting 3 davys 32 $1.300.00

12



Student Submission Example

Flafz = il o sl 7 RPN RO e O [ PO
1 ) Geneal s000|
B - Permes & wspection (Costs) 0days '5800.00| ne
[F] = auiongrapscuon caws  m 5000 o 2
| m tralespecion odas 8 5000 e
T om sevams aew s sL60000)
< - Clean Up & Punch ust 1day 18 51.000.00|
T Il nrwork ‘so.00|
] = Cleanng & R ough Grading 1day 2 $7%0.00|
[5] = roster oxcavaen osams s 53000
] = Fimal Grade and Landscape Tdy 17 35000|
1 .l Concrete: 50.00|
] = Rarforce and Pour Footer 0sdys 5 570000|
n - Foundation [Form & Reforce) 1 day 12 $3,400.00|
[ =  fourfoundsion idy 542000
3 - St Form & Backiil 0sdns 12 $70000|
[ =  subenGrade Lsas 18 sL7o000)
W - Ormenay & Sdewak 1day 52 52.000.00|
e A woes soo0)
[%] = tamm Tays 18 s1.30000]
| om T 1ay e sLs0000)
[3] =  walshating 1dy o 5300000
L 1y m s2ro000)
) ) Openngs 5000
[#] = rewiooe 1y m s250000)
Bl - eletric 50.00|
[ =  crawammsitenc  1dy 1 s10000 x
[F] =  rewrnineersan ey om s210000)
[E] = resnpean taw s0000
[5] = teanaiingeain oams 21 om0
[ A o roteon 5000
[3] = rsuisin T ) sL30000)
[3] m  oerorwanpanes 2ews  m s1.20000]
u - Piithes s0.00|
[ = orpl ddms  m $2,300.00|
£ - Intenor Pamting 2 de = $700.00|
[ = trerorpanmg Say = £1.30000)
rage 1
Start Finish
Current Tue 11/9/21 Wed 12/8/21
Baseline NA NA
Actual NA NA
Variance 0d od
Duration Work Cost
Current 21d Oh $35,000.00
Baseline od oh
Actual od oh 0_
Remaining 21d oh $35,000.00
Percent complete:
Duration: 0% Work: 0%
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Fall 2022

Lab Assignment #1 — Creating a Schedule

Lab Assignment #1 - Creating a Schedule a+ % Edi

For this Lab assignment, you'll create your first project with Microsoft project 2019. You should learn how to do
the following:

« Set up a project file within the software, customize your toolbar, and format columns

« How to save a project file and specific project information to your project file

« Adding tasks and milestones to your project file

« Adding logic to your project file. This will seem difficult because we haven't covered this topic at length yet, but

reference the attached link for additional information on logic between activities - & Task Dependency.pdf 4,

Assignment File - &> Lab #1 - Creating a Schedule Updated é-11-2022.docx

Points 10
Submitting a file upload

Due For Awvailable from Until

Sep 7 Everyone Sep 1 at 12am Sep 8 at 11:59pm
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Student Submission

15t Submission

Duranzn

LT L

ey W oy o e AT 3 e Rt o SRR L 5 SO P

KT TETE ) i

o [ra [rasie Stame:
Mose |
oW = Office

168 days
Building_CasteelCit
£

Notica to Procssd O days

Euzavatian T gays
Faungatian 15 3as
Wrmarsian UTines L5 2
Backfl / Sne iZaas
Dralnags

Bz 2n Grase 15 2a
Eatgriar Wals 1T aw
Intasdar Wals 1Zaaa

Eatarar Snaatning 9 davs
Dears & Winaows § 2ave
HVAC Rzugh-in 30 a8

Pruning Reugh-e 20 aave

Blgceries Baugrein 10 adve

Thud/L/Z2 TheS/LZZ Ddsys
ThuS/LZ2 Fr9/9/22 Odsvs
Man $/13/2F 10/14/22 0 davs

Maon 8/19/27F9 20722 SaaE

T Frlla1n sEga
10/20/22

T 10V20/25 Wi LL/220 davs.

Tew LL0/20RN 10T IT davs

TROLLAAZTwes 11T 0 ses

Maon L2823 1108 e
Mon L3 IIMEA LI e
Thw 12/8/22 wed LT Caws

Tr L2/0B0ME LI 200 deve

TR L3I T LIBST10 as

14 Cimar Raugnen 15 dave Tus /12D Mes DRI Canve
" Maganry 35 dave Pri 21 TR LLID IT dave
B Ingulation iamt TR l/I8GD The W dams
" Orvwan T aavs Tua 1/7/23  wies 3/15/230 asvs
" Extarior fvgnes 30 dave Fril/3/13  The 3/16/33 I7 dave
K interiorFinicnas 4G davt  Tus 3/28/23 Mo &/24/330 dave
F) Finieh MEP 1ldays  Thu3/IE/23 FARIUIE lfdave
n Project Compiata 0 days Man &/26/23Men 4724330 daye 424
2" Submission
i J:B;ke Task Nams Duration . Start . Fanish . Total Acat Predacassons mfﬁml?i: .th 3 IPf'qudL—,Ik\"lBJ Jlf‘.*l"fé,ly*'?l ;nﬂfﬁg :
] =  Office 168 days Wed 8/31/22 Fridf21f23  Odays r 1
Building_Richards)_
1 - Motice to Proceed O days Wed B/3L/22 Wed 83122 D days B3
B - Excavation 7 days Wed 8/31/22 Thu 9/8/22 0 days 1
3 - Foundation 25 days Fri 9/5/22 Thu 10/13/22 D days 2
IE3 = undersisb 15 days #ri5/16/22 Thuln/s/Zz Bdays 3555 days
utilities
5 - Backill / site 12 days wed 10/18/22 Thll/322  SEdays 3653 days Too—
Drainage
| - Slsb on Grade 15 days wed 10/18/22 Tue11/8/22  Odays 3F5+3 daysd 1
T - Extarior Walls 17 days Wed 11/9/22 The 12/1/22 27 days 5
] - Intarior Walls 20 days Wed 11/9/22 Tue 12/8/22 oday £ )
B ™ EderiorShasthing 3 days Fri12/2/22 wes 27 days 7
1271422
0 - Doors & Windows & days Fri 12/2/22 Fril2/5/22 30 days 7
1 - HVAL Rough-in 20 days Wed 12/7/22 Tue 1/3/23 o days ]
T - Plumbing 23 days Wed 12/14/22 Fri 1/13/23 O days 1155-5 days
Rough-in
13 - Electrical Rough-in 20 days wed 12/21/22 Tus 1/17/23 o days 1255-5 days oo
14 - Other Rough-in 25 days Mon 1/2/23 Eriz/3/23 0 days 13552 days
1% - Masonny 35 days Thu 12/15/22 wed 2/1/23 27 days 5.9.10
1% - Insulation 16 days Wed 1/18/23 wed 2/8/23 3 days 910111213 r b,
7 - Drywall 27 days Mon 2/6/23 Tue 3/14/23 0 days 14,1655+10 days
1 - Exteriar Finishes 30 days Thu 2/2/23 wed 3/15/23 27 days 15
1% [ Interior Finishes 40 days Man 2/27/23 Friaf21/23 0 days 16,1755+15 days —F |
0 - Einish MEP 12 days wed 3/15/23 Thu 3/30/23 16 days 17
2 - Praject Complete O days Fria/21/23 Fri&/21/23 0 days 18,1820 4721

15




PROCORE Project: Crown Hill National Cemetery

The construction project includes the development of land within Crown Hill Cemetery for the four
branches of Military Services including the Army, Navy, Marines, and Airforce. Construction will consist
of site development, Columbarium’s, Support building, and Committal Shelter

PROCORE Project - Generate WBS a+ %, Edit

Review the Crown Hill Cemetary project on PROCORE and generate a WBS for the project. Make sure you list out
the Activities w/ durations.

Points 10
Submitting  a file upload

Due For Available from Until

Nov 10 Everyone Nov 3 at 12am Nov 11 at 11:5%pm

PROCORE Project - Generate Schedule a+ %, Edit

Review the WBS you created during the last Lab assignment and generate a schedule in M.S. Project. This project
shall include the following:

« All the activities listed in your WBS

« Activity Durations

« Logic - all activities shall show successors and predecessors were applicable.
= All activities shall be Auto scheduled

« Show your critical path.

Points 10
Submitting  a file upload

Due For Awailable from Until

Dec 2 Everyone Nov 20 at 12am Dec 3 at 11:59pm

16



Student Submission

Generate WBS
Submission Part (1)
CROWN HILL
PAVING | [SOPFORT BUILDNG [ FERCE | SITEELECTAIC BUILOING SERVICES [NTERIDR WALLS]
BIhSE ] STP.NDING|SEP.M RIOOF [ FEI\ICINGl [ LIGI—L:TING ] [-/&TER Mr.ﬁ.IN FIPING [ PORCELAMTILE]
EASE ASPHALT | [ MASOHRY ] | EEMETE | ELECTRIC LINES WETER MAN WALVES [ PAINT ]
CORNCRETE CURE] |E><TEF||DFl|FF|AMm [ S'w'IT||-|CES ] [ SANITP.F!YF'IPINGI [ INSUL.lﬂ.TIDN ]
FlE\.I'IDUS|CDNCFIETE METAL SDI-!FIT PAHELS THP.NSFIDFIMEFE [ STDF!Ml FIPHG_ ]
SHW GUARD STSTEM
Submission Part (2)

NATIONAL CEMETERY ]
EXTERIOR WALLS [FLOORERG ] [ ROCF ] [ FoomEnE ] FIRE PEOTEC 110N [ FEE ]
Iﬁikﬁl Smmm [ Gws_éﬁuwc; ] [ TOLETS | IWLWI swlmn
|ﬁ_fﬂ£| LINEP.FIMETALiSDFET PARNEL [ SINES ] SF'FIINKLIEFE FIFING [ FlETUIl:lN =0 |
[AHCHORS | [FORCELANTILH STANDING SE.QIM METAL BCF \WATER SUPPLY PIEHG SMOKE DéTECTDFIS F\CCESSl PAMEL
[ STEGIWFIS ] [EHOT-OFF vALYES

UNITHEATER

17



Site Work
1. Paving

Project WBS

Base
Base asphalt
Gutter

2. Pavement

Pervious Concrete pavement
Concrete Pavement Section
Asphalt pavement section

3. Support Building

.
L]
L]
L]
.
.
.

4. Curbs
.
.
.
.
.
L]
.
.

5. Jonts
L ]
L ]
L ]
L ]

Standing seam roof
Masonry

Exterior framing
Porch

Storage

Men's restroom
Women's restroom
Admimstrative

Flush curb
Reverse gutter pan
Mountable curb
Concrete curb
PCC curbs
Vertical curb
Barrier curb

Flush curb

PCC joints
Expansion joint
Contraction joint
Grooved joint

2" Submission

18




PROCORE Generate Schedule

15t Sbmission

D Task

Task Name Duraticn

Start

Finish

Qtr 4, 2022 | atr1, 2022 Qtr2, 2023
Mode Cct Now Dec Jan Feb Mar Apr

1 E wm Civil Site Plan 15 days Wed 10/19/2Tue 11/8/22
2 |E e Storm Drain Profile 4 days Wed Mon

Statining Plan 10/19/22 10/24/22 l
5 Civil Details Grading 10 days Tue Mon N

and Drainage 10/25/22  11/7/22
3 L Civil Details Sanitary 7 days Tue 11/8/22 Wed

Sewer and Misc Utility 11/16/22
3 - Civil Details Paving S days Wed 11/9/22Tue 11/15/2:
4 - Civil Detail Site 3 days Wed 11/16/2Fri 11/18/22
7 - Overall Civil Utility Plan 3 days Thu Mon

11/17/22 11/21/22 l

8 % Civil Utility Profile 10 days Tue Mon -

Sanitary Sewer 11/22/22  12/5/22 l
9 L Enlarged Site Plan 9 days Tue 12/6/22 Fri 12/16/22 N
10 - Foundation Plan S days Mon 12/19/2Fri 12/23/22 v;
1 - Framing Plans S days Mon 12/26/2Fri 12/30/22 l
12 L) Floor, Roof, Reflected 15 days Mon 1/2/23 Fri 1/20/23

Ceiling Plans l
13 - Interior Design Plan & 8 days Mon Wed 2/1/23

Schedules 1/23/23 l
14 L Elevation 6 days Thu 2/2/23 Thu 2/9/23 1
15 L Air Barrier Plan 4 days Fri 2/10/23 Wed 2/15/23 l
16 - Shelter Floor, Ceiling 15 days Thu 2/16/23 Wed 3/8/23

Plan, Roof Plan, & Slab

Plans W

2 Submission

Task | TasMame

0 o
1 = rounsmonsat
I - Footings
= Colmes
+ = s
LT
= = e
7 = Masonany
E = omingmi:
el - Lzpmat
= g
= s
= A
= Metmlfence
- W
= omenina
= ramng
- TaamEnT
g = sussor Bulee
= o
E = s
= o
= e

#arking

Extimatod complation 1 g3y

Duaton un Enah Tredecmacn | RatwrceNames

2o

wisa )

Thu 1/25/23 Mon 1

Mon 2/5/23 13

Thozs/zz 1

10

sl
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Assessment Report for SLO 5
Courses: CMGT 32000 — Scheduling and Project Control
Academic Term for Direct Evaluation: Fall 2021, Fall 2022

Instructors: Brad Bastin

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). An 88% ranking was achieved for this SLO.

Term ACCE SLO Ra\(’vl_Ssc)ore Range

F 2021 4.0 80%

S 2022 5. Create a construction project schedules 4.16 83%

F 2022 4.24 85%
Direct Measures

The Direct Measures consists of three assignments. The table below shows the average grades and
percentages for the direct assessments.

Term N Criteria Average Percent Target Percent

Project Schedule in N o

MS Project 4% 75%
0, o

Fall 2021 18 Garage WBS 89% 75%
Garage MS Project 0 0

with Updates 86.3% 75%
Lab #1 — Creating a o o

Schedule 7% 75%
PROCORE o o

Fall 2022 15 Generate a WBS 64% 75%
PROCORE o o

Generate a Schedule 80% 75%

The target for the overall average of the total grades should be at least 75%. The Indirect Measure
was 83% and the Direct Measure was 82%. Based on the perception of graduating seniors (Indirect
Measure), they felt confident in creating project schedules. The Direct Measure has been improved
since the initial accreditation. Direct measures met the target value (75%) except Procore Generate a
WBS assignment during Fall 2022. The instructor will revise the WBS assignment to improve the
student performance for the next semesters.

20




Proposed Actions for Course Improvement:

The complete Faculty Course Assessment Report for CMGT 32000 is included in the appendix for
the Quality Improvement Plan. The following proposed actions relate specifically to SLO 5 - Create
Construction Project Schedules.

Software Program
The course uses MS project as the main scheduling software program, but the instructor plans to add
Primavera 6 to meet the industry demand.

Canvas
The course materials and assessments are fully integrated into the Canvas modules.

Switching to In-person delivery

The course is currently available 100% web-based delivery option only due to the adjunct instructor’s
work schedule conflict. However, the instructor will resume to in-person delivery option as the
schedule becomes available.

21



Student Learning Outcome 6

Analyze Professional Decisions Based on
Ethical Principles



Introduction

CMGT 11000 - Introduction to Construction Technology introduces students to the technical aspects
of reading and understanding constructions documents for the built environment. Topics include but
are not limited to building code standards, drafted drawing standards, drawing scales, coordination of
both vertical and horizontal drawings, CSI MasterFormat, basic drawing management, and the
fundamentals of project management as it is presented within the CM program. The course develops
an understanding of residential and commercial construction by interpreting working drawings.
Laboratory time will introduce the student to computer aided drafting software (Revit and
Navisworks) as well as hands-on construction document reading and scaling. No previous computer
knowledge is necessary.

The course will also introduce the first-year student to four (4) different categories of the construction
industry, specifically residential, commercial, industrial and civil / infrastructure. Each category will
be presented as a career choice alternative.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
Ethics Assignment (additional information is included in the “Direct Assessment” section of this
report)

SLO 6 Report Content
Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Course Syllabus
e Direct Assessment
Explanation of the rubric (grading criteria)
Graded student review questions and quiz (using the rubric)
e Faculty Course Assessment Report

Indirect Measure
The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 5 (found at the end of this SLO report).



Direct Measures

The Direct Measures for SLO 6 are assignments that include:

1. In CMGT 11000, an entire lecture is dedicated construction ethics and includes case
studies, a PowerPoint presentation and videos. The Direct Assessment consists of a
homework assignment based on the materials presented in class and some on-line
research.

2. The homework assignment included two parts: PART I - Ethics at School and in the
Workplace which included several questions concerning unethical behavior and PART II
- Ethics in Construction Ethics where students were required to watch five (5) on-line
videos and provide responses to questions related to construction ethics, i.e., bid rigging,
bid shopping, front-end loading, retainage, and courtesy bid.

Graded Student Work

The assignments are not “marked up” since these assignments are submitted and graded in Canvas.
The course instructor completed the grading for each assignment using the grading criteria. The grading
criteria and any instructor notes were sent to the students via the “Comment” section in Canvas using
“SpeedGrader.” An example of how it looks in Canvas has been provided. The “Comments” in Canvas
do not reproduce well, which is why just the “graded” grading criteria is provided for the last three
assignments.

The following pages show
1. the assignment
2. grading rubric
3. an example of the graded student work



Assignment

Intreduction to Construction Management
CMGT 11000 Sp22
Construction Ethics

March 2, 2022

Furpose

Ethics play a fundamental role in how we conduct ourselves towards our friends /
family, clossmates, instructors, work associates, and clients f customers. Separate from
lows —which tend to be clear-cut — ethics deal with personal subjectivity and values.
Still, they're cntically important as they establish the baselne of what we interpret to be
right and wrong. Besides for being relevant to us as humans and students, they also
play a crtfical role in the construction industry where we can manage / control /
manipulate immense amounts of information and cash.

The following guestions require that yvou spend some time contemplating how your
understanding of ethics affects your behavior. The first section, “Personal Ethics" relate
to you personally and are best answered after sorme senous thought.  Your answers are
vour carefully considered opinions. The second section, “Construction Terms" require
both research and your opinion.

Directions
1. Create an M3 Word document and answer the following questions as directed.
2. Mumber your answers to comespond with the guestions.
3. Cuthing and pasting content is sinctly prohibited.
4. Be sure to include
a. Your name
k. The name of the assignment
c. The class
d. The date
Deliverables
PDF document uploaded into the Canvas f Assignment.

Grading

Evaluation will be based on the apparent effort and amount of consideration given to
each guestion. Refer to the rubric availakble within the Canvas assignment for more
information.

Due Date
Refer to Canvas [ Assignments.



Infroeduction to Construction Management
CMGT 11000 SP22
Construction Ethics

Personal Ethics
1] After reviewing “Did You Bring Your Ethics fo Work Today 2" (link found in the Canvas
assignment] document. .

a. Have yvou ever done any of the ethical issues described in the Workplace
Ethics Quiz, whether at work, or school, or at homet

b. Did you learn anything about vourself conceming ethical behavior?
Please explain.

2) After contemplating Guestion 1, what might you do differently in the future?
3] Concerning the Capstone example as presented in the lecture. .

a. if you were o group member of the student who distributed the matenal,
what would you do?  Note: this Powerpoint is available for review within
Top Hat.

b. If you were a member of the Capstone class (and not a member of that
students' group), what would you do®

c. If the course instructors became aware of this issue, what should they do?

4] Research this: What are the IUPUI policies and procedures that should be followed,
by both students and course instructors concerning an incident of this nature?

Construction Terms
Each of the following terms relate to the construction industry. Do the following:
a) Define the farm. MNote: these definitions require research; they require factual
content and ARE MOT vour opinion.
b) Determine if it is ethical or unethical. What does the industry say about this?
What do vou think? Explain vour thinking.

3) Bid Rigging

&) Bid Shopping

7] Front-End Loading
8] Retainage

%) Courtesy Bid

2 | 2



Ethics

Grading Rubric

You've already rated students with this rubric. Any major changes could affect their assessment results.

Criteria

Part 1

Essay Questions

Part 2

Terms

Presentation

Submitted content is professional
in appearance and presentation
including controlled margins,
consistent spacing, consistent font
size and style. Grammar including
no misspellings, no missing words,
no unclear or incomplete thought.

25 pts

A

Well
considered,
thoughtful
response.

20 pts 20 pts
Full Terms
Marks

20 pts

B
Covers
all of the
main
points.

Ratings

17 pts
C

Marginal response,
technically answers
the question but
displays little
thoughtful
consideration.

15 pts

D

Poor response, with
little evidence of
thoughtful
consideration. Short,
incomplete.

Each question is worth 5 points x 5 questions = 25 points. 5: full

accurate response; 4: technically correct but slightly inaccurate;

3: short answer with little elaboration; 2: mostly incorrect

response; 1: incorrect response; O: no response.

5 pts
Full Marks

0 pts

No Marks

Pts

0 pts
No
Marks

25 pts
0 pts
No
Marks

20 pts

5 pts

Total Points: 50



Graded Student Work

1.) D twen of behavior or praciics that you have
parsonally witnassad jor tsken part Inj st schood or In the workplsce. 2.) For aach
Inatance, what did you do sbout 1t7 3.) Did you do ithe right thing? Why or Why not

nave parsonaly winessed 3 fow unsnical behaviors from sadents 3t my high Echoal.
The firel fiusiion i hat 3 siedant In on2 of My c=ss2c waE 3Bking piclures of 3 2=l thal wae
=ying an Ty 123chars sesk whan She wSE DUES TS room. Ss than s2nt the pictres 1o
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'was alight and not i E3y aryihing.

1. I your own words, 8sans “Esd Fagging = ¥

Sid rigging I cerisin spedliies grouping U Dgeher In hopes to Insrease e price of
sanice This deFEssas the SMOLNE of ENMP=SEon betwesn =5ch othar THS I 3 Sminal
affengs In the CaNSTUCION DUSNSEE.

2. In your cwn wornda, gefine “Eid Shopping

Sid ehopping Is whan 30 Indhvicusi will ke 3n ofier by 3 Bpackalty and then take
anathar affer froem anathar pereen but S3me specialy. The Roose of bt Shopaing I 20 ind the
owast oftsr possibie

3. IN YoUr oWwn words, dafins “Front-End Loadng
Srart-End Losding s whan an indlvidusl SStricsiss Mighar priose 3t ihe stsr of the Jab
rIner N3N N tha micdie of the project
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5. In your cwn wonds, defins “Courtsey Bid=§
An Incivigusl submits 3 bid In order © keep The bid going up In prics.

[ James White

23125 Well expressed with
sufficient detail. A difficult situation
with the disabled student...

Reply

James White

o/5

James White

2/5 This is unclear; not what bid  [.-]

James White

35 This is incorrect.

® James white

1/5 Misses the intent of the courtesy
bid.

Reply
Assessment
Grade | 39 out of 50
Assignment Comments
Ethics: 23 / 25 e

Terms: 16 / 25

James White, Feb & at 11:04pm



Assessment Report for SLO 6

Course: CMGT 11000 — Introduction to Construction Management

Academic Term for Evaluation: Fall 2021, Spring 2022, Fall 2022

Instructor: Bill White

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 6 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An 88.5% ranking was achieved for this SLO.

Term ACCE SLO R“V(Vl_ssc)‘"e Percent
Fall 2021 4.5 90%
Spring 2022 6. Analyze Professional Decisions Based on Ethical Principles 436 87%
Fall 2022 4.59 92%
Direct Measures

The Direct Measures consists of one assignment. The table below shows the average grades and

percentages for the direct assessments.

Term N Criteria Average Percent Target Percent
Fall 2021 30/ 33* Score on Ethics 81.53% 75%
assignment
Spring 2022 17/ 18 Score on Ethics 84.94% 75%
assignment
Fall 2022 24/29 Score on Ethics 77.83% 75%
Assignment

*Submitted assignment / total class enrollment at the time of the assignment

The assignment continues to evolve every semester as new case studies are introduced. As a follow-
up, personal and construction — related ethical dilemmas are now presented in subsequent lectures

where students are asked to respond via Top Hat questions. The purpose is to have students see how
their peers respond to a given ethical situation and appreciate where their personal ethical boundaries

compare to the class as a whole.




Proposed Actions for Course Improvement

The target percent was exceeded for both semesters. Because the average percentage exceeded the
target percentage for both semesters, no modification to this assignment appeared warranted. All
submitted work is scanned through Turn-It-In.com to ensure plagiarism is held to a minimum.
Additionally, it should be noted that this assignment indicator has been recorded every semester since
spring 2018. The overall linear trend possesses a slightly positive slope with the lowest recorded
average occurring in fall 2020 at 75.62% and the highest average in spring 2022 at 85%.



Student Learning Outcome 7

Analyze Construction Documents
for Planning and Management
of Construction Processes



Introduction

SLO 7 — “Analyze construction documents for planning and management of construction processes”
is evaluated and assessed in CMGT 33000 - Contract Administration & Specifications.

Assessment Methods (additional information in the Direct Assessment section of this report)

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
1. Specifications homework assignment
2. Semester project overall score
3. Semester project Executive Summary score

SLO 7 Report Content
Subsequent sections of this SLO Report document the following:
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Measures
Explanation and rubrics (grading criteria)
Graded student work (using the rubric)
Assessment and Evaluation for SLO 7

Indirect Measure
The Indirect Measure for SLO 7 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are presented below and explained in the Assessment
and Evaluation for SLO 7 (found at the end of this SLO report).



Direct Measures

The Direct Measures for SLO 7 are assignments that include:

1.

Regarding the specifications, a homework assignment requires each student to research a
randomly assigned specification section (SpecSearch). This assignment requires the student
to rigorously scrutinize their assigned specification section.

The students are assigned a semester project which requires extensive interaction with
standard construction documents such as the owner-contractor agreement, the general
conditions, and the specifications. The overall score is a good indicator of how well the
student was able to interact with these documents while managing them within the
construction management software.

Additionally, within this project one specific requirement engages the student by reviewing
all the documentation, determining the overall status of the project and then summarizing
their findings in a written “executive” summary.

Graded Student Work

The course instructor completed the grading for each assignment using the grading criteria. The
grading criteria and any instructor notes were sent to the students via

1.

2.

Note:

Markups directly on the submitted work within the Canvas / Assignment / SpeedGrader
feedback function. (specification assignment)

A project evaluation sheet that is uploaded into the “Comments” portion of the Canvas
grading (project-based assignments).

For the specification assignment the following pages show the original assignment, the grading
criteria/rubric and an example of student work for each assignment.

For the project assignment the following pages show the original assignment, the grade evaluation
sheet and the grading rubric (contained within the assignment). Due to the length of the student
submissions (typically >50 pages), an example of a submission has not been included in this
document; instead, a link has been provided.



1. Homework Assignment & Rubric:
Specification Research “SpecSearch” (Spring 2022)

CMGT 33000 — Home Edition

CMGT 33000 Confract Administration & Specificafions

Construction Manaogement
Furdue School of Engineering & Technolngﬂ
Indianapolis

Bill White, Instructor

Goal
Become more familiar with construction spacificatfions and chfical AlA docurments by
resaarching within the documents.

Instructions
1. Select a specificafion section from the envelope and record it
2. Write your name on the sip and refum it o the instrucior.
3. Refersncing the specification secticn you randomly received in class, answer the
following questions within the spaces allotted on the fom.
4. Refer to the specification “Indy Jouth MOE Wol. 1 of 27 or “Indy South MOE Vol 2
of 2" as found in Canwvas [/ Besources.
5. Every specification is different so not all the guestions may apply fo your section.
Whers it dossn't apply, indicate "NYA”.
&. YWourresponse must
. Properly identify where you find your answer by nofing its complete part,
paragraph and section numbers.
b. Include written text to answer the guestfion.
. Use yvour own words — do nof cut and paste.

Deliverables
1. Bectronic subrmission of fhe Answer Forms which follow via Canvas [
Assignments. FPrint only the answear fomms.
2. PDFfile format only
3. One (1] file only

Due
Refer to Canwvas [ Assignments.

Rubric
lierm Point valus
Adnerence fo instruciions 3
Apoearance 5

Consistent font,
margins, layout, line
spacing
Answer accuracy and detail 50
Aszignrments: &0 Total

113



CMGT 33000 Specieqich.— Home Edition

Guestion & Answer Form

Your Name:
Specificafion
Jecfion:
Specification
Wiitfen Answers
1. What ofher products § sections within the project manual must your section
coordinate with=
2. Identify cne example of a reference standard specification.
3. What sulbbmitfals are required?
4, What ervironmental issues must be considerad when installing / storing your
products
E. What kind of experence § ceddification [ copability must the installer have®
& Identify an installoticn requirement thot could be verified on-site by visual
inspection via measurement OF identify o folerance cetara.
2|3




CMGT 33000 — Home Edifion
Question & Answer Form
Your Naome:
Specificafion
Secfion:
T Pravide an example of an installation instruction.
g, Heoww much extra stock is required®
. What preduct(s) §f work is included in this specification section®
10. Identify five [5) referenced standard:s developing organizafions by their

acronyms that are found within youwr specification section [e.g., ASTM).
Identify what the abbreviation stands for and a one sentence summary
deccrption of the ceganization, i.e., what does it det, what industry(igs) does it

I=rvet




1. Homework Student Work:
Specification Research “SpecSearch” (Spring 2022)

CMGT 33000 SpecSearch — Home Edition

CMGT 33000 Contract Adminisiration & Specifications

Construction Management
Purdue School of Engineering & Technology
Indianapolis

Bill White, Instructor

Goal
Become more familiar with construction specifications and critical AIA documents by
researching within the documents.

Instructions
1. Select a specification section from the envelope and record it.
2. Write your name on the slip and return it to the instructor.
3. Referencing the specification section you randomly received in class, answer the
following questions within the spaces allotted on the form.
4. Refer fo the specification "Indy South MOB Vol. 1 of 2" or “Indy South MOB Vol. 2
of 2" as found in Canvas / Resources.
5. Every specification is different so not all the questions may apply to your section.
Where it doesn't apply. indicate “N/A".
6. Your response must
a. | Properly identify where you find your answer by noting its complete part,
paragraph and section numbers.
b. Include written text to answer the question.
c. Use your own words - do not cut and paste.

Deliverables
1. Electronic submission of the Answer Forms which follow via Canvas /
Assignments. Print only the answer forms.
2. PDF file format only
3. One (1) file only

Due
Refer to Canvas / Assignments.

Rubric
Item Point value
Adherence to instructions 5
Appearance 5

Consistent font,

margins, layout, ine .

spacing James White
Answer accuracy and detail 50

Assignments: 40 Totall Missing data

13



CMGT 33000 SpecSearch — Home Edition

Question & Answer Form

Your Name:

Sam Graphman

Specification
Section:

Part &

Paragraph #

092900

Specification
Written Answers

What other products / sections within the project manual must your section
coordinate with?
Division 5.6,7.9

Identify one example of a reference standard specification.

B.STC-Rated A For STC-rated blies, provide materials and
construction identical to those tested in assembly indicated according to
ASTME 90 and classified according to ASTM E 413 by an independent
testing agency.

What submittals are required?

Finish indicated and on same backing indicated for Work

What environmental issues must be considered when installing / storing your

mduci?
Comply with ASTM C 840 requirements or gypsum board manufacturer's
written recommendations, whichever are more stringent, do not install interior
products until installation areas are enclosed and conditioned. and do not
install panels that are wet, those that are moisture damaged, and those that are
mold damaged

What kind of experience / cerification / capability must the installer have?

an installation reguirement that could be verified on-site by visug

specHon via megsursment OR identity o tolsrance Triterta:
Areas and substrates, with Installer present, and including welded hollow-
metal frames and framing. for compliance with requirements and other
conditions affecting performance.

23

James White

Missing: 1.05 A: storage
requirements -3

James White

Missing data -5

James White

o

]

This isn't a measurable criteria. See

3.05A -3

Reply



CMGT 33000 SpecSearch — Home Edition

Question & Answer Form

Your Name:

Sam CGraphman

Specification
Section:

092900

Provide an example of an installation instruction.
Install ceiling panels across framing to minimize the number of abutting end
joints and to aveid abutting end joints in central area of each ceiling

How much exira stock is required?

Not Stated

What product(s) / work is included in this specification section?

Type X: 1. Thickness: 5/8 inch (15.9 mm). 2. Long Edges: Tapered and
featured (rounded or beveled) for prefilling. C. Moisture- and Mold-Resistant
Type: With moisture- and mold-resistant core and surfaces. 1. Core: 5/8 inch
(15.9 mm), Type X_ 2. Long Edges: Tapered.

Identify five (5] referenced standards developing organizations by their
acronyms that are found within your specification section [e.g. ASTM).
Identify what the cbbreviation siands for and @ cne senfence summary
description of the organization. i.e., what does it do?, what industry(ies) does it
serve?

STC- Sound Transmission Class. They average how much sound s stopped by
something

3|3

James White
Missing ASTM & ANSI -4



2. & 3. Homework Assignment & Rubric:
Semester Project (Spring 2022)

CMGT 33000 Contract Administration & Specifications
Semester Project
Spring 2022

Construction Management
Purdue School of Engineering & Technology
Indianapolis

March 7, 2022

Purpose / Assignment Goals

A fundamental component of consiruction management is learning how to work / administer
the myriad of details and activities that comprise a project. Because good management is
dependent on thorough administrafion, understanding processes, refrieving information, and
implementing standard procedures all confribute to a successfully managed project.

This assignment is intended to provide the student with experience ulilizing project management
soffware fo set up and administer a small construction project. It affords an opportunity fo
interpret contracts, comprehend specificafions, manipulate content, generate reports and
Implement documentation. After being introduced to all these skills in our lectures and weekly
labs, this project allows the student to independently apply everything that has been learned
throughout the semester.

Premise

In your confinuing role as project manager at IUPUI Construction you have received a new
project in your portfolio: Engineering Technology Office Suite Remodel. The CEO of IUPUI
Construction has requested a report which fully documents the project to date. He has posed
questions that need to be answered. Except for the Executive Summary, he expects every
answer to ufilize Procore documentation.

Methodology

This assignment requires that you create and administer a new project within Procore. To set it
up, you must refrieve and ufilize the information contained within the documentation typically
encountered in an actual project (see Resources).

This project ufilizes the skills we have either already practiced in lab or we will soon practice in
upcoming labs. Note: Not all questions can be answered immediately. Throughout the
remainder of the semester additional information will be issued via supplemental assignments to
answer some questions utilizing skills we have yet to learn.

10



CMGT 33000 Contract Administration & Specifications
Semester Project
Spring 2022

Questions from the CEO
1. Whatis your assessment (executive summary) of the current project?

This is your written narrafive that references the content listed below. It is NOT a Procore
feature. Produce this in MS Word, print as PDF & include with your submitted
documentation.

Topics to include (but not be limited to):
a. Important project events: What has happened to date, e.g., milestones
achieved, crifical problems resolved, etc.?
Budget: status of the budget.
Schedule: status of the schedule.
Recommendations: proposed corrections, revisions, efc.
Note: This is NOT a review of the course or this assignment.

©000o

2. For questions 2 — 15, refer to Figure 1 Question Foint Values. All these questions must be
answered using only Procore documentation.

Resources
Following are the resources you have at your disposal:
1. Semester Project Shared Folder FA20 (Canvas assignment link)
a. AlA A101 - Owner / Contractor Agreement
b. AIA A201 — General Conditions
c. Construction schedule
d. Estimate Summary
e. Indy South MOB specifications
2. Procore software
3. Previous lab exercises

Deliverables
One multipage PDF file submitted via Canvas / Assignments which contains the following
information:
1. Cover sheet
a. Course fitle
b. Term
c. Your name
d. Your company name
e. Project fitle
2. Copy of this assignment (this document).
3. Executive Report
4, Question Content — Each question inserted as a divider, followed by your answer.,

2|4

11



CMGT 33000 Contract Administration & Specifications
Semester Project
Spring 2022

Grading Rubric
1. Criteria
a. Completeness — all required components that answer each question in its
entirety.
. Accuracy & detail — forms fully executed including dates, addresses, |ID numbers,
information, efc.
c. Professional execution — neat, consistent and well organized
2. Point deductions include but are not limited to:
a. Blank / missing form entries
b. Incorrect documentation
c. Incorrect / missing data presented on the documentation
d. Inclusion of extraneous or unnecessary information
3. This qualifies as an Assignment: 200 points total.
4, Referto Figure 1 for the grading values for each component.

Due
Refer to Canvas / Assignments / Semester Project.

34

12



CMGT 33000 Contract Administration & Specifications

Semester Project

Spring 2022
Question Point Values
Points
Content Possible
Cover + Assignment + Dividers 10
: What is your assessment (executive summary) of the 25
current project?
Procore Documentation
2 Who makes up the project team? 5
3 What does our contract with the Owner require? 5
What does the project budget detail look like as of
4 . : : o 20
today, including any internal modifications, all
What are our total commitments for this project (listed
5 10
by company & amount)?
6 What did our competitive bid process look like? 10
7 What are the submittal requirements, including required 20
documentation & on-site date detail for Division 92
What applications for payment have been issued so far
8 . 20
(full detdil) 2
9 What RFI's have been issued so far (questions and 10
answers) 2
10 | What changes have been issued so far (full detail) ? 20
What items have we sent outside the office (what, when
11 10
& where)?
12 | What topics are we addressing with our daily reports? 10
13 | Whatis the schedule for the projecit? 10
14 | What are the sections that comprise the specifications? 5
15 | What did you discuss at your most recent meeting? 10
200

Figure 1. Questions Point Values

414

13




2. & 3. Homework Student Work:
Semester Project (Spring 2022)

Refer to the following link:

https://indiana-
my.sharepoint.com/:b:/g/personal/wilwhite iu edu/EQ8aTvDJ3eBDsTolH6VeM9sBIHRS

KE3ePyvol83CGVI0A?e=xIwa8H

14


https://indiana-my.sharepoint.com/:b:/g/personal/wilwhite_iu_edu/EQ8aTvDJ3eBDsTolH6VgM9sB9HR8_KE3ePyvoI83CGvf0A?e=xIwa8H
https://indiana-my.sharepoint.com/:b:/g/personal/wilwhite_iu_edu/EQ8aTvDJ3eBDsTolH6VgM9sB9HR8_KE3ePyvoI83CGvf0A?e=xIwa8H
https://indiana-my.sharepoint.com/:b:/g/personal/wilwhite_iu_edu/EQ8aTvDJ3eBDsTolH6VgM9sB9HR8_KE3ePyvoI83CGvf0A?e=xIwa8H

CMGT 33000 SP22

Confract Administration and Specifications
Semester Project Evalvation Sheet

I

Guestion Foint Values

Assessment Values

Faoinis

Poinfs

Question Confent Possiie_| awar Commenfs
Cowver + Assgnment + Dividers 10 & Cover, dividers, missing assgnment
What it your amemment [exacutive 41F words. Summanzed project. Mo mention of budget
1 summary) of the curent project? 25 ik meodfications, schedule [ pay app conflict and schedule /
¥ proj ’ submithal requirement.
2 Who makes up the project team? 5 5 14
What does our conract with the Swner
3 N : 5 1 Incomest form; not Procore document.
reguires
What does the project budget defail look .
4 . E ! 8 20 17 Misallocoted cost code.
like as of today®
) . .
s Nr-gr are our total commitments for H"I: - - Commitments f
project [isted by company & amount]
What did our compefitive bid process ook
& - [ 1[5
likes
What ane fhe submithal requirements, Missing: it chatess terials. extm raterial
T including required documentation & on- 0 12 I55INg: DTEERE AArEs Tor mary marenalk, matenalz,
i ) . submithal descriptions, submithal pockoges
site date detail for Division 78
What applications for payment have been o .
B ! - 20 17 Pay app £3: ©0 capfured but incomect amount.
isswed so far [ful gengil)? ¥ PR P
What RFI's have been issued so far
7 . - I [ [+
lquestions and answers) 2
What changes have been issved so far [full .-
10 . g I 20 17 InComest amount; missing OH & P.
detail) 2
! T " " »
1 What ifems have we s.em outside the office 10 & Missing inarvicua transmistass
[what, when & where)?
) B ) . -
12 .a.rr-_c:r topics Ere we addressing with our 15 -
daily reporss
13 What is the scheduke for the project? v 10 List instead of car graph
What are the sections that comprise the
14 . L 5 5
specifications?
What did you discuss at your most recent . .
15 . ,F ¥ 10 -] Some uncotegorzed items
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Assessment Report for SLO 7
Courses: CMGT 33000 — Construction Administration and Specifications
Academic Term for Evaluation: Fall 2020, Spring 2022

Instructors: Bill White

Evaluation of Assessment Data

Indirect Measure
The Indirect Measure for SLO 7 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey).

Term ACCE SLO Raw Score Percent
a-s)
F 2021 4.125 83%
7. Analyze Construction Documents for Planning and Management of
Construction Processes.
S 2022 4.56 91%

Direct Measures - Assessments and Evaluations
The Direct Measures consists of three assignments. The table below shows the average grades and

percentages for the direct assessments.

Term N Criteria Average Percent Target Percent
SpecSearch 89.39% 75%
Fall 2020 11 Project Overall 78.00% 75%
Executive Summary 68.36% 75%
SpecSearch 87.41% 75%
Spring 2022 17 Project Overall 82.62% 75%
Executive Summary 71.29% 75%

Since both the SpecSearch and Project Overall scores exceed the target score of 75%, no remedial
action appears warranted. Indeed, the scores on these assignments have been tracked since fall 2017
and the linear trend line has a nearly flat to slightly positive slope, indicating that student
comprehension and execution is either in line with expectations or slightly improving.

The Executive Summary continues to perform below expectations. This particular aspect of the
semester project requires the student to review all of the data generated by the required content and
derive conclusions. The data doesn’t at first appear related but upon further thought, correlations can
be made. For example the student can surmise that, based on the pay application amounts for a given
month, the project must be behind schedule as the contractor is being paid for 65% work complete in
one month when the project schedule indicates the same contractor should by 100% complete in the
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same month. Also, submittals are clearly behind schedule which would have an adverse impact on
the project schedule.

Proposed Actions for Course Improvement

The Executive Summary requires additional lecture time / in-class exercises to assist the student.
Since fall 2020, additional time has been spent on internally manipulating the project budget,
however instruction needs to address how project progress can be evaluated using the project
management tools the course covers. While it should be noted that since fall 2020, the score has been
on a positive trend (increasing from 68.36% to 71.39%) more work needs to be done.
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Student Learning Outcome 8

Analyze Methods, Materials, and Equipment
Used to Construct Projects



Introduction

CMGT 41000 — Equipment and Field Operations. The course covers the construction methods and
materials using various types of heavy equipment, application of specific types of equipment, and
analysis of field operations including equipment productivity and costs. Construction methods and
applications include trenching, hauling, dozing, paving, and lifting. The course subjects include
effective equipment operations for various construction materials including aggregates, soils, asphalt,
and concrete.

Student Learning Outcome 8 — Analyze methods, Materials, and Equipment Used to Construct a
Project is assessed and evaluated in CMGT 410000 — Equipment and Field Operation, as indicated in
the ACCE SLO Matrix.

The syllabus for CMGT 41000 - Equipment and Field Operations is included in Volume II: Appendix
A - CM Course Syllabi.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 8, there are three assignments that are used as Direct Measures.
1. Class quiz
2. Homework
3. Exam
Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 8 Report Content
Subsequent sections of this SLO Report document the following:
o Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
»  Graded Student Work

»  Quiz (graded example shown)
=  Homework (examples of homework shown)
=  Midterm Exam and Final Exam (graded midterm shown)

e Assessment Report for SLO 8

Indirect Measure

The Indirect Measure for SLO 8 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey). The results are presented in the course assessment report
(found at the end of this SLO report).



Quiz Chapter 2 (Student Example)
Wk 03 Quiz Results for

(D) Correct answers are no longer available.

Score for this quiz: 20 out of 20
Submitted Sep 10, 2021 at 11:18am

This attempt took 7 minutes.
" 2/2
Question 1 /2pts
Which of the following statement is not correct?
E e e visit for p
P g is import: L £ 2 scope
Planning er
Bid is already awarded, there is not much thing the contractor can do. Planning is not required.
P 272
Question 2 ot
While conducting an earthwork construction planning, what items shall be considered?
Contrac t
All the above
5 2/2pts
Question 3 #
Earthwork planning helps Lo decide the means and methods.
True
. 2/ 2pts
Question 4 ¥
______ excavation is the removal of materials in a limited area in preparation for a structural element. what should be in the blank?
Structural
Statio
. 2/2pts
Question 5 ¥
The soil valume before excavation is called ____ cubic yard.
Bank




Question 6 Zjze=

A mass curve requires to plot which is calculated using an earthwork volume calculation sheet.

Cumulative sum

Question 7 ZYzEE

As shown below figure, the mass curve line ends at -520 cy @ station 8+80. The endpoint is below the zero balancing line and descending.
which of the following is correct?

1000

500

WEOEo
oo

-500

-1000

1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00
STATIONS

Fill is descending slope

Question 8

2/2pts

stripping volume represents

Removing top soils and stumps before the main earthmoving operation




Question 9 242Et

Identify cut and fill sections from the mass diagram.

a. 1Fill=2 2Cut= 3Fill 2 4 Cut=25Fill
b. 1Cut =2 Cut = 3Fill & 4 Fill & 5 Cut
c. 1Cut=2>2Fill=2> 3Fill=4Cut=2>5Cut
d. 1Fill= 2 Cut = 3 Cut =2 4 Fill 2 5 Fill
________________ g ] |
g :, \Mm-li-em E
Q - I |
: 71 \ b s
2 :
A Station B c r E
R \ 3 4 /
™
c
Question 10 AAs

The drawing below is called what type of view? The view is looking down at the proposed work.

Tnstall
15° CMP
STA7+00

Plan view



Homework Chapter 2 (Student Example)

CMGT 41000 — HW 52

1. Conditions:

Your company has just been awarded a large earthmoving contract that would be well suited for a
Caterpillar 950H tire loader to load trucks with. A local rental yard said that they would supply you the
loader for $55.00 per hour plus 54.70 sales tax, not including any operating costs.

instead of renting it. The purchase price, induding sales tax and attachments, is 5455,000. The project
will last five years, and you are not sure that you will have work for the loader after this project;
therefore, you need to plan on selling it 2t the end of 5 years for 30% of the purchase price (5455,000)
as the salvage value.

According to the schedules that the project managers have put together, it appears that you will be able
to get 1,500 hours of utilization per year on the loader during all five years, and they also anticipate 30
minute efficiency working hours.

According to the Chief Financial Officer of the company, your cost of money (interest rate for the Cost of
Capital) is 6% per year, and the insurance on the loader will be 0.5% of the equipment’s purchase price
5455.000] per year.

Your tire salesparson says that a set of four tires will cost $15,000.00, last 2,750 hours, and the average
tire repairs will be about 15% of the fire purchase price.

The preventative maintenance schedule that your fleet is on has PM1 oil changes completed every 250
hours with oil, lube, and filter cost at 520.00 per gallon, the repair and maintenance cost is $6.00 per
howr, and your throttle load factor for the loader is 60%.

The loader will be scraping the ground about 30% of the time with high wear ground engaging cutting
gdges that cost S850.00 per set and will last 300 hours performing this application before they wear out.

Met Fhywheel Horse Power is 270 hp, and the fuel consumption rate is 0.035 gal/fwhp - hr. Engine
crankcase capacity is 10 gallons and uses quantity consumed formula 2.12 on the textbook page 35, Off-
road diesel fuel cost iz 52 88 per gallon.

2. Problems:
1) What is the ownership cost per hour? (5 points)

2) Purchase Price 3 455,000
4) Cost of tires 5) 15,000
&) Service Life 7 5 year
&) Cost of Capital % 9) 5%

10)  Insurance Rate 11) 5%

12}  Machine Hp 13) 270HF
14)  Throtile Load Factor 15) 60%
16)  Time Factor 17) 50 min
18)  Fuel Cost 19) 288




200 Qil & filter 21) 20

22) Crank Case Capacity 23) 10 Gallon
24)  Hours between Oil 258) 250
changes

26) Repairs & maintenance 27) 36

28)  Lifetime of tiresfracks 249) 2750 hours

30) Tire repair factor 31) 15%

32)  High wear item 33) B850

34)  Operating life of high wear | 35) 300 hours
item

36) % of operaiing hours #1 37 30%
application

455 000-15000=440,000
440,000 30=%132,000 salvage amount
Service life = 5 years

Cost of Capital

440 000(E1+132000(4)10
2640000+523000/10
AAI=316 B00/yvear
316,000%.06/1500

Howurly Cost of Capital=312.64

308,000/5*1500
308,000/7500
Hourly Depreciation = $41.07

455,0007.005=2275
2275M1500=1.517
Howurly Insurance=%1.52

Ownership Cost= §55.23

Operating Cost per Hour Calculation
Engine HP- 270

Engine- is 0.035 gal/fiyhn.

Cost of fuel= 2.8

throttle- .60

operating factor = 50/60=.83

J035%270" 5*.83=4.7061
4.706172.88=13.55Mf
Howurly fuel cost= 13.55

(270*.6%. 83%.006/103+{10gal/250)*20qal=.080675+.04
=120676*20
Hourly Qil Cost=32.41

1500"5=7500



7500/2750=3 sets
15000+3=45000/7500=56
fire depreciation = 36/f1

7500%.30300=7.5= & sels
8*850=6800/7500=912
High=3.91/r

15000/2750=5.46
5.46%15=.82
Tire repair cost= §.82/hr

Operafing cost per hour $24.52

38) What is the operating cost per hour? (5 points)

$24 52 operating cost per hour

39) Assuming that the rental cost does not include the operating cost. What does it the
actual cost of using the rental machine per hour? Include the tax for the rental ownership
cost. (5 points)

24 52+55+4.70=584.22

40) What does it actual cost to use the purchased machine per hour {ownership costs +
operating costs)? (5 points)
24.52+55.23=§79.75
41) What is the most cost-effective option? Include proper rationale in your answer. {5
points}
Most cost-effective option is to buy the machine. This is because the cost of buying it
hourly is $79.75 and the hourly cost to rent it is $84.22. Which is about $4.47 per hour.
If we assume 1,500 work hours per year then this would be the equivalent of saving
approximately $6, 705 per year, $33,525 for a total of 5 years.

Grading

CEMT 330 Chapter 2 HW

Criteria Ratings Pts

Calculation:

ownership cost 5to=0pts 0 pts
X Full Marks No Marks /5pts
view longer
description

Calculation: operating
cost S5to=0pts O pts
Full Marks No Marks /5 pts

view longer
description

Calculation: rental
cost 5to>0pts O pts
Full Marks No Marks /5pts

view longer
description

Calculation: purchase
cost 5to >0 pts Opts
Full Marks No Marks /5 pts

view longer
description

Determination: rental

ws. purchasing 5to>0pts O pts
Full Marks No Marks /5pts
view longer
description
Total Points: 0
Cancel

Comments for this Attempt
P2: missing repair cost $6/hr x
check the numbering for the problems.
Dan Koo, Sep 11, 2021 at 5:56pm

Download Submission Comments



Midterm Exam (Student Example)

CMGT 41000 Fall 2021 Midterm Exam

e Paints 4300

=

1. What type of cost accumulates, although a machine is not in use? (5 points)
. Operating
- @ Ownership
This erganization is responsible for administering the legislation and devéloping rules and regulations to implement safety in the
construction industry. What is the name of this organization? (5 pejnts)
a.  Construction Safety Administration
g The Williams — Steiger Commission
¢} Occupational Safety and Health Administration
d.  Natianal Safety Council

3. Afper World War 1 and during the Interstate Highway Systems construction, what were the three most important developments.
infheavy equipment? {§ points) :
a. Cable systems, long conveyor systems, gas engines
. Hydraulic systems, rubber tires, steam power
c) Highstrength steel, nylon tires, high output diesel engines
d.  Electric guidance systems, torque converter, synthetic oils

hich of the following s not the uniqueness of the construction industry's nature? (5 peints)

2.  Eweryjob s unique

b, Large capital requirements

Work is priced before the actual cost is known

Labor legislation and safety regulations do hardly change and have minimurm impact on the business

ich items are considered ownership costs? (5 paints)
a.  Purchase Price, Fuel, Storage, Major Repairs
Purchase Price, Tires, Insurance, Lube and Ol
)\3 Fuel, Lube & Oil, Tires, Routine Repairs
{d

N G
)

Insurance, Major Repairs, Property Taxes, Storage

hat s the distance in feet from station 110450 to 365454 {5 points)
‘ 25,504 ft

b. 2551t

c. 47604 ft

9

In 1918, who took a convoy across the United States to experiance the o
@) L "Clessie” Cummins
b. Dwight D. Bsenhower

o, Willlam 5. Otis
d. Witliam Mulholland

dition of the nation's roads? {5 points)

N

SN S

@

|
h wear items are considered ownership costs because they substantially increase the useful life of the machine. {5 points)
a.  True .

B False

Hubber tires are typieally considered as an operating cost throughout t-t-é fife cycle of the equipment, {5 pelnts)
al  True
b, False

o

gt

H
10. frhe drawing below is called what type of view? The view is looking dow!
propased work. {5 points)

1 at the
[
3. Cross-sectional View i

£

-y Plan View
t.  Proflle View
d.  Station View

'hat is another term for embankment? {5 points)
3.  Excavation
b.  Stripped material for earthen bank

<&y Al

£




dentify cut and fill sections from the below mass diagram. {5 points)
a.  1Fil =2 Cut=23Fll=24Cut=25FN 9 i
b, 1Cut =P 2 Cut=> 3Fill = 4 Fill 25 Cut
@ 1Cut = 2Fl = 3Fill 3 4 Cut <> 5 Cut :
d. 1Fill = 2Cut = 3Cut>4Fill=25FI e

[

+

e contracting environment has drastically changed from Historical
ard Bid to an Alternative Delivery process, Which is an Alternative Delivery process? Choose the best answer. {5 paints)
a.  Design-Build
Job Order Contracting
Ch@ERisk
All of the above
None of the above

Loose cubic yard

Bank cubic yards
Compacted cubic yards
Shrunk cubic yards

Plasticity {Highest}
Volume {Max)

Density {dry unit welght)
d. Saturation [100%)

-,

17. Afpboratory compaction test that determines the moisture- dry density relationship in soils subject to compaction is called?
s}
a.  MNuclear Gauge Test
b.  Sandcone Test
. ) Proctor Test

A mixed sgil in the natural condition is composed gravimetrically as? Choose the best answer. (5§ points)
8. Volume of water, volume of air, volume of solids, '

"\hj. Weight of water, weight of air, weight of solids.
¢. Volume of water and solids {dry soil} only, air has no volume.
d.  Weight of water and solids {dry soil) only, air has no weight.

g unit weight of a sample of soll is 81 Ib/cf and the dried soil sample weight is 75 Ib/cf, What is the percentage of water
afitent? {5 points) G - m.,

a  6.0% oY

7.4% T

@&m

wo of the three primary factors influencing soil density are compaction and moisture content. What is the third factor? (5
fnis)
a.  Backfilling temperature
b, Amplitude air pressure
%} Gradation of soil particles
. Shrinkage Factor of the bank to compacted
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The machine shown right is called? (5 points) =
a.  Jumping lack

by Pneumatic Tired roller
c. Padded Single Drum Vibratory Compactor

d. Impact Roller

A eepsfoot roller is suitable for compacting sand, and fts optimum depth of layeris 2or3

hes of a lift (5 poinis)
a. True
(B3 False

23, ry plate mmpactnrs are hest utilized for: (5 points)
@ Compacting granular material in a confined space
, . Compacting clay material to depths up to 35 feet.

¢ Finishing & mile horizontal length asphalt kayer
d. None of the above

Two factors that determine production rates of scrapers and trucks ares, f5 points)
\) Size of equipment and Cycle Time
b. Payload and Cycle Time

Payload and Speed
Type of Equipment and Cycle Time

e o

The three power measurements as described in the lectures and textbook are? (5 points)
a. Horsepower, Availabile Power and Required Power )
b. Horsepower, Required Power and Usable Power
Q:__L_.':r Awailable Power, Required Power, and Usable Power
Available Power, Rated Power, and Required Power

25.

26. Ugable power is defined as. : {5 points}
a7 Amount of power that can be transferred to the surface to propel a machine

b. The power needed to overceme resisting forces and cause machine motion
¢.  Power available at the drive-wheels {Drawbar) of a machine

. Are &rgvimetric measurements often expressad in cubic yards (or cubic meters)? (3 points)
True

b. False

28. Reglired power is defined as:(5 points)
@, | The power is needed to overcome resisting forces and cause machine motion.

™ I; The power provided by the power plant of the equipment
¢, The power can be transferred to the surface to propel the mad'-lne
d. NMone of the above

29, ich of the following is not correct? (5 paints)
Ka\; Rimpull is a useful power for track (crawler) eguipment.
b, Tractive efficlency Is a function of the welght on an equipment's drive axle and the surface on which is gripping.

= c.  Poortraction may cause slippage on the surface.
d. The coefficient of traction is the ratio between the maximum amount of pull @ machine can exert before slippage and

the total welght on the machine's drive wheels or tracks.

afunction of the weight on an equipment’s drive axles and the surfaca on which It is gripping. What is this called?: (5 points)

a.  Volumetric Capacity
b, Rimpull

“.£} Coefficient of Traction (Traction efficiency)
d. Gravimetrie Capacity

11



sﬁw\' factors are involved in the mechanism of rolling resistance? Choose the best answer (5 points)
a.  The friction of the mechanisms
b,  Tire flexing
. Shear through
(5'\, All of the above

(La\éal injury rate for the construction industry is generzlly higher than the national average of all Industries {5 paints)
- True

b. False

ich of the following is a proper safety tip for avoiding a caught-in accident? (5 points)
a Abways wearing PPE while working on a job site. )
b, Standing within the swing radius of equipment is OK as long as maintaining eye contact,

¢, Inanurban job site, a barricade for a crane operation is optional.
&, Allinthe job site must stop working and not move while matferia.fs are moving overhead.

When high wind is expected, a crane should not be operated or bperate lower than the maximum allowable lifting k
The maximum loading capacity for an off-site dump truck can be applied to any conditions of the job site. The
equipment manufacturers already take into account the per'fonfn;'iar:ce handbook,

¢, Most heavy equiprment has very small blind spots around theequipment.

d.  When existing underground utilities are well known to workers because of experience in nearby projects, a contracts

does not need to contact B11 to mark on the ground. It is just unnecessary.

ei anappropriate heavy equipment operation practice to be safe. i‘s éo\r'nts)
a
=

[}
!
1 a trench or excavation was exposed to construction laborers, which of the following Is the least appropriate practice? (5

a. Ladder and stalrway or ramp should be Installed
b, Egress shall be within no more than 25 ft of travel for any laborers.
(g7 The ladder shall not extend abave the top of the excavation.
d. Workers must not ride an excavator bucket to access oregress out of the trench,

36. Which of the following ks not a typical reason for the crane accident? (5 points)
a.  During lifting operations, the crane gravity balance is not properly distributed.
b, Ground for outriggers is not stable, and it causes settiement.

¢, Crane structural capacity is not sufficient to bear a load.

2
{d;? Weather does not affact the stability of mobile cranes, but fixed cranes such as a tower crane.

i,
M
i' Y contributes to how much companies pay each month in worker's compensation premiums. Which of the followin)
maost appropriate in the blank? (5 points)
(?a) Experience Modification Rating {MOD rate)
b.  Capital cost rate
e Safetyviolation rate
d. The bond rate in the current market

. Before dig, the contractor must Identify underground utilities, Which of the following s an incorrect match of coler and type of
utility?
a. Red < Electric Power
. Yellow =* Gas/Oil Production Lines
Grean =¥ Sanitary Sawer
d. Blue = Recfaimed Water

classifies soil types based on stability In a trench. Which is the most stable soil to have the highest stope angle (5 points)
)y Type A
Type B
Type C

. What is the name of this temporary structure? (5 points)
a. Shielding (Trench baox)

b. Wooden panel mechanized shoring

¢, Benching support

@ Temporary sidewall
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Part || 100 points (Calculation: you must shew your work for full credit)

Use this information for questions 41 — 44 (28 points)

This information will be used in the following four questions. You plan to purchase a scraper for $500,000, The tires for the machine cost
525,000 and you expect to keep the scraper for 5 years, after which you expect to sell it for $150,000. You anticlpate you will use the

r 1,500 hours peryear and your company has a cost of capital of 10% and assuming no major overhauls, use the AAl mathod to

he following: Show your work for full credit. i not, you anly get half of the total points.

. Tty . [_"',
tis the Average Annual Investment par year? (7 points) Foo 4Ty - : !
- S ey X :

$320,000 YC Gerf < ool 5oL Pt +5m-1)

5_3__45,'000__ R In Tvss /'Sr 003
. $375,000 2, C )
d. $420,000 SO0, 660 . ‘I"'f per

Show your work here

W GRS Iy

i g
at is the cost of capital per hour? {7 points) = el 2p o s
L 820 ; )

b $21 WG 660 por Yoo [ SO0k e 2 10k S

¢, 522 :

Sdo s23c

Show your worl

t is the hourly cost of depreciation for this machine (except tires)? (7 points)

$43.33 0 | .
$47.31 L4775 L RIS TERRUE EE Lt A AT /
<3329 e i 'I\f.‘\f') {r0) / .
$51.72
ur here

$6831 DL I S

Sy Ly %]

(SR ST

[

e O e .
36,666 D L T -
) 12,222 .
€ 25,555 aer ‘.“i S0 F4
d. 146,566 S Ve Ay
T R ) r /2 {——

Show your wark hers
]

LM

46, Compiete the earthwork calculation worksheet included with vour answer sheat. Divide CCY by 0.8 to convart to BCY. Round to the
nearast integer. Because of time restrictions detalled calculations for every calculation are not necessary, but you are showing how
you calculated each column might provide partial credit by allowing me to follow your work. (14 points (one peint per celij).

5
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A B [ ] E F G H I ] L L
End- End- Total Tatal Adjusted Algebeaic
Aren Area Volime of | Velumeof | Stripping Stripping cut ] fill sum Mass
Sation Cut (sf) Fi {sf) cut {bey) fill feey) cut {bey) M (ecy) hey) (eer) 1bc_\r| {bey) vdinate
0+00 50 100 - - - - - -
1400 200 50 463 278 a 5}
1+50 500 50 1296 135 50 10}
| 7 - VT
MYy w630 .5, ’
" 113
LA 4 £f - vy Ml
L ey gt o _ 205 ey 1E
e o , G - P ) o f
3) 525 by 455 256,05 py 105(/C

“TL
bey

o

oy HGR 635 <

{'E;‘_h(?."l'r_» bey 12 Yo § Seoes

by

se this information (Mass Diagram) for questions 47 — 43 (14 points)

hat amount of material will be hauled

ngitudinally? (7 points)
a. 1,521 bey
4108 bey
5,404 by
2,010 bey

3000 / \\

ot /s AN

1000 / \
N

0 v T T T
0400 1400 2400 3400 4+00 5400 6400 7+00 B400 9+00 10+ 0011+ 0012 + 00

TR0 stations
0+99 stations
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Use this information for questions 49 = 54 (42 paints)

You are constructing an embankment of 200,000 cubic yards of material with 2 required moisture content of 10% and a specified dry
walght of 2500 Ib/cy and is 3 miles long and placed in 6 inch lifts. The material in its bank state has a 5% water content and a dry unit
weight of 2000 Ib/cy.

At the fill you are using tamping foot rollers to compact the material with an 84* roller, and making 4 passes st an average of 4 mile per
howr, Use this information to answer the followlng questions. Your company caiculates production based on a 45 minute hour. Some

s are provided for your information.

49. How many gallons of water are required to complete the embankment? Must show work for credit.(7 points) ‘P ),//
“a. 2,400,960 gallons :

b. 2,701,020 gallons Water = water required in ths
¢ 3,001,200 gallons gal ~ 8.331h/gal i o
d. 3,376,351 gallons | 200005 - o6+ Jac 1060 =
Show your work here . o )
Sl 00 ] SYSTy o
‘-1'&.-1 . ) x ; e PR
R . <

FT

Compacted dry unit welght — Fenk dry unit weight
Compacted dry unit weight

Shrink% =

Vol

Voly = A= Shrik %)

- 3 Huopin 31" g
N . oy ene
Compacted _cubic _yards _per _hr = 163x Width (R)<S(mph) x Linch) xeff. . '-;U b
. . No. Passes - <
‘t. 685y /hr H

d. 799cey fhr
Show vour work here
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CAGT 41000 Fall 2021 Midterm Exarm

52, Ifthe scrapgrs can defiver 1200 coy [ hr of material how many tamping foot compactors will you need assuming you would reund up?
Use Qi 11fmswer for colculation. Must show work for credit.{7 points)

_work for credit.(8 points)

a. /29,000 pounds - A 7 A0 PN - VT
(oo™ Qg UG (20 3n) X 20900 13600
c. 32,400 pounds sl {ad
d. 35000 pounds P
: e VU0 _ g xices 1

[.G SN
(_;Pf'- W fr.:f-} G Vi Retes
o -
(s ;-r_uf?xfiﬂ"’*"*'i(}ﬁ};) I 000 Ibs
LK B

13,000 +(6,000 = 2A,0°0

. You are operating a 631G scraper along a haul road with a rolling resistance of 8% and grade resistance of 7%. What speed will the

_sgraper operate at when the scraper is fully loaded. Use the chart below? (8 polnts )
7 a) 16 m|'Jh'-—-
Wi o ™y
~—-10mph__~
5 mph
d. 24 mph
631G Gross Weight
37.25R35 Tires
15 20 30 40 50 60 FO 00 kyulooa
hﬂl B T IR N S S B N B B
1000 1oeo 1w izw 160 200 b5 1009
3 160 . 1} ol b e

]

Riripall

T T I T T T T T T

#3F
Total Resistance

(Grade plus Rolling Resistance}

SR
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Assessment Report for SLO 8

Course: CMGT 41000 — Equipment and Field Operations
Academic Term for Direct Evaluation: 2021 Fall Semester, Fall 2022

Instructors: Dan Koo

Evaluation of Assessment Data:

Indirect Measure
The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). An 87% ranking was achieved for this SLO.

Term ACCE SLO RawScore | percent
a-s

F 2021 4.125 83%

S 2022 | 8. Analyze methods, materials, and equipment used to construct projects 4.56 91%

F 2022 4.59 92%

Direct Measures
The Direct Measures consists of three assignments. The table below shows the average grades and

percentages for the direct assessments.

Term N Criteria Average Percent Target Percent
Quiz 86.54% 75%
Fall 2021 13 Homework 81.98% 75%
Midterm Exam 75.22% 75%
Quiz 89.77% 75%
Fall 2022 20 Homework 77.32% 75%
Midterm Exam 74.49% 75%

After the initial ACCE accreditation for the CEMT program, it was decided that the overall average
of the total grades should be at least 75%. The Indirect Measure was 89% and the Direct Measure
was 80.89%. Based on the perception of graduating seniors (Indirect Measure), they felt confident in
creating project schedules. The Direct Measure showed a different outcome. The midterm exam
result is approximately at the target percent and it is considered to be met the target.

The indirect measure for SLO 8 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey).
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Proposed Actions for Course Improvement:

Based on the indirect/direct measurements and IUPUI course evaluation, the course has currently met
the target for the proposed student learning outcomes. However, some students do not fully
understand, apply, and analyze the field operations using various types of equipment. It is mainly
because the real-world job site does not perform the proper level of analysis of the equipment
production, cost, and optimization of various plausible scenarios. Therefore, some students did not
appreciate the value of theoretical analysis of the field operation. The course improvement is to
reinforce the importance of theoretical knowledge for the analysis of field operations and brings more
actual field examples performed by industry professionals so that the students can widen their view of
the subject. One or two guest lectures were added to the course schedule and reinforced the course
learning objectives.

The course objectives will be more specific rather than open-ended. The instructor will provide not
only more specific conditions for analysis, but also open-ended problems that help an analytical
thinking process.

The instructor proposes the following action items to improve the student learning outcomes:

e Inviting guest lectures who professionally plan, analyze, and make a decision on the heavy
machine operations on the construction job site. =» implemented from Spring 2022

e Introducing a construction simulation technique to optimize the heavy machine operations in the
theory and actual project job site. =» applying a simulation tool in future semesters

e Providing more in-class exercises to improve student’s understanding of the calculation problems.
=>» added more quizzes and homework assignments to improve student learning experience and
understanding
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Student Learning Outcome 9

Apply Construction Management SKkills as a
Member of a Multi-Disciplinary Team



SLO 9

Introduction
To comply with SLO 9 - “Apply Construction Management Skills as a Member of a Multi-
Disciplinary Team,” students submit an individual assignment where they use role playing to

understand the roles of “other” team members and to apply their construction management skills

to address questions from the “other” project team participants.
Assessment Methods (additional information in the Direct Assessment section of this report)

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 9, there is one assignment that is also used as Direct Measure.
1. Individual Assignment for Multi-Disciplinary Team Role-Playing

Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 9 Report Content
Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
Revised role playing assignment Example
Graded student work Example
e Assessment Report for SLO 9

Indirect Measure (refer to Volume I pages 29-30)

The Indirect Measure for SLO 9 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 9 (found at the end of this SLO report).



Direct Measure

Assignment and Student Work Example from Spring 2023

Introduction

To comply with SLO 9 - “Apply Construction Management Skills as a Member of a Multi-
Disciplinary Team,” students submit an individual assignment where they use role playing to
understand the roles of “other” team members and to apply their construction management skills
to address questions from the “other” project team participants.

The revised questions and multiple-choice answer format is the newly revised format first
introduced in the Fall 2022 semester. The new format is an attempt to address many of the
concerns proposed and discussed from ‘Proposed Actions for Course Improvement’ from

previous semesters.

Assignment Specifics

Each member of every capstone group will assume the role of another team member, whose
expertise is not construction management. Those roles include: the Owner, the Architect, the
Engineer, the Subcontractor, and the Supplier. Note: for the 2023 spring semester, there were 21
students in the class with 3 groups of 5 students each, and 1 group of 6 students, so the numbers
worked out well. Adjustments will be made in the future when there are unbalanced groups.
While playing the role of another project participant (Owner, Architect, Engineer, Subcontractor,
or Supplier), the students answered three (3) to four (4) questions from the point of view of the
role being played. Each student provides a written justification for the answer they selected for
each question.

Each capstone group has an industry mentor who also serves on the CEMT/CM IAB. The
questions were developed by the industry mentors (refer to the following page). The assignments
were graded by the course instructor. The grading criteria is explained below.

Grading Criteria

The assignment is worth 100 points which is included in their individual grade for the capstone
course. Each question is worth three (3) points, and the rationale/justification is also worth three
(3) points. Each student will be graded by the course instructor. The instructor has the option of
adding or subtracting a point, if he/she believes the rationale for each answer is well or poorly
documented or explained in greater or lesser detail.

Questions Asked by the Role Players

The following questions are answered by the role players (students) as if they are being interviewed
by a third-party interviewer and each student must apply their construction management skills to
address questions related to other disciplines.

Owner’s Role Question #1:

We know the schedule is very important to this project. What do you think would be a good
incentive to bring this project ahead of schedule?

A. __ File alawsuit against the GC/CM if the project is more than five (5) days late beyond any
scheduled completion date prior to substantial completion.

B.
C.

___ Contact the GC/CM’s licensing board and request a suspension of the contractor’s license.
____Request a Stop Work Order from the local permit department.



D. _ After contracts are signed, impose liquidated damages of $1,000 per day until the project is
back on its original schedule.

E. _ Prior to signing contracts, negotiate a monetary incentive or bonus for each day the project is
ahead of schedule.

Why did you select your answer?

Owner’s Role Question #2:

You have prepared a comprehensive budget for this project. Under what conditions would you allow
any substitutions that could reduce the cost of the project?

A. __ All substitutions must be submitted by qualified contractors only.

B. _ No substitutions will be allowed.

C. __ Only the Architect can recommend substitutions.

D. __ All substitutions must be submitted with sufficient documentation to verify compliance with
specifications.

E.  All substitutions must be equal to the originally specified product or equipment.

Why did you select your answer?
Owner’s Role Question #3:
Your project management team has forecasted your labor requirements for the project. How will you

communicate your labor needs to your subcontractors, and will the labor requirements be included in
your subcontractor agreements?

A.  After all contracts have been signed, each subcontractor will be contacted, and labor
requirements will be explained in detail.

B. _ The superintendent is responsible for labor requirements and will be instructed to update all
subcontractors via email.

C. _ The Instructions to Bidders will contain the labor requirements and all contractors must
acknowledge receipt of information.

D.  Labor requirements for each subcontractor will be explained by the Project Manager at the
Pre-Bid meeting.

E. _ Labor requirements for each trade will be specified in the specifications, indicated on the

project schedule, explained at the Pre-Construction meeting, and included in subcontractor
agreements.

Why did you select your answer?

Architect’s Role Question #1:

How do you ensure and maintain the quality of the materials and products delivered to the jobsite?

A. __ Require the job superintendent to maintain a daily log.

B. _ Review all submittals and check for compliance with the specifications.

C. __ Before specifications are written, check the quality of materials and products during the
selection process.

D.  Determine quality standards for this project, publish specifications that details the standards,
and hold all contractors, subcontractors and suppliers accountable to the specifications.

E. __ Review all reports submitted by the Project Engineer and report discrepancies to the Owner.

Why did you select your answer?
Architect’s Role Question #2:
How do you handle change orders with your subcontractors?
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A. __ Limit the submittal and review of all change orders to the first ninety (90) days of
construction.

B. _ Inform subcontractors that no change order can be more than 1% of their subcontract amount.
C. ___ Only review subcontractor change orders on the fifteenth (15th) of every month.

D.  Work with the GC/CM to determine the validity and dollar amount of the change, and then
issue the work directive accordingly.

E. __ Determine the dollar amount with the Project Manager, and do not disclose this amount with
the Owner.

Why did you select your answer?
Architect’s Role Question #3:

What is your attitude towards sustainable (green) design and how do you think it applies to this
project?

A. ___ This project is too small for sustainable design considerations.

B. _ Sustainable design was applied to this project, but it was determined to be too expensive by
the local community.

C. __ Sustainable design options were incorporated into this project, and may be implemented in
the near future.

D. _ Sustainable design should be considered on every project, and budgets should be adjusted to
allow for sustainable options.

E.  The geographic location of this project does not support sustainable design options.

Why did you select your answer?
Engineer’s Role Question #1:
Underground construction (foundations, utilities, etc.) can present unforeseen delays. Have you

developed any contingencies for this phase of the project that will help keep the project schedule on
track?

A. _ The project schedule has been distributed to all contractors; therefore, no delays will be
allowed.

B. _ The Soils Report identified all possible underground structures; therefore, no contingencies
will be necessary.

C. __ Extratime has been included in the schedule to allow for unforeseen delays.

D.  All contractors have been informed that they are responsible for all delays and any additional

costs associated with those delays.
Why did you select your answer?

Engineer’s Role Question #2:

Considering the structural components and the type of building construction, what is your experience
on comparable projects?

A. My experience on this type of construction is minimal, but I think the architect needs to be
watched very carefully.

B.  Based on my years of experience, the contractors should have no issues completing this
project.

C. __ Because of the unique site restrictions, we worked closely with the Architect to design a safe
and efficient building.

D.  This project involves a few unique features that are not typical on every project, but with our
experience, we will work with the contractors to resolve any structural issues.

E. _ All projects are the same, so the local contractors should have no problems.
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Why did you select your answer?
Engineer’s Role Question #3:
Storm Water Management includes the monitoring and control of runoff to the receiving waters

(storm sewers, drainage ditches, streams and rivers). From a water quality perspective, how will you
monitor and control the quantity of runoff from your site?

A. _ All contractors will be required to measure and document the amount of runoff to all
receiving waters or drainage structures.

B. _ After all excavation and backfill activities are completed, all contractors will submit their
erosion control plan for the remainder of the project.

C. __ Before each measurable rainstorm, all contractors will be required to install dewatering
pumps to protect their work areas.

D. __ Before any excavation activities take place, Erosion Control measures will be installed, and
drainage and inlet structures will be protected.

E.  The site will be regraded to direct water runoff to the neighboring properties.

Why did you select your answer?
Subcontractor’s Role Question #1:

Within the subcontractor agreement that you must sign, what are the most important things you need
to know about the payment schedule?

A. _ How much I will get paid and how many times during the month I should expect payment.
B.  The date when invoices are due and the date when payment should be expected.

C. _ The amount of profit that can be included on each invoice.

D.  The maximum dollar amount that can be invoiced prior to the start of construction.

E. _ The dollar amount of the taxes that can be withheld from each payment.

Why did you select your answer?

Subcontractor’s Role Question #2:

What do you need to do to adhere to the requirements of the project schedule (software required, level
of detail, and updating)?

A. __ Five (5) days prior to working on the site, determine the type of software required and place
an order.

B. _ Inquire about a waiver that allows the subcontractor to disregard the project schedule.

C. __ Regardless of the software used, maintain notes and updates from each progress meeting.
D.  Every Wednesday, check with the superintendent for the amount of work completed the
previous week.

E.  Submit a request to the GC/CM to install the scheduling software on our company’s
computer.

Why did you select your answer?
Subcontractor’s Role Question #3:

What do you need to do to conform to the requirements of the project safety plan?

A. __ Wait until there is an accident at the site before inquiring about the details of the safety plan.
B. _ Atthe first progress meeting, ask the superintendent to break the safety plan down into
smaller modules that can be discussed at each progress meeting.

C. ___ Make copies of the safety plan and distribute to all employees.



D.  Make copies of the safety plan, review the plan with all site employees, and discuss safety
issues specific to the assigned work.

E.  Request an OSHA inspection and address any specific violations.

Why did you select your answer?

Supplier’s Role Question #1:

What is the role of the contractor concerning the procurement and delivery of materials?

A.  The contractor must order materials a minimum of three (3) weeks prior to the scheduled
delivery date.

B. _ The contractor must furnish its own vehicles for the delivery of materials.

C. _ The contractor should work with the supplier to establish lead times for the procurement of
all materials.

D.  The contractor should determine scheduled price increases a minimum of five (5) days prior
to the delivery date.

E.  The contractor should request Owner approval prior to ordering all materials.

Why did you select your answer?
Supplier’s Role Question #2:

Are you expected to work directly with the subcontractors?

A. __ Only with those subcontractors who are on schedule or ahead of the schedule.

B. __ Only with the subcontractors who are paid up and have perfect credit scores.

C. __ Only with those subcontractors who worked on a previous project that we supplied materials.
D. _ The expectation is that the supplier will work with all contractors and subcontractors
procuring materials from this supplier.

E. _ Only with those subcontractors who purchased materials over a certain dollar amount.

Why did you select your answer?
Supplier’s Role Question #3:

How do you monitor inventory and supplies and what role do you play?

A. __ Inventory is not monitored unless the contractor reports a Shortage of Delivered Materials
Claim within twenty-four (24) hours of the on-site delivery.

B.  The inventory is double-checked on the Order Confirmation Form at the time the order is
processed.

C. ___ The inventory is checked when the order is placed, when the order is received at the
supplier’s site, and when the supplies are delivered to the job site.

D. _ The supplier only has to notify the contractor when the order is three (3) days late.

Why did you select your answer?
Supplier’s Role Question #4:

Who is responsible for unloading and stockpiling materials at the laydown site?

A. __ The Project Engineer,

B. __ The superintendent’s foreman,

C. __ Interns hired by the GC/CM,

D. _ Any laborer not busy at the time of delivery,

E. _ The supplier and the contractor, who ordered the material, should work together to ensure the
materials are unloaded where they are to be stored.

Why did you select your answer?



On the following page is an example of a graded assignment from a team mentor using the grading
criteria.



Graded Student Work

Applying Construction Management Skills as a Member of a Multi-Disciplinary Team

VWi 4 X = correct answer DATE: 1/23/2023 SCORE: 88/100
Owner’s Role Question #1:

We know the schedule is very important to this project. What do you think would be a good incentive to
bring this project ahead of schedule?

A. _ File a lawsuit against the GC/CM if the project is more than five (5) days late beyond any
scheduled completion date prior to substantial completion.

B.__ Contact the GC/CM’s licensing board and request a suspension of the contractor’s license.

C.___ Request a Stop Work Order from the local permit department.

D.  After contracts are signed, impose liquidated damages of $1,000 per day until the project is back
on its original schedule.

E. thisone  Prior to signing contracts, negotiate a monetary incentive or bonus for each day the project
is ahead of schedule.

Why did you select your answer?

1 selected this answer because wanting to speed up a project is no reason to punish anyone you have
contracted to complete it. Any kind a punishment from the owner to the GC would hurt the relationship.
When you provide a financial benefit for the GC to complete the project earlier, both parties benefit.

Owner’s Role Question #2:

You have prepared a comprehensive budget for this project. Under what conditions would you allow any
substitutions that could reduce the cost of the project?

A.__ All substitutions must be submitted by qualified contractors only.
B._ No substitutions will be allowed.
C.___ Only the Architect can recommend substitutions.

D. this one _ All substitutions must be submitted with sufficient documentation to verify compliance
with specifications.

E.  All substitutions must be equal to the originally specified product or equipment.
Why did you select your answer?

Any substitutions that save money is a good idea. However, these substitutions might cause conflicts with
other trades, the installation of different materials down the road, or even comprise the integrity of the
structure. For these reasons, any substitution should verified to function of the specifications intended.

Owner’s Role Question #3:

Your project management team has forecasted your labor requirements for the project. How will you
communicate your labor needs to your subcontractors, and will the labor requirements be included in your
subcontractor agreements?



A. _ After all contracts have been signed, each subcontractor will be contacted, and labor requirements
will be explained in detail.

B.  The superintendent is responsible for labor requirements and will be instructed to update all
subcontractors via email.

C.__ The Instructions to Bidders will contain the labor requirements and all contractors must
acknowledge receipt of information.

D. this one_ Labor requirements for each subcontractor will be explained by the Project Manager at the
Pre-Bid meeting. -3

E. x__ Labor requirements for each trade will be specified in the specifications, indicated on the project
schedule, explained at the Pre-Construction meeting, and included in subcontractor agreements.

Why did you select your answer?

How much of a labor force that is used on a project is ultimately the GC’s decision. It shouldn’t matter
how much manpower is used, as long as the project is completely correctly and on time. However, the GC
should have a realist idea of how much labor is needed and what of what type before they bid on a
project. This is why these details are discussed at the pre-bid meeting.

Architect’s Role Question #1:

How do you ensure and maintain the quality of the materials and products delivered to the jobsite?

A._ Require the job superintendent to maintain a daily log.

B._ Review all submittals and check for compliance with the specifications.

C.___ Before specifications are written, check the quality of materials and products during the selection
process.

D. this one _ Determine quality standards for this project, publish specifications that details the
standards, and hold all contractors, subcontractors and suppliers accountable to the specifications.

E.  Review all reports submitted by the Project Engineer and report discrepancies to the Owner.
Why did you select your answer?

Having the material quality laid out in the specification means that the contractors will know exactly
what they need before the project has started. Therefor, there will be no way to argue otherwise if the
wrong materials are used. This way any sort of dispute over what materials/products are required is
eliminated.

Architect’s Role Question #2:

How do you handle change orders with your subcontractors?

A.  Limit the submittal and review of all change orders to the first ninety (90) days of construction.
B.  Inform subcontractors that no change order can be more than 1% of their subcontract amount.
C.___ Only review subcontractor change orders on the fifteenth (15th) of every month.
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D. thisone  Work with the GC/CM to determine the validity and dollar amount of the change, and then
issue the work directive accordingly.

E. Determine the dollar amount with the Project Manager, and do not disclose this amount with the
Owner.

Why did you select your answer?

The GC will be able to provide an accurate explanation of the change order to the architect to make sure
it works well with the project.

Architect’s Role Question #3:
What is your attitude towards sustainable (green) design and how do you think it applies to this project?
A.  This project is too small for sustainable design considerations.

B.  Sustainable design was applied to this project, but it was determined to be too expensive by the
local community.

C. thisone Sustainable design options were incorporated into this project, and may be implemented in
the near future. -3

D. x__ Sustainable design should be considered on every project, and budgets should be adjusted to
allow for sustainable options.

E.  The geographic location of this project does not support sustainable design options.

Why did you select your answer?

Sustainable options should always be considered for a project when possible and the budget allows
Engineer’s Role Question #1:

Underground construction (foundations, utilities, etc.) can present unforeseen delays. Have you
developed any contingencies for this phase of the project that will help keep the project schedule on
track?

A._ The project schedule has been distributed to all contractors; therefore, no delays will be allowed.
B._ The Soils Report identified all possible underground structures; therefore, no contingencies will be
necessary.

C. x__ Extratime has been included in the schedule to allow for unforeseen delays.

D. this one _ All contractors have been informed that they are responsible for all delays and any
additional costs associated with those delays. -3

Why did you select your answer?

Extra time for delays shouldn’t be added to the schedule because the bid is competitive. It makes sense for
the contractors to understand what kind of delays could affect their trade and how to work through them.

Engineer’s Role Question #2:
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Considering the structural components and the type of building construction, what is your experience on
comparable projects?

A. My experience on this type of construction is minimal, but I think the architect needs to be watched
very carefully.

B.  Based on my years of experience, the contractors should have no issues completing this project.

C. _ this one_ Because of the unique site restrictions, we worked closely with the Architect to design a
safe and efficient building. -3

D. x__ This project involves a few unique features that are not typical on every project, but with our
experience, we will work with the contractors to resolve any structural issues.

E.  All projects are the same, so the local contractors should have no problems.
Why did you select your answer?

Every project will have its own unique challenges. The engineer and the architect will have a close
relationship because both of them are needed to make the building complete.

Engineer’s Role Question #3:

Storm Water Management includes the monitoring and control of runoff to the receiving waters (storm
sewers, drainage ditches, streams and rivers). From a water quality perspective, how will you monitor and
control the quantity of runoff from your site?

A. Al contractors will be required to measure and document the amount of runoff to all receiving
waters or drainage structures.

B.  After all excavation and backfill activities are completed, all contractors will submit their erosion
control plan for the remainder of the project.

C.___ Before each measurable rainstorm, all contractors will be required to install dewatering pumps to
protect their work areas.

D. this one_ Before any excavation activities take place, Erosion Control measures will be installed, and
drainage and inlet structures will be protected.

E.  The site will be regraded to direct water runoff to the neighboring properties.
Why did you select your answer?

There is no an affective way to measure the amount of runoff from a site. Proven practices to protect the
waterways should be put in place to prevent jobsite materials from contaminating the runoff.

Subcontractor’s Role Question #1:

Within the subcontractor agreement that you must sign, what are the most important things you need to
know about the payment schedule?

A.  How much I will get paid and how many times during the month I should expect payment.
B. This one_ The date when invoices are due and the date when payment should be expected.

C.__ The amount of profit that can be included on each invoice.
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D.  The maximum dollar amount that can be invoiced prior to the start of construction.
E.  The dollar amount of the taxes that can be withheld from each payment.
Why did you select your answer?

Making sure the payment application is submitted on time is probably the most important step listed. If
this step is not completed, I don’t get paid.

Subcontractor’s Role Question #2:

What do you need to do to adhere to the requirements of the project schedule (software required, level of
detail, and updating)?

A.__ Five (5) days prior to working on the site, determine the type of software required and place an
order.
B._ Inquire about a waiver that allows the subcontractor to disregard the project schedule.

C. this one  Regardless of the software used, maintain notes and updates from each progress meeting.

D.  Every Wednesday, check with the superintendent for the amount of work completed the previous
week.
E.  Submit a request to the GC/CM to install the scheduling software on our company’s computer.

Why did you select your answer?

A different software might be used to keep track on different project but the information that needs to be
record and when stays the same.

Subcontractor’s Role Question #3:
What do you need to do to conform to the requirements of the project safety plan?
A.  Wait until there is an accident at the site before inquiring about the details of the safety plan.

B. At the first progress meeting, ask the superintendent to break the safety plan down into smaller
modules that can be discussed at each progress meeting.

C.___ Make copies of the safety plan and distribute to all employees.

D. _ this one_ Make copies of the safety plan, review the plan with all site employees, and discuss safety
issues specific to the assigned work.

E.  Request an OSHA inspection and address any specific violations.
Why did you select your answer?

Safety should be top priority on site. Each employee should a clear idea of what is safe and what is not.
Providing a copy of the safety plan to each employee will eliminate any excuse for not knowing something
wasn’t safe.

Supplier’s Role Question #1:

What is the role of the contractor concerning the procurement and delivery of materials?
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A.  The contractor must order materials a minimum of three (3) weeks prior to the scheduled delivery
date.

B.  The contractor must furnish its own vehicles for the delivery of materials.

C. _this one_ The contractor should work with the supplier to establish lead times for the procurement of
all materials.

D.  The contractor should determine scheduled price increases a minimum of five (5) days prior to the
delivery date.
E.  The contractor should request Owner approval prior to ordering all materials.

Why did you select your answer?

The lead times for different materials and products could differ quite a bit. This means that it would be
best for the contractor to work with the supplier so they know when to place an order to be able to get the
product on time.

Supplier’s Role Question #2:

Are you expected to work directly with the subcontractors?

A.__ Only with those subcontractors who are on schedule or ahead of the schedule.
B.___ Only with the subcontractors who are paid up and have perfect credit scores.
C.___ Only with those subcontractors who worked on a previous project that we supplied materials.

D. thisone  The expectation is that the supplier will work with all contractors and subcontractors
procuring materials from this supplier.

E.  Only with those subcontractors who purchased materials over a certain dollar amount.

Why did you select your answer?

Subcontractors will be orders some materials themselves so working with the supplier is necessary.
Supplier’s Role Question #3:

How do you monitor inventory and supplies and what role do you play?

A.  Inventory is not monitored unless the contractor reports a Shortage of Delivered Materials Claim
within twenty-four (24) hours of the on-site delivery.

B._ The inventory is double-checked on the Order Confirmation Form at the time the order is
processed.

C. thisone The inventory is checked when the order is placed, when the order is received at the
supplier’s site, and when the supplies are delivered to the job site.

D.  The supplier only has to notify the contractor when the order is three (3) days late.
Why did you select your answer?

Proper inventory management will mean that it will be easy to identify any supply issues if they arise.
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Supplier’s Role Question #4:

Who is responsible for unloading and stockpiling materials at the laydown site?
A.__ The Project Engineer,

B.  The superintendent’s foreman,

C.__ Interns hired by the GC/CM,

D.  Any laborer not busy at the time of delivery,

E. this one_The supplier and the contractor, who ordered the material, should work together to ensure
the materials are unloaded where they are to be stored.

Why did you select your answer?

If the supplier and the contractor work together on where materials will be delivers there will less
waisted time moving materials around the stockpile.
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Assessment Report for SLO 9

Course: CMGT 44000 - Construction Project Management (Capstone)

Academic Term for Direct Evaluation: Fall 2019, Fall 2022, and Spring 2023

Instructors: Marvin Johnson and Dan Koo

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 9 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). A 89% ranking was achieved for SLO 9.

Term ACCE SLO Raw Score Percent
a-s)
F 2021 4.375 88%
S 2022 9. Apply construction mapagerpent skills as a member of a multi- 4.48 90%
disciplinary team.
F 2022 4.76 95%

Direct Measures - Assessments and Evaluations

The Direct Measure for SLO 9 was the assignment, “Applying Construction Management Skills as a
Member of a Multi-Disciplinary Team.” The maximum grade (points) for this individual assignment

was 100 points. The table below shows the average individual grade for this assignment.

Term N Criteria Average Percent Target Percent
Fall 2019 8 Role-Playing 79.4% 75%
Assignment
Fall 2022 17 Role-Playing 89.4% 75%
Assignment
Spring 2023 21 If;’sl:igf‘g;ﬁtg 92.4% 75%

Since this is the initial ACCE accreditation for the CM program, it was decided that an overall
average of the total grades should be at least 75%. The Indirect Measure (95%) and the Direct
Measure (92.4%). Assuming an equal weight for each measure the composite grade was 94.6%
indicating that the target value was met.

Overall, the student response to the questions proposed by the interviewer and based on the roles
played by the students, were thoughtful and provided a depth of knowledge indicating that the
students could apply their construction management skills to address the concerns from questions
from other “non-construction” team members.
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Proposed Actions for Course Improvement:

The complete Faculty Course Assessment Report for CMGT 44000 (previously CEMT 44700) is
included in the appendix for the Quality Improvement Plan. The following proposed actions
documented here relate specifically to the Multi-Disciplinary Team assignment.

There are several proposed actions that could enhance the application of construction management
skills as members of a multi-disciplinary team, as outlined below and explained on the following
page.

e In-class work session

e Questions related to multi-disciplinary teams at the oral presentations

e Separate meeting with group industry mentors to discuss multi-disciplinary teams

In-Class Work Session
Currently the assignment is done out of class. To possibly increase the effectiveness of the
learning experience through class discussion, the assignment could be completed (or at least
started in class). A third-party interviewer approach was implemented this semester, however,
this format will be evaluated and assessed based on student results, faculty and IAB input.

Questions at the Oral Presentations
Prior to the oral presentations, seed questions could be distributed to industry members in
attendance at the presentations. The quality of student response to questions could be
documented on the rubric used to evaluate the oral presentations. Industry feedback to the
student responses could also be documented.

Group Mentor Meeting
Each capstone group is assigned an industry mentor from the CM IAB. The mentor meets with
the group approximately 4 or 5 times a semester to discuss project progress and to provide
guidance for assembling their materials and organizing and refining their presentation materials.
One of these meetings could be dedicated to a discussion of multi-disciplinary teams. Students
would document the discussions and provide some response to “lessons learned.”
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Student Learning Outcome 10

Apply Electronic-Based Technology
to Manage the Construction Process



Introduction

SLO 10 - “Apply electronic-based technology to manage the construction process” is evaluated and
assessed in CMGT 11000 - Introduction to Construction Management.

Assessment Methods (additional information in the Direct Assessment section of this report).

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 10, there are two (2) assignments that are used as Direct Measures:
1. Assignment: Revit final project: Project One 6 Sheets - FINAL
2. Final Exam: 5 selected questions pertaining to BIM.

SLO 10 Report Content
Subsequent sections of this SLO Report document the following:
o Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Measures
Explanation and rubrics (grading criteria)
Graded student work (using the rubric)
e Assessment Report for SLO 10

Indirect Measure

The Indirect Measure for SLO 10 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 10 (found at the end of this SLO report).

Direct Measures

The Direct Measures for SLO 10 are assignments that include:

1. Revit Final Project - CMGT 11000 incorporates Autodesk Revit and Autodesk Navisworks
software to introduce the student to the capabilities of digital drafting within the Building
Information Modeling (BIM) framework. The student works on a simplified drafting project
within Revit beginning about week 7 of the semester and proceeds to develop it, adding more
information and detail every week until the project is complete (Final). The student receives
weekly feedback to simulate the correction process in an architect’s office. With each week’s
iteration, the student is expected to correct the past week’s errors as they continue to layer on
additional detail. The final version of this assignment brings together every aspect of the
student’s experience with Revit and is therefore an ideal assessment target for SLO 10.

2. Final Exam Questions - The student is also exposed to BIM via lecture presentation. While it
doesn’t comprise the entire content of the exam, selected questions pertain explicitly to BIM
technology, offering an ideal assessment opportunity.



Graded Student Work

The course instructor completed the grading for each assignment using the grading criteria.
Depending on the assessed material, the grading criteria and any instructor notes were sent to the
students via

1. Markups directly on the submitted work within the Canvas / Assignment / SpeedGrader
feedback function. (Revit assignment)

2. A score value. The specific content was available for review with the instructor via an
appointment within office hours.



1. Homework Assignment & Rubric:
Revit Final Project (Spring 2022)

Revit Project One - 6 Sheets SP22 &\ Edit

The whole purpose of reading a construction document set is to construct a building.

Using all of the information contained within the document set provided via this link, Project One 7 Sheets Revit
2022 SP22 2, "construct” the Project One in Revit. For this assignment, produce only sheets A1.1, A2.1, A2.2,
A3.1,A5.1,A6.1.

Note: The "Sundeala Notice Board Framed" (as found on the Open Office north wall) can be loaded from our Revit folder
as found in our shared folder. Find the file: "Sundeala Noticeboard Framed.rfa"

The goal of this assignment is to produce documents that appear as close as possible to the provided document
set. Besides for the drawing themselves, consideration must be given to:

« Scale
« Notation

+ Notation layout
Directions

1. Correct the errors on your previous submission (Revit Project One - 4 Sheets FA21).
2. Add the following new content:
o Sheet A5.1 including
= 1 Open Office North Wall Elevation
= 2 Break Room Interior Elevation
= 3 Toilet Room Elevation
= DO NOT do anything in a blue rectangle.
o Sheet A6.1 including
= Reflected Ceiling Plan
= DO NOT do anything in a blue rectangle.
o Content includes
= Materials
= Notation
= Drawing titles
= Casework (cabinets, toilet fixture, lavatory, counter tops, etc.)
= Notice board
= Ceiling systems
= Light fixtures.
3. Submit one (1) pdf file containing every sheet in your set (6 sheets total).



Ve Roof overhang
6-112 400 9912 9-912 4.0 6112 /
| 1 T ‘
T L |
= 1 &
: 215w 00 L 3558 12-158" : ~ :
' 4 o
| % Superviso o East Office e r |
| > 04 F* |l\ 06 | [ |
AN g ok
o
\ A3 | N © . K 10 A | \Asa |
BT - ; Office 2 (1o1) g 4 ‘0-33/‘?07 | Toilet |
CZINE B ~— ‘ A
cl [ Open Office . 465-1] | |
al! o1 | o |
| |
——
S o @ () !
w | 3 v |
o ! > 2 2 I
ol 111 [
Al == - ot .
[ I I A /’ 4 _ _ _ _ _
5.4 |40 94 5-6
f f f
3
o 4
(2) Floor Plan 1) Roof Plan
1/8" = 10" N 8= 10" N
No. Description Date H
" "
Your Name Floor Plan & Roof Plan g
Project number _ GMGT110008P22 A1 1 2
. . Date 3120022 b
Revit Project One Drawnby v : g
Checked by Scale 1/8"=1-0" 3
&
i General Notes
Sheet LISt o 1. All interior dimensions to face of stud.
® 2. Notes shown in light blue are
E Revit-specific assemblies or materials.
H 2
>
a =
@ o o Top of Wall &~
o 2 = D a0 "
5 Sheet Name E 3 10-0"
A1.1 |Floor Plan & Roof Plan 3/30/22
A2.1 |East & West Elevations 3/30/22
| A3.1 |Building Sections 3/30/22
A2.2 |North & South Elevations 3/30/22 Finish Floor g~
A6.1 |Refl. Ceiling Plan & Schedules | 3/30/22 o\
| A5.1 | Details & Elevations 3/30/22 - Bot. of Ftg. A
A9.1 |Renderings 3/30/22 40w
$1.1 |Foundation Plan 3/30/22 /1, East Elevation
1/8" = 10"
O Window
.
D) Door
1Ref
e \ M Interior Elevation
TAAI0T T Dwg#/sht. #
1Ref - Top of Wall
m‘M Section 10°-0
(4101 Dwg #/ Sht. #
Room name Room name & number
101 _ _ Finish Floor g~
o
Revi
A evision _ it — | Bot.of Fta. A
,A.J—f', o
/™ Symbols (2 West Elevation
> Wall Type () Symbols _ (2) et Bt
" " o ™| [East & West Elevati :
Your Name as est Elevations g
Project number _ CMGT110008P22 A2 1 2
. . Date 3129022 b
Revit Project One brawnby Wi : g
Checked by Checker Scale As indicated 5
&




__ TopofWall &
10'- 0" n 4

Finish Floor 4~
A

(1) North Elevation

1/8"=1-0"

___TopofWall &
10 OTC'

Finish Floor
o Ay

s - =

(o South Elevation

= Bot. of Ft
-y E_Q

2= 10"

"Your Name"

Revit Project One

No. ipti Date

North & South Elevations

Project number  CMGT11000SP22

Date 312022 A2 . 2

Drawn by W

Checked by Checker Scale 1/8" = 1-0"

3/30/2022 12:59:09 AM

)
L/

Revit:
Basic Rafter 8" -
Asphalt Shingle - Insulated

- 12" Batt insulation, R-30

o Top of Wall
100"
———— 5/8" gypsum wallboard

Top of Wall
i

_—— 15/8"furring

_ Finish Floor 4~
E— o

- 8" CMU
__—— 3"rigid insulation

Bot.of Fig. 4~
i

(3 Transverse Building Section

g = 10"

_—— 3airspace

q— _——— Common brick

— Revit:

— Basic Wall Exterior -
Brick on CMU

Concrete footing
Revit:

Wall Foundation Bearing Footing -
36" x 12"

o Top of Wall &~

o Finish Floor
o

Bot. of Ftg.
Sy

1/8"=1-0"

@ Longitudinal Building Section

"Your Name"

Revit Project One

No. Description Date

Building Sections

Project number  CMGT11000SP22

Date 3129122 A3 . 1

Drawn by W

Checked by JWwW Scale As indicated

3/30/2022 12:59:09 AM




~~— 30" wall cabinets with glass

_— 24" deep countertop w/ 4"
back splash

_—— 30" double door base cabinets

"~ with 2 drawers

Revit:
Vanity Cabinet-Double Door
Sink Unit 36"

Revit
Toilet-Domestic-3D

Sink-Vanity: 19" x 19" round

36" double door sink base

5/8"
5/8" GWB,
both sides
_— 35/8" metal
/

stu
16" 0.c. typical

Finish Flool N
—"0,. €

2) Break Room Interior Elevation
4= 10"

o Finish Flo

wi 1 1/2" TH, 24" doep Rovit:

counter top, 4" back splash. "Basic Wall
Interior - 4 7/8"
Partition (1-hr)"

.

A

(a) Toilet Room Elevation
Y 14" = 10"

M) Wall Types
11727 = 10"

it:
Sundeala Notice Board Framed

S A0 x40
/ notice board
) TYPor4
Mount +7-0" A FF.

EQ EQ N
# #
o Finish Floor &
IS Hos My
(1)-Open Office North Wall Elevation
(s =100
" " - ** || Details & Elevat :
Your Name etalls evations H
Project number  CMGT11000SP22 A5 1 2
. . Date 3/29/22 . b
Revit Project One Drawnby | g
Checked by Checker Scale As indicated 3
&
Supervisor Shop East Office .
o o e T Window Schedule
T 1 Type Mark | Height | Width | Sill Height | Description | Revit File Information
- A 4-0" | 4-0"| 3-0" | Fixed | <varies>
- Room Schedule
X [ L Wall Floor Ceiling | Clg.
Office 2 1) Number|  Name | Finish | Finish | Finish | Hgt Revit File Information
03 J 01 Open Office Paint VCT 2x4 ACT |9'- 0" Revit File Information (Ceiling) 2' x 4'
,H Toilet ACT System
] 02 Office 1 vwcC Carpet | 2x2 ACT |8'- 0"|Revit File Information (Ceiling) 2' x 2'
1] 11 07 ACT System
Office 1 / o oll2 03 Office 2 VWC | Carpet | 2x2 ACT |8'-0" Revit File Information (Ceiling) 2' x 2'
o2 | o 5 TYP. | ACT System
T e o 04 Supervisor VvwWC Carpet | 2x2 ACT |8'-0" Revit File Information (Ceiling) 2' x 2'
— Break Room ACT System
- | | g 08 05 Shop Paint Sealed | Exposed |9'-6" Revit File Information (Ceiling) 2' x 4'
~|e|o|o|e Conc. ACT System
1 oleje|o 06 East Office vwcC Carpet | 2x2 ACT |8'- 0"|Revit File Information (Ceiling) 2' x 2'
ACT System
[ 07 Toilet Paint VCT GWB |8'-0"|Compund Ceiling GWB on Mtl. Stud
08 Break Room | VWC VCT 2x2 ACT |8'-0"|Revit File Information (Ceiling) 2' x 2'
(1) Reflected Ceiling Plan N V% ACT System
Ve =10
18" =10 N
Door Schedule
Head Frame | Fire
Mark | Width | Height | Elev. | Thickness | Finish | Material |Rating Revit File Info
01 8-0"|7-0"| A 2" WD WD Single-Raised Panel with Sidelights 36" x 84"
02 |3-0"|7-0"| B 2" WD | HM |Single-Flush 36" x 84"
03 |3'-0"|7-0"| B 2" WD HM Single-Flush 36" x 84"
04 |6'-0"|7'-0"| C 2" ALUM | ALUM Double-Door-Sliding 72" x 84" —
05A | 8'-0"|7'-0" D 11/2" |ALUM| ALUM | Door-Garage-Embossed_Panel: 96" x 84" il 7
058 6'-0"|7'-0"| C 2" ALUM | ALUM Double-Door-Sliding 72" x 84" I -
06 |3-0"|7'-0"| B 2" WD | WD |Single-Flush 36" x 84" [ #
07 [3-0"|7'-0"| B 2" WD WD Single-Flush 36" x 84" A B c D
08 [3-0"|7-0" B 2" WD | WD Single-Flush 36" x 84" . Door Elevations
g = 1 £ =10
No. Description Date o 2
"w " <
Your Name Refl. Ceiling Plan & Schedules :
Project number  CMGT110008P22 A6 1 ]
. . Date 3/20/22 b
Revit Project One Drawnby __gww | g
Checked by Checker Scale 1/8" = 1-0" 3
&




O Open Office Looking Southeast C Break Room Looking Southeast
N.T.S. N.T.S.

No. ipti Date T H
"Your Name" Renderings g
Project number  CMGT11000SP22 Ag 1 E
. . Date 3/29/22 pos
Revit Project One Dravny w ' g
Checked by Checker Scale N.T.S. S
3
A3.1
r T T T T T TN ey teR TP a T Y T T T T T e |
[ P e B =
1/4" ceramic tile | | ! 1
4" concrete slab on 4" R e
granular fill i |
)
Revit: i o
Floor 4" Conc. Slab + 4" Ny
Fill JWW3 @ A L A\
. g ERA I W
o Finish Flog: G I | | )
| Ry
12" .
Revit: | | |
Basic Wall ol I | ! A
Foundation - 1' 4 3/4" i ! A3
JWW 5 Lo o By
Al AR
\ ) S | |
1/2" preformed joint filler i | :J
e o  p—— Eip
e i WU T U U A GRS v |
3
No. Description Date I
"Your Name" Foundation Plan
Project number  CMGT11000SP22 S 1 1
. . Date 3129/22
Revit Proj~~t Mo Drawnby Jww :
A v n of 8 G)\ f;) p Checked by Checker Scale As indicated

CMGT 11000



1. Homework Student Work:

Revit Project One — 6 Sheets (Spring 2022)
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Attempts: 16 out of 17

2. Final Exam Questions

(Spring 2022)

What does the acronym "BIM" stand for? Fill in one word in each blank.

(spelling counts!)

(B] 1] [M]

building
Something Else

No Answer

Attempts: 16 out of 17

13 respondents

3 respondents

1 respondent

e
o
¢ |

What does the acronym "BIM" stand for? Fill in one word in each blank.

(spelling counts!)

(B [1] [M]

information
Something Else

No Answer

Attempts: 16 out of 17

11 respondents

4 respondents

2 respondents

o  F
12% -

What does the acronym "BIM" stand for? Fill in one word in each blank.

(spelling counts!)

(B] 1] [M]

modeling
model
Something Else

No Answer

7 respondents

2 respondents

7 respondents

1 respondent

12

76% answered

correctly

65% answered
correctly

53% answered
correctly



Attempts: 17 out of 17

What kind of information can be incorporated within a BIM model

element? Check ALL that apply.

Weight 14 respondents
Thermal performance 16 respondents
Power requirements 16 respondents
Cost 15 respondents
Occupant load 14 respondents
Specification information 13 respondents

Attempts: 17 out of 17

12% answered
correctly

+0.5

Discrimination Index

The following slide was presented in class. What does it depict? ®

Architect

General Contractor

Subcontractors

The BIM construction management
model.

7 respondents

The flow of information when using
BIM

A design-build method of BIM 1 respondent

8 respondents

The flow of information when using

A ) 1 respondent
conventional construction documents.

13

Structural Engineer
Civil Engineer
Mechanical Engineer
Electrical Engineer

Interior Designer

47% answered

correctly




Assessment Report for SLO 10
Courses: CMGT 11000 — Introduction to Construction Management
Academic Term for Direct Evaluation: Fall 2020, Spring 2022, Fall 2022

Instructors: Bill White

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 10 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). A 76% ranking was achieved for this SLO.

Term ACCE SLO Raw Score | porcent
a-s)
F 2021 3.875 78%
S 2022 | 10. Apply electronic-based technology to manage the construction process. 3.76 75%
F 2022 4.47 89%
Direct Measures

The Direct Measures consists of one assignment and five questions within one exam. The table
below shows the average grades and percentages for the direct assessments.

Term N Criteria Average Target Percent
Percent

Revit Project 83.02% 75%

Fall 2020 21
5 Final Exam Questions 69% 75%
Revit Project 90.60% 75%

Spring 2022 16
5 Final Exam Questions 51% 75%
Revit Project 71.83% 75%

Fall 2022 29
5 Final Exam Questions 46% 75%

The target for the overall average of the total grades should be at least 75%. The Indirect Measure
was 81% and the Direct Measure was below the target in fall 2022. Based on the perception of
graduating seniors (Indirect Measure), they felt confident in applying electronic-based technology to
manage the construction process.
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With the inclusion of the fall 2022 semester, the Revit software project has begun to trend slightly
downward since fall 2017. However, because the previous semester (spring 2022) experienced a
sharp increase, the drop for the fall 2022 semester may be a one-time anomaly. Modification doesn’t
appear to be warranted at this time. This performance indicator will be watched closely and should
the score continue to drop for the spring 2023 semester, course/content modifications may be
necessary.

The five exam questions that pertain to building information modeling (BIM) continue to be a
struggle. The indicator on these five (5) questions was improving up until spring 2020 — the semester
that all in-class instruction was suspended following spring break. In-class instruction continued to
be disrupted until fall 2021. This decline in performance may have been affected by reducing the
number of exams from four to two (midterm and final) in fall 2021. Reducing the number of exams
was seen as an attempt at reducing exam anxiety for freshmen. Because of this exam reduction,
students are now responsible for more material within the final assessment. The material that is
covered by these questions is presented once in one lecture.

Proposed Actions for Course Improvement:
Given the poor performance on this indicator, an additional assignment — probably within Top Hat —
will be created that will review the concepts that are presented within these five questions. This will
afford the student more time to interact with the material and reflect on its importance.
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Student Learning Outcome 11

Apply Basic Surveying Techniques for
Construction Layout and Control



Introduction

CMGT 15000 - Surveying is a study of field procedures for construction and route surveying.
Construction surveying including highway, street, sewer, and bridge layout. Route surveying
including vertical and horizontal curves, curve design, survey for streets and subdivisions, earthwork
and profiles, sections using both theodolite and electronic distance measuring (EDM) equipment,
including computations of errors and coordinates and use of appropriate software.

CMGT 15000 prepares students to operate standard industry survey equipment and software with
accuracy and precision of survey field data through calculations. Students gain an understanding of
the role of surveying in construction and perform construction layout tasks within a group.

The surveying instruments used in this class include total station, prism pole, auto level, level rod,
laser level & receiver, electronic data collector (RECON Field book), prism wi/tribrach and tripod.
This class is primarily a laboratory with lecture. The labs are conducted on the grounds of I[UPUI and
Engineering Technology (ET) Building.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 11, three is the final exam that is used for SLO 11 from CMGT 15000.
1. Direct — Lab assignments and Final Exam (Part I - Written and Part II - Practicum)

Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.
2. Indirect - ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

SLO 11 Report Content
Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
Graded student work (Final Exam)
e Assessment Report for SLO 11

Indirect Measure
The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 5 (found at the end of this SLO report).



Lab Example (Leveling)
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Homework Example

2l

%

CMGT 15000 HOMEWORK #1

DUE 9/9/2021 1:00PM

navie e N4>

Complete the following problems and submit via canvas in pdf format by the beginning of class. Partial

credit may be given for incorrect answers only if you show your work and it is clearly legible.

1. Asegment of road with a horizontal distance of 350 feet has an increase of elevation of 7.5 feet.

Whatis the grade of the road? (1 point)

o L yiny =[] 1% grade

ke

angl) of the road? (Lpoint) 1/ = Z:;, y=423°

= tan”!(p.o214

ol

List three
(1 point)

Stec! tape, plorb bob e pole.

]

Later, the tape is found to have an actual length of 99.95 feet. What is the correct length
between the two points? (1 point)

-(0.05)(3.3146) 20.1657%

23346 - 016573 =

Refer to Problem 1. What is the angle {in degrees, minutes, and seconds) of inclination (vertlcal
2%

wank= 00014 '3”“

A 100-foot tape is used to measure between two points and is recorded as being 331.46 feet.

=h %
:‘43

o thols used in surveying to'measure horizontal distances (pacing is not a tool).

5. Atape is calibrated to 100.00 feet at 68 degrees Fahrenheit. A day when the temperature is 90

degrees Fahrenheit, the tape is used and a distance is recorded as being 280.17 feet between

two points. What is the corrected distance between the two points? (2 points)
0.000006s (280.17)(22) = 0.04
L%07 +0.0% =

6. A parcel of land is described as being 4 chains wide by 11 chains long. How many acres are
contained within the parcel? (1 point)

Yehans
m U Chens

~

a day in which the temperature is 6 degrees Celsius, you need to layout out a building

A tape marked in hundrediths of a foot s calibrated to 100.00 feet at 68 degrees Fahrenheit. On

foundation in which a foundation plan states the length to be 94’ 4 4”. What distance should be

read on the tape to layout the correct distance given on the plan? (3 points)

1L < 91.8°F 00000065 (a4.27s)252) = 0.01
100.00-0.02

CMGT15000  HOMEWORK #3

bue10/07/2020  namRlic

Complete the following problems and upload your work and answers on Canvas. Partial credit may be

n for incorrect answers only if you show your work, and itis clearly legible.

You need to verify that a ramp to a building was installed to the required specifications. The
specifications state that the ramp should not have a slope that is steeper than 1:12, and there
must be a landing at the top of the ramp with a minimum length of 60 inches. You set up a route
along the ramp and record the level notes below.

. Complete the level notes (1 point) .~

b.Prepare a profile of the ramp and landing based on the level notes. Indicate the slope of -
the ramp (expressed as 1:X) and the length of the landing on the profile. (2 points)
¢ Was the ramp installed according to the specifications? If not, why? (1 point) .~
[stA_Tes  [m [ ss [ELev_ | Description |
TBM | 3.87 |05, 1] | 601.24 | site Benchmark |
000 | | 6.1 | 597.01 | Beginning of Ramp at Bottom |
01279 |

35 |@0 1.6 | Top of Ramp & Beginning of Landing

otoo

3.6 |01, 5 | End of Landing |

['¢ol. 25 site Benchmark - Check

Slape  GOLE! -

|
| |
[

| 386

|
I
|
| |
[
[

fes
Sdo o wore
2. Convert the following azimuths to bearings (2 points):
a. 2662527"  —|Bo° = 5g6°
b. 167'53'05”

o s1zt0e'Ss\E

3. Convert the following bearings to azwmuths 2 pom(s):

a. N5272317"E 5 [
b. N55°3248"W ]
o = 30"

4. Line DC has an azimuth of 187" A total station is et up on Point D, and a backsight is taken on
Point C and the angle is set to 0° on the total station. The angle to the right is measured to point
Eas 95", What s the bearing of Line DE? (2 points)




Course Assessment Report

Course: CMGT 15000 - Surveying

Academic Term: 2021 Fall Semester and 2022 Fall Semester

Instructor: Michael Conley

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 11 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey). A 79.3% ranking was achieved for this SLO.

Term ACCE SLO Raz_ssc)"re Range
F 2021 3.625 73%
S2022 | 11. Apply basic surveying techniques for construction layout and control. 4.0 80%
F 2022 4.24 85%

Direct Measures - Assessments and Evaluations

The Direct Measures consists of three assignments. The table below shows the average grades and
percentages for the direct assessments.

Direct Measure for SLO 11 - Final Exam (Part I - Written and Part II - Practicum)
The table below shows the average grade for the Segment of class listed in the Criteria.

Term N Criteria Average Percent Target Percent
Lab 96.64 75%
Assignments 80.91 75%
Fall 2021 21 Final Exam (Part I - Written

and Part IT - Practicum) 78.96 75%
Lab 93.21 75%

1 o
Fall 2022 13 ' Assignments ' 82.32 75%
Final Exam (Part I — Written and 8057 75%
Part IT — Practicum) ) ’

After the first ACCE re-accreditation for the CMGT program, it was decided that an overall average

of the total grades should be at least 75%. The average of the Indirect Measure (85%) and the

average of the Direct Measure (85.3%) indicate that the target value was met.

Proposed Actions for Course Improvement: (for Spring 2023)

1. Improve measurable metrics on grading rubric: Enhance evaluation of measurable metrics by
improving assessments for both the lab and lecture for student expectations.
2. Added technology capabilities: Add GPS base/rover technology into the coursework and add
quantifiable direct measurables.




Upgrade grading rubric for lab grading: Refine grading criteria and provide students a detailed
version of specific expectations.

Technical Drawing: This class requires students to prepare map from collected survey data.
Students have struggled on CAD drawing. We are planning to introduce civil 3D software,
Trimble business center, and MicroStation drafting.

Add data collection and analysis: Data collectors are dated and do not work well in cold
weather. Integrated data collection with newer total stations will help measurable workflows for
technical advancement in CAD drafting and processing.

Weather Contingency plan: Weather is an issue in Indiana because of spring semester rain and
snow. During snowy and rainy days, it is difficult for students to go outside to conduct lab. We
are planning to prepare few lab handouts to work inside the campus buildings and tailor them to
the labs they would have done outside.



Student Learning Outcome 12

Understand Different Methods of Project
Delivery and the Roles and Responsibilities
of All Constituencies Involved in the Design

and Construction Process



Introduction
SLO 12 — “Understand different methods of project delivery and the roles and responsibilities of all
constituencies involved in the design and construction process.” is evaluated and assessed in CMGT
33000 - Contract Administration & Specifications.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 12, there are three (3) assignments that are used as direct measures:
1. Four (4) selected questions from the midterm exam.
2. A201 General Conditions research assignment (in-lab) “It’s About Time”.
3. In-Lab Exercise PCO1.
Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 12 Report Content
Subsequent sections of this SLO Report document the following:
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Measures
Explanation and rubrics (grading criteria)
Graded student work (using the rubric)
Assessment and Evaluation for SLO 12.

Indirect Measure
The Indirect Measure for SLO 12 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 12 (found at the end of this SLO report).

Direct Measures
The Direct Measures for SLO 12 include:
1. Four (4) selected questions from the midterm exam.
2. A201 General Conditions research assignment (in-lab) “It’s About Time”.
3. Contract Manager In-Lab Exercise PCOI.

To capture the most meaningful assessment data from within CMGT 33000 both overall assignment
grades and specific questions embedded within larger assessment instruments have been extracted.
Delivery systems, roles and responsibilities are addressed in the first half of the semester. Thus the
selected assessment data is drawn from either assignments occurring prior to the midterm or
appearing on the midterm exam itself. Because the A201 General Conditions is such a fundamental
document which defines roles & responsibilities, results from a lab exercise are included which
require students to research the A201. Additionally, our textbook addresses roles & responsibilities
in chapters 1 and 2; a short reading quiz that pertains to that content is included.



Graded Student Work

1. Midterm Questions & Responses
(Spring 2022)

Following are four (4) questions that relate to roles and responsibilities. Because the questions were
randomly drawn from a question pool, everyone in the class did not see every question.

CMGT 33000 — Midterm Exam (selected questions) (SP22)

1 Attempts: 9 out of 9
L]

The Owner's approach to organizing the project team is called the

Contract family 1 respondent 11% .

Compensation method 0% I

Prime contract 1 respondent 41 % .

Delivery method 7 respondents 78 % _ NZ

2 According to your author, the builder's work is the same regardless of the
* | chosen delivery system. Which of the following IS NOT a major phase of

the construction project?

Plan 8 respondents 80 % _ Vv

Design 1 respondent 10%
Bid 0%

Construct 1 respondent A%

3 From the following identify the advantages of the traditional (D-B-B)
® | delivery method. Select ALL that apply.

Well known process 18 respondents 100 % _ Vv
Great owner protection 16 respondents 89 % _ v
Facilitates bidding 11 respondents 61% _ v

Enhanced contractor / designer
interaction

3 respondents 17 %

Maximizes owner-designer-builder o 61% answered
4 respondents 22 %

collaboration correctly

4 Your author identifies two (2) primary types of owners. What are they?
L]

Select ALL that apply.
Public 9 respondents 90 % _ Vv
Government 2 respondents ROKS -
Private 9 respondents 90 % _ Vv
Institutional @% I




2. A201 General Conditions Research
Questions & Responses
(Spring 2022)

2. A201 Research Assignment “It’s About Time”

This assignment is presented as an in-lab exercise. It requires the student to research the A201 to answer
questions, all of which pertain to deadlines and responsibilities. Because this assessment is a fill-in-the-
blank exercise, there is typically one (1) correct answer, except when students enter the incorrect figure in
which case the testing software indicates “Something Else”. Note: occasionally a question may have
more than one (1) correct answer. The question graph will indicate this condition accordingly.

CMGT 33000 — A201 Research Assignment “It’s About
Time” (SP22)

1 Attempts: 16 out of 16
L[]

The Architect has [days] days maximum response time to respond to the
Contractor's submitted Application for Payment, including either 1) issuing
a Certificate of Payment to the Owner for payment or 2) notifying the
Contractor / Owner in writing the reasons why the application is being

withheld.
7 12 respondents 75% _ v 75% answered
Something Else 4 respondents 25% - correctly

2 Attempts: 16 out of 16
L[]

The General Contractor has [days] days to pay his Subcontractors after
receiving payment from the Owner.

Something Else 2 respondents 13% . correctly

3 Attempts: 17 out of 17
L]

The Owner must furnish with [days] days of the General Contractor's
request, information pertaining to a mechanic's lien.

15 14 respondents 82% _ v 82% answered

Something Else 3 respondents 18% - correctly




CMGT 33000 — A201 Research Assignment “It’s About
Time” (SP22)

4.

Attempts: 17 out of 17

The General Contractor may terminate the contract if the work has been
stopped for [days] days through no fault of the GC or his subcontractors.

30 15 respondents 88 % _ v

60 o* |v
67 o* |v
Something Else 2 respondents AR % .

88% answered
correctly

Attempts: 15 out of 15

In the event of a Subcontractor's contract becoming assigned to the Owner
(re: Subcontractual Relations) following a suspension of the Work, the
Subcontractor may request a compensation payment after [days] days of a
suspension period.

30 11 respondents 73% _ Vv

Something Else 4 respondents 27 % -

73% answered
correctly

Attempts: 13 out of 13

The Architect has [days] days to review and respond to the General
Contractor's superintendent's qualifications.

Something Else 2 respondents 15% .

85% answered
correctly

Attempts: 14 out of 14

After a maximum of [days] days without receiving payment from the Owner
by the date established in the Contract Documents, the General Contractor
may initiate the process to stop the Work on the Project.

7 12 respondents 86 % _ Vv

Something Else 2 respondents 14 % .

86% answered
correctly

S

Question did not appear.

Attempts: 13 out of 13

If requested by the Owner, the General Contractor has [days] days to
provide written evidence that the Subcontractors have been paid.

7 13 respondents 100 % _ Vv

100% answered

correctly

10.

Attempts: 15 out of 15

The General Contractor must notify the Architect / Owner of unforeseen,
concealed or unknown conditions within [days] days of first observance.

Something Else 1 respondent 7% .

93% answered
correctly




CMGT 33000 — A201 Research Assignment “It’s About
Time” (SP22)

11.

Attempts: 15 out of 15

The Architect / Owner has [days] days to review and respond to the
General Contractor's subcontractor list.

14 10 respondents 67 % _ Vv
Something Else 5 respondents 33% -

67% answered
correctly

12.

Attempts: 16 out of 16

If anyone suffers injury or damage due to the act or omission of someone
else on the job (re: Safety of Persons and Property), the injured / damaged
party must provide provide written notice of such injury to the responsible
party within [days] days after discovery.

21 15 respondents 94 % _ Vv

Something Else 1 respondent 6% I

94% answered
correctly




3. In-Lab Exercise 01
(Spring 2022)

CMGT 33000 Lab 01

CMGT 33000 Confract Administrafion & Specifications

Consiruction Management
Purdue School of Engineering & Technology
Indianapolis

Goals
1. Familianze yourself with Procore envircnmenit.
2. 3etup Procore [ Gazelle Office Remodel.
a. Populate data within your new project.
i. Participants & roles
ii. Specifications vpload
iii. Project schedule vpload
b. Uplcad important docurments into your project.
c. Creafe two [2) reporis.
d. Become acguainted with course processes and soffware
i. Procore
i. Adobe Acrobat
iii. FAle naming converntion: Lab&your iast nams
iv. Canvas submission process
Terms
«  Subcontractor
+  Schedule
+  Specifications

Deliverables

1. Print the indicated PDF file deliverables and upload them as one combined file into
Canvas / Assignments.

Initializing Procore
1. FAnd your Procore invitation within your official university email in-box. Follow the
instructions o login.
2. Create your password. Write it down. || am uvnable fo refrieve your password. Use
Procore’s Forgot yvour password?® link 1o refrieve it.)
3. Proceed intc Procore. You amive at the Company Level. Youw should see 1 project:
a. Gazelle Office Remodel SP22 |project £3305P22 first 4 letfers of your last name)

4. Select Gazelle Office Remodel.
3. Proceed to Project Tools f Core Tools [ Directory.

* BulkAdd from Co. Directory

From the dropdown menu, select the following individuals (Mote: Don't pick the
company alone). Bnsure the permission template for everyone is corect._Ignore the
Project Role option: if will be comected in a kater sfiep.

il




CMGT 33000 Lab 01

Team Members Permission Template
1| Carlos Bonilla Q&D Bonilla Framing, LLC Subcontractor
2| Greg Broady Broady-Camphkell, Inc. Subcontractor
4 | Bill Clemons CEP Concrete Subcontractor
Construction Corporation
4 | Basil Delacruz Cluality Intenors, Inc. Subcontractor
2 | Buck Zazele Gazelle Printing Group Owner/Client
& | Jim Halpernn Dunder Mifflin Design Architect/Enginesr
7 | Bill FPoindexter Poindexter Excavating, Subcontractor
Inc.
& | Donald Fisher Insight Engineenng Architect/Engineer
F | Tim | Watkins Steel Services Architect/Engineer

Add to Project
a8

g g companies will be added. ..

Return to Dirgctory

11. Proceed to Project Tools f Direciory
12. 3elect "Configure Setiings” [orange gear)

@ PROJECT DIRECTORY

13. Assign the following roles:

Role Member
1 | Project Manager fyou)
2 | Designer Dunder Mifflin Design
3 | Cwmer Gazelle Prinfing Group
4 | SJubcontractor Broady-Campbell, Inc.

O&D Bonilla Framing, LLC
Poindexter Excavating, Inc.
Quaglity Interiors, Inc.

CEF Concrete Construction Corp.
Irsight Engineering

Steel Services

R
14. Mote: if “Update™ doesn't appear, select: .

Retum to Project Roles fo ensure your data has been saved.

5 | Consuliant

Export =

PFDF

14. DELIVERABLE - The PDF file will be downloaded. Include this document with Your
submission.

24



CMGT 33000 Lab 01

17.

18.

Download this file onfo your desktop: CMGT 33000 §P22 Lab Project A101. pdf from the
Canvas [ ChMGT 33000 SP22 SHARED FOLDER link found in Canvas = Resources CMGT
33000 5P21 = Lab Resocurces.

Proceed to Project Tools [ Core Tools f Documents / Gazelle Office Remodel SP22 = 05
INTERHAL DOCUMENTS. While this is highlighted, select...

pulldown menu: “Create Folder”

. Folder Name: "00 Prime Contract™

Foldar Marrez~ | 00 Prime Contract

26.
a7.

. Proceed o the new folder you just creafed.

3 pulldown menu: “Ale Upload™

Artach or Dragand Drop

or "Open” A101 file fo this location.

The file should now appear in your Documents § 05 INTERNAL DOCUMENTS f 00 Prime
Coniract folder:

. CMGT 330005P22 Lab Project A101.pdf

. Dowmniload this file onfo yvour deskiop: Gazelde Prinf Group 5 Section Specification from

the Canvas f CMGT 33000 §F22 SHARED FOLDER Shared Content Folder link.

. Proceed to Project Tools f Documents. Confinue fo the folder 01 Design Fles = 04

Specifications.

. Follow the same method as above to upload the specification file into this folder (steps

24-27).

. The file should now appear in your Documents f 01 Design Ales f 04 Specifications folder.

. Download this file onfo your deskiop: Gazelle Prinfing Group Schedule SP22.mpp from

Canvas f CMGT 33000 SP22 SHARED FOLDER [ Shared Content Folder link. NOTE: Do nof
iry to open i just download it

. Proceed to Project Tools / Project Management f Schedule

3|4



CMGT 33000 Lab 01

%
34 Select:
35. Place the previously dowrnloaded .mpp file using one of the following:

[(Whan executed properly, the file name will appear on the screen )
Gazefle Printing Group Schedule SPZ2.mpp [

37. Once processing is completed,
38. Select "Month”

Schedule Al Day Wesk Month  Gantt

You should see scheduled items appear in the curent monith.

4 Back

Export -
POF

DELIVERABLE - The PDF file will be downloaded. Include this page with your submission.

40. Combine all deliverakles into one (1) file and upload it into Canvas f Assignments f Lab
Exercise 01..
41. Proceed to Part 2 and answer the questions.

End of Lab 01

4|4



Lab 01 Procore Questions [SP22]

() This is a preview of the published version of the quiz

Started: May 10 at 10:46pm
Quiz Instructions

The following questions can be answered by referencing the material you have just finished entering / uploading into
your Procore project.

[ | Question 1 1pts

What subcontractor (contact) is responsible for Concrete - CIP? Hint: filter directory by trade.

© Jim Halperin
(© Donald Fisher
O Bill Clemons

(O Bill Poindexter

[© | Question 2 1pts

In the specifications, what is the name of Section 023157 [Enter it exactly as it appears.]

[ | Question 3 1pts

What is Buck Gazelle's phone number? [Enter it exactly as displayed.]

[ | Question 4 1pts

In what town is O&D Bonilla Framing located? [One word).

[© | Question 5 1pts

When is the Concrete portion of the work scheduled to begin?

O 01/10/22
O 01/14/22
O 02/07/22

(O 03/04/22

Quiz saved at 10:46pm Submit Quiz




Assessment Report for SLO 12
Course: CMGT 33000 - Contract Administration & Specifications
Academic Term: 2020 Fall Semester & 2022 Spring Semester
Instructors: Bill White
Evaluation of Assessment Data:
Indirect Measure

The Indirect Measure for SLO 12 was assessed using the ACCE Student Learning Outcomes
Survey (Graduating Senior Exit Survey). An 90.7% ranking was achieved for this SLO.

Raw
Term ACCE SLO Score Percent
a-s)
F 2021 12. Understand different methods of project delivery and the 4.375 88%
S 2022 roles and responsibilities of constituencies involved in the design 4.48 90%
F 2022 and construction process. 4.69 949,

Direct Measures - Assessments and Evaluations
The Direct Measure consists of: selected midterm exam questions, A201 Lab Exercise “It’s
About Time,” and a Procore lab exercise.

Term N Criteria ?,Zﬁzzlglf Target Percent
1. Se'lected midterm exam 70.67% 75%
questions
Fall 2020 1 "21".135’(’)1 Lab Exercise “It’s About 86.32% 75%
3. Procore lab exercise 96.36% 75%
1. Se'lected midterm exam 72.34% 75%
questions
Spring 2022 17 ’2[.1 rﬁg’(’)l Lab Exercise “It’s About 84.90% 75%
3. Procore lab exercise 90.59% 75%

Overall the metrics associated with the three (3) direct measures satisfied the target criteria and
therefore don’t require future course content modification. The one exception, direct measure #1
“Selected midterm exam questions”, while slightly below the target for both semesters, indicates
an improvement trend such that course modification would appear premature. Knowledge of this
slight metric deficiency will inform future lectures and appear within the midterm study guide to
assist students when studying for the midterm exam.

Proposed Actions for Course Improvement:
No course modification appears warranted at this time.

12



Student Learning Outcome 13

Understand Construction Risk Management



Introduction

CMGT 44000 - Project Management Capstone) requires students to work in groups to create a cost
estimate, a construction schedule, a safety plan, a waste management plan, etc. for a typical
construction project. Project binders and oral presentations are also required. In addition, there are
several individual assignments (resume, risk management, weekly reports, etc.).

The risk assessment assignment is used to assess and evaluate SLO 13 - Understand Construction
Risk Management. This assignment is explained in the Direct Measure section of this report.

Assessment Methods

For CMGT 44000, two methods of assessment are used for SLO 13 Direct and Indirect.
e Direct - Risk Assessment Assignment (explained later)
e Indirect - ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

SLO 13 Report Content

Subsequent sections of this SLO Report document the following:
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Measure
Rubric (grading criteria) used to grade the multi-disciplinary team assignments
Graded Student Work using the rubric
Course Assessment Report

Indirect Measure
The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 5 (found at the end of this SLO report).



Direct Measure

Construction risk management is designed to identify, plan, monitor, and control those measures
needed to prevent exposure to risk. To provide students with an understanding of construction risk
management an assignment in CMGT 44000, students must complete the “Risk Assessment
Assignment.” Twenty-seven (27) risks have been identified that could be the responsibility (i.e.,
owned) by the contractor, the designer, the owner, the designer, or shared by more than one party.

The students complete the assignment which is graded and returned to them the following week.
During class each student is asked to explain and justify their selections for at least one or two of the
identified risks. The goal of the discussions is to provide an understanding of not only who “owns”
the risk, but to talk about ways to measure and control the risk.

The risk assessment assignment is completed before the multi-disciplinary team assignment to
prepare students to assume the roles of “other” project team members from other disciplines. The
multi-disciplinary team assignment discussion is found in the report for Student Learning Outcome 9
- Apply Construction Management Skills as a Member of a Multi-Disciplinary Team.
Graded Student Work
Grading Criteria
The following grading criteria (rubric) is used to evaluate the risk assessment assignment.
For each of the identified risks, one or more parties may be assigned to that risk. One-half (1/2)
point is deducted for each incorrectly assigned risk. Each one of the 30 types of risk categories is
worth .5 points. Total points = 80 (6 x 30 = 180, 80/180 = .44 rounded to .5 pts). In class each
student will be asked for a justification for their selection for at least one type of risk.
The following two pages display the Risk Assessment Assignment (including the grading criteria)

and a graded student assignment.

NAME: DATE:

CMGT 44000 - Project Management Capstone
Construction Management Technology
Purdue School of Engineering & Technology

Risk Assessment Assignment — 80 points
Assign who is the primary perpetrator or cause of each risk. Each risk can be assigned to one,
two, three or more responsible parties. All risks must be assigned to atf least one participant.

Assign a ranking criteria - 1, 2, 3, 4, 5 or 6 if more than one party is also part of the risk.

GENERAL SUBCO
TYPE OF RISK OWNER | ARCHITECT | ENGINEER | CONTRACTOR | NTRACT | SUPPLIER
/CM OR

1. | Site Access

2. | Subsurface Conditions




3. | Quantity Variations
4. | Weather
5. | Acts of God
6. | Financial Failure
7. | Subcontractor Failure
8. | Accidents @ Site
9. | Defective Work
10. | Management Incompetence
11. | Inflation
12. | Economic Disasters
13. | Funding
14. | Materials & Equipment-Design
15. | Materials & Equipment-Delivery
16. | Labor Problems
17. | Owner-Furnished Equipment
18. | Delays in Work
19. | Environmental Controls
20. | Codes & Regulations
21. | Safety @ Site
22. | Public Disorder
23. | Union Strife
24. | Errors & Omissions
25. | Document Conflicts
26. | Design Defects
27. | Shop Drawings
28. | Diversity/Inclusion
29. | Tariffs
30. | Contagious Disease




Name I

Date:

_3/118

CEMT 44700 - Construction Project Management
SPRING 2018

Construction Engineering & Management Technology
Purdue School of Engineering & Technology

Risk Assessment Assignment - 80 points

Assign who rightfully “owns” each risk. Each risk can be assigned to one, two or three respon5|ble

parties. All risks must be assigned to at least one participant.

TYPE OF RISK

CONIRACTOR

_ DESIGNER

5 " ) Alm

1. Site access i/ »
2. Subsurface conditions J / O’M drni¥ys )
3. Quantity variations J { P
4. Weather Y Excescy
5. Acts of God o / %0\
6. Financial failure J ) e g /
7. Subcontractor failure \} ) a
8. Accidents @ site {
9. Defective work J
- | 10.  Management incompetence J J
B 11, Infiation J J
12.  Economic disasters J N
13. Funding omr 4o conk . Lot =guly { i
14, Materials & equipment J
15. Labor problems J —
16. Owner-furnished equipment \/ \]
17. Delays in work / v Z i L
18.  Environmental controls J Y —
19. Codes & regulations J e \/
20. Safety @ site { ( o / y
21, Public disorder { +—f ™ )
22, Union strife | ) -
23. Ermrors & omissions J/ { [l ,
24, Document conflicts { J d 1! 3 (““(‘h(‘*f;}
25, Design defects J s ~=/Co,
26. Shop drawings J % e T, }
27. DBE Requirements J Joos A /
17 .
Marvin L. Johnson ~ Lab instructor : Page 1 of 1 '



Assessment Report for SLO 13

Course: CMGT 44000 - Construction Project Management (Capstone)

Academic Terms for Direct Evaluation: Fall 2018, Spring 2019, Fall 2019, Spring 2020, Fall 2020,
Spring 2021, Fall 2021 & Spring 2022

Instructors: Marvin Johnson and Dan Koo

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 13 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An 88% ranking was achieved for SLO 13.

Term ACCE SLO Raw Score | porcent
a-s)
F 2021 4.375 88%
13. Understand construction risk management.
S 2022 4.44 89%

Direct Measures - Assessments and Evaluations

The Direct Measure for SLO 13 was the “Risk Assessment Assignment.” The maximum grade
(points) for this individual assignment was 80 points. The table below shows the average individual
grades for this assignment.

Term N Criteria Average Grade Average Percent Target Percent
Fall 2018 15 Risk Assessment 62.8 points 78.5% 75%
Spring 2019 23 Risk Assessment 65.8 points 82.3% 75%
Fall 2019 8 Risk Assessment 69.4 points 86.8% 75%
Spring 2020 21 Risk Assessment 60.6 points 75.8% 75%
Fall 2020 11 Risk Assessment 72.7 points 90.9% 75%
Spring 2021 17 Risk Assessment 67.1 points 83.9% 75%
Fall 2021 8 Risk Assessment 67.1 points 83.9% 75%
Spring 2022 24 Risk Assessment 64.3 points 80.4% 75%

After the initial ACCE accreditation for the CM program, it was decided that an overall average of
the total grades should be at least 75%.




For Fall 2018, the Indirect Measure was (88%) and the Direct Measure was (78.5%). Assuming
an equal weight for each measure the composite grade was 83.3% indicating that the target value was
met.

For Spring 2019, the Indirect Measure was (88%) and the Direct Measure was (82.3%).
Assuming an equal weight for each measure the composite grade was 85.2% indicating that the target
value was met.

For Fall 2019, the Indirect Measure was (88%) and the Direct Measure was (86.8%). Assuming
an equal weight for each measure the composite grade was 87.4% indicating that the target value was
met.

For Spring 2020, the Indirect Measure was (88%) and the Direct Measure was (75.8%).
Assuming an equal weight for each measure the composite grade was 81.9% indicating that the target
value was met.

For Fall 2020, the Indirect Measure was (88%) and the Direct Measure was (90.9%). Assuming
an equal weight for each measure the composite grade was 89.5% indicating that the target value was
met.

For Spring 2021, the Indirect Measure was (88%) and the Direct Measure was (83.9%).
Assuming an equal weight for each measure the composite grade was 86.0% indicating that the target
value was met.

For Fall 2021, the Indirect Measure was (88%) and the Direct Measure was (83.9%). Assuming
an equal weight for each measure the composite grade was 86.0% indicating that the target value was
met.

For Spring 2022, the Indirect Measure was (88%) and the Direct Measure was (80.4%).
Assuming an equal weight for each measure the composite grade was 84.2% indicating that the target
value was met.

Overall, the class discussions following the assignment added value to the basic goal of understanding
risk management. This concept will be expanded in the following section, Proposed Actions for
Course Improvement.

Proposed Actions for Course Improvement:

The complete Faculty Course Assessment Report for CEMT 44700/CMGT 44000 is included in the
appendix for the Quality Improvement Plan. The following proposed actions documented here relate
specifically to the Risk Assessment Assignment and the topic of construction risk management, in
general.

It is anticipated that the topic of risk management will be enhanced in future course offerings.
Documentation of the results of the class discussions is needed which will be accomplished with a
follow up assignment.

The assignment will concern risk management as applied to the current capstone project. Students
will be required to develop a Risk Management Plan, for example:

o Define at least five (5) risks that are owned by the contractor (i.e., construction management
team) that are specifically related to the current capstone project.

e (Create a Risk Management Plan of how those risks are monitored and controlled throughout the
project.



A framework will be created to assist the students in developing the Risk Management Plan. A
tentative outline of the plan is provided below. Additional insight will come from the industry
mentors.

Risk Identification (what are the risks?)

Risk Responsibility (who owns the risks?)

Risk Assessment (what is the impact of the risks and how are the risks measured and ranked?)
Risk Response (what are measures for addressing the risks?)

Risk Mitigation (what is the contingency plan to deal with the risk should it occur?)

Risk Tracking and Reporting (what documentation is required?)

DNk WD =

The Risk Management Plan will become part of the documentation for the Project Binder and part of
their oral presentation. In addition, each group will create a Risk Assessment Matrix, similar to the
example below, where each of their project specific risks are identified and assigned a measure of
probability.

Appendiz A — Example Risk Assessment Matrix

Probabilitv of Occurrences ] Catastrophic | Critical | Moderate | Minor [ Neglig
Definition | Meaning | Value E L ® | © ™| & |
. 5

Frequent

Likely audit activity

Qceasional

Seldom ) issue

Improbable ) unikely i

Rusk Levels:

Fisk is High for codes 3A. 5B, 5C. 4A 4B 3A

Risk is Medium High for codes 5D, 5E, 4C, 3B, 3C, 2A. 1B
Risk is Medium Low for codes 4D, 4E, 3D, 2C, 1A, 1B
Risk is Low for codes 3E. 2D, 2E. 1C, 1D, 1E



Student Learning Outcome 14

Understanding Construction Accounting
and Cost Control



Introduction

SLO 14 — Understanding Construction Accounting and Cost Control is assessed and evaluated in
CMGT 33000 - Construction Administration and Specifications.

Assessment Methods (additional information in the Direct Assessment section of this report)
For CMGT 33000, two methods of assessment are used for SLO 14 Direct and Indirect.

Direct Measure - Student’s Semester Project.

Indirect Measure - ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

SLO 14 Report Content

Subsequent sections of this SLO Report document the following:
o Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessment
Explanation and grading criteria
Graded student work (using grading criteria)
e Assessment Report for SLO 14

Indirect Measure

The Indirect Measure for SLO 14 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 14 (found at the end of this SLO report).

Direct Measure

The Direct Assessment for SLO 14 consists of points received on a component embedded within the
student’s semester project. The semester project requires the student to create a construction project
within a project management software application (Procore) by utilizing typical construction
documentation, e.g., contracts, budget, specifications, general conditions, submittals, pay
applications, etc. This budget management component is task #4 of 15 tasks required in the overall
project. For this component, the student must

. enter the project’s budget line items

. assign cost codes

. create a prime contract

. input subcontractor contracts

. document / manage change orders

o implement pay applications

o modify / balance the budget to manage cost overruns



Graded Student Work

The assignments are not “marked up” since these assignments were graded in Canvas. The course
instructor completed the grading for each assignment using the grading criteria. The grading criteria
and any instructor notes were sent to the students via the “Comment” section in Canvas using
“SpeedGrader.” An example of how it looks in Canvas is shown after the grading criteria for the first
two assignments. The “Comments” in Canvas do not reproduce well, which is why just the “graded”
grading criteria is provided for the last three assignments.

1. Assignment - Semester Project:

CMGT 32000 Controct Adminisiration & Specifications
Semester Project

Construchion Mo
Purdve School of Engineering & Technology
Indianapolis

Oclober 14, 2021

Purpose f Assignment Goals

A fundamental component of constructfion management is learning how to adminisier the
myrad of detail and acfivities that comprise a project. Because good management &
dependent on thorough administration, it is crifical to understand processes, retrieve information,
ard implement standard procedures.

This assignment is infended to provide the student with expernence ufiiiing project management
safware fo tat up and adminicter a tmall construction project. |t afford: an oppartunity o
interprat confracte, compraehend specificationz, manipulate content, ganarate raports and
Implement documentation. After being infroduced to all these skills in our lectures and weekly
lakbs. this project allows the student to independently apply everything that has been leamed
throughout the semesher.

Premise

In your confinuing role as project manager at IUPUI Consfruction you have received a new
project in your porffolio: Indionapolis South Medical Office Building. The CEO of IUPUI
Construction hat requested a report which fully documents fhe project to date. He has poted
questions that need to be answered. Except for the Executive Summary. he expacts avery
anzeees jo ulilize Procore documeniglion,

Methodology

This assignment requires that you create and adminisier a new project within Frocore. To set it
vE, you must refrieve and wiiize the information contained within the decumentation typically
encountered in an actual project (see Resources).

This project ufiizes the skilk we have either aready pracficed in lab or we will soon pracfice in
upcorming labz. Naote: Not all quastion: can be answerad immeadiately. Throughout the
remainder of the semeder addiional inforrmation will be ssued wa supplemental assignments to
ansaer some guestions ufilizing skills we hawve yet to learm.




CMGT 12000 Contract Administration & Specifications
Semester Propect

Guesfions from the CEO
1. What is your gssessment (executive semmary) of the curent construction project®

This & your writhen namafive that references fhe content listed below. 1t is NOT o Procore
feature. Produce this in M3 Word . print as PDF & include with your submitted
documeantation.

Topics to include [but not be limited to):
a. Important project events What has happened to dafe, e.g.. milestones
achieved. crtical problens resolved, efc.?
Budget: status of the budget.
Schedule: status of the schedule.
Recommendations: proposed comections, revisions, etc.
: This i T { i i .

L8

2. For quecfions 2 - 15, rafar to Figure 1 Question Point Vaoluves.

Resources
Following are the resources you have at your
1. MMSMWFAEICmmwM lirk)
a. AlA AI0] - Owner J/ Confractor Agreement
b. AlA AZ01 - General Conditions
c. Consinaction schedule
d.
-]

One multipage PDF file swemitted via Canvas / Assignments which contains the following
inforrmation:
1. Cowversheet
a. Course fifle
b. Temmn
e. Your name
d.  Your company name
e. Project file
2 Copy of this assignrment [this 3-page document).
3. Executive Report
4. Question Content - Each question inserted as a divider, followed by your anawer.

2|4




CMGT 12000 Contract Administrabion L Specifications
Semester Project

Grading Rebnic
1. Critena
a. Completenss - all required components that answer each quesfion in its
enfraty
b. Acscuracy L detail - forms fully axecuted including date:, addressz:, ID numbears,
infornation, ete.
c. Professional execufion — neat, consistent and well organized
2. Paint deducfions include but are not limited fo:
a. Blank [ missing form entries
b. Incomrect documentation
G. Ingomect / missing data presented on the documentation
d. Inclusion of extraneous or unnecessary infarmation
3. This qualifies as an Assignment: 200 points tohal.
4 Referto Aguree | for the grading values for cach camponent.

Due
Refer to Canvas / Assignments f Semester Project.

3|4




CMGT 33000 Conkoct Administralion & § pecificalions
Semester Project

@uasisons from the CEO + Point Valves

Points
Contant Possibla
Cowver + Assignmment + Dividers 14}
I What & your asessment [executive summary] of the 2%
cumrent project®
Procore Documentation
2 Who makes up the project feam? 5
3 What does ouwr confract with the Owner reguire? 5
4 What does the project budget detail look ke as of 2
today?
5 What are our total commitments for this project (listed 0
by company L armount) 2
& What did our campefifive bid proces:s laok lika? 10
7 What are the submitial requirements, including required 20
documentation & on-site date detail for Division 72
8 What applications fior payment have been issued so far 20
(full detgl)
9 What RA's have been issued so far [guestions and 10
answers)?
10 | What changes have been issued so far [full detail] 2 0
n What items have we sent oulside the office what, when 0
& owhere)?
12 | What topics are we addressing with our daily reports 2 14}
13 | What & the schedule for the project?® 4]
14 | What are the sections that comprise the specificationss -]
15 | What did you discuss at your rmost recent meeating® 0o
200

Figure 1. Gueslions Point Valves

4|4




Indlanap-cls Soulh MOB
Eximale Summary Thes!

Oelobier 12, 2021
ESTIMATE / BUDGET COMMITMENTS
Bid Spechicatan SUBCONTRACT
Pockoge Secions Bid Pockage & Conbenis Labor Materlal _ Equipmeant Line Total AMOUNTS AWARDED SUBCONTRACTOR®
- re_man:w fociitas L conteols TS50 TEO 2280 8 1,750
- Prajesl management L essrdinalan 40,500 5 41,542
. Bond: & inswrorce 12.800 5 11.748
- Final cleaning 1.500 225 155 § .93
1 03300 Coshrrploce Soncete 5 CEN B 214 Crelghlon Concrele
2 05120 Sirsciural Siedd Framing 5 Rl T B 81,234 Ben Hur ConsinscBon
05210 Slewl Rool Deck 5 131791 5 14547 Ban Husr  cnalnsc Bon
055100 Mhebal Shgir 5 12478 | 5 14,512 EAD. Fabricalion
4 075323 EPOM Roofing 5 P H 25,153 CMS Rooling
[TATIE] Hollow Mehal Door & Fromes 5 snsls 5549 Biok Window & Door
3 DA1414 Flush Woad Daon 5 so4a9 ] 5 11,623 Bick Window L Doot
QETIND Doar Hardware 5 [%-11 8587 Elak Window L Door
& ORANG Glazing 5 TME]S 28497 | McComb Window & Doot
7 0¥2900 Gypsum Board 5 s 5 45,123 Precision Drywal
] 073000 Tiling 5 573l s 18,734 Brcihers Mloor Covering
9 oz Inberiar Painling § wmavols 21,812 Qually Inberdors
10 10IN3 Toief Compatmert 5 LGS | 5 2547 The Shricker Ca,
11 14200 Hydrowiic Bevator 5 392 177 T
OH OVERHEAD Overhood § [IRE]
P RO AT Frofi 15,095

“All sbeanbacice can be lourd in e company direchony. NONE need ta be addead,




1. Homework Student Work

Student Work Assignment -

Semester Project

)

ission

(p. 13 of a 65 page subm

School of Engineering and Technology7

Indianapolis, IN 46202-5160

- - - Indiana Uni ity - Purdue L

P(317)278-1268
Procore Standard Budget

Item Cost Code

Indianapolis South M.0.B. Remodel
00- Procurement & Contracting Reqts.
00-00 50 - Overhead: Overhead 00-00 50 - Overhead

Subtotal 00 - Procurement &
Contracting Reqts.

01- General Requirements
01-010- Project Manager: Labor 01010 - Project Manager

01-013 - Project Coordinator: Other 01-013 - Project Coordinator

01-500 - Temporary Facilities and 01-500 - Temporary Fa
Controls: Equipment and Controls
01-500 - Temporary Facilities and 01-500 - Temporary Fac
Controls: Labor and Controls
01-500 - Temporary Facilities and 01-500 - Temporary Fa
Controls: Materials and Controls

01740 - Cleaning: Equipment 01-740 - Cleaning

01-740 - Cleaning: Labor 01-740 - Cleaning

01-740 - Cleaning: Materi

s 01-740 - Cleaning

Subtotal 01- General Requirements

03- Concrete

03-210 - Cast-In-P
Concrete

e

03-210 - Cast-In-Place Concrete: Other

03-330 - Poured Concrete Basement 03-330 - Poured Concrete
Walls: Commitment Basement Walls

Subtotal 03 - Concrete
05- Metals

05100~ 5 etals; Other 05-100 - Structural

Metals

ctural
05100~ Structural Metals; Commitment 05100 - Structural Metals

05-200 - M

05-200 - Metal Joists: Commitment *

0

05-500 - Metal Fabrications:
Commitment *

05-500 - Metal Fabrications

07 - Thermal and Moisture Protection

07.

07

0 - Me

07-500 - Membrane Roofin,
Commitment *

07-500 - Membrane Roofing

Subtotal 07 - Thermal and Moisture
Protection

08- Doors and Windows
08-100 - Doors: Other 08-100 - Doors
08-100 - Dioors: Commitment 08-100 - Doors

0 - We

Report Grand Total

* Cost Code or Cost Type is missing or not on budget

Category

Overhead

Labor
Other

Equipment

Labor

Materials

Equipment
Labor

Materials

Other

Commitment

Other

Commitment

o
Commitment

o

Commitment

o

Commitment

Other

Commitment

o

Original Budget
Amount

$11,123.00

$11,123.00

$40,500.00
$3,062.00

52,250.00

$75000

£750.00

$188.00
$1,500.00
$225.00
$49,225.00

$52,260.00

$0.00

$52,269.00

$50,746.00

50,00

$0.00

$23,498.00

$5,916.00

50.00

$400,973.00

Yy P
'99 W Michigan Street ET201B

Budget | Approved
odifica cos

$0.00  $1,20000

$0.00  $1,200.00

$0.00 $0.00
$0.00 $0.00
$0.00 $0.00
$0.00 $0.00
$0.00 £0.00
$0.00 $0.00
$0.00 $0.00
$0.00 $0.00
50.00 $0.00
$0.00 $0.00

$0.00 | $(3,500.00)

$50.00 $(3.500.00)

$0.00 $0.00

$0.00 $0.00

$0.00

$0.00 $0.00

50.00 $0.00

50.00 $0.00
50.00 $0.00
$0.00 $0.00

$0.00 | $19,450.00

$0.00 $43,200.00

Revised
Budget

$12322.00

$12.323.00

$40,500.00
$3,062.00

5225000

$750.00

$750.00

$188.00
$1,500.00
$225.00
549,225.00

$52,260.00

$(3.500.00)

$48,769.00

$50,746.00

$0.00

$0.00

§76,423.00

$0.00

$23,498.00

3591600
$19,45000

$444,173.00

Pending Budget
Changes

50.00

50.00

50.00
50.00

50.00

$0.00

50.00

50.00
50.00

50.00
50.00

$0.00

50.00

Projected
Budget

$12,223.00

$12323.00

$40,500.00
$3,062.00

52,250.00

$750.00

$750.00

$188.00
$1,500.00
$225.00
5$49,225.00

$52,260.00

$(3.500.00)

$48,769.00

50,746.00
50,00

$13,179.00
$0.00

$12,49

$0.00

$76,423.00

50.00

50.00

50.00
50.00

$0.00

$0.00

$23,498.00

$5916.00
$19,450.00

58

$444,173.00

10f2

Committed Costs

50,00

$0.00

$0.00
$0.00

50.00

$0.00

£0.00

$0.00
$0.00

$0.00
$0.00

$0.00

$92,207.00

$25,163.00

$5,549.00

50,00

$11

$360,203.00

Job #: 330FA2101.MCAD Indianapolis South M.0.B. Remodel
East Stop 11 Road & Emerson Avenue
Indianapolis, IN 46237

Direct Costs | Job to Date Costs | Pending Cost Changes | Projected Costs | Forecast To Complete | Estimated Cost at Completion | Projected over Under

$0.00

$0.00

$0.00
$0.00

$0.00

$0.00

$0.00

$0.00
$0.00
$0.00
50.00

$0.00

$0.00

50.00

$0.00

$0.00

$0.00

$0.00

50.00

$0.00

50.00

$0.00
$0.00

$0.00

$0.00

50.00

50.00
50.00

50.00

$0.00

50.00

50.00
50.00
50.00

50.00

$0.00

50.00

$0.00
$0.00

50,00

$0.00

$0.00

$0.00
$0.00
$0.00
50.00

$0.00

$0.00

$0.00

50.00

50,00
50,00

$0.00

$0.00

50.00

$0.00
$0.00

50,00

$0.00

$0.00
$0.00
$0.00
50.00

$58,216.00

$61,236.00

50,00

50.00

$92.207.00

50.00

$25.163.00

$5.549.00

50,00

$360,203.00

$12,323.00

$12.323.00

$40,500.00
$3,062.00

52.250.00

$750.00

£750.00

£188.00
$1,500.00
$225.00
$49,225.00

$0.00

$0.00

$367.00
$19,450.00

$142,095.00

$12.223.00

$12,323.00

$40,500.00
$3,062.00

$2.250.00

$750.00

$750.00

$188.00
$1,500.00
$225.00
$49,225.00

$58,216.00

$61,236.00

50,00

$0.00

$92,297.00

50.00

$25,163.00

$5916.00
$19,450.00

$502,298.00

$0.00

50.00

50.00
50.00

50.00
$0.00

50.00

50.00
50.00
50.00
50.00

$(5.947.00)
$(3,500.00)

$(9,447.00)

$(10,490.00)
50,00

3,370.00)

$0.00

$0.00

5(15,874.00)

50.00

$(1,665.00)

50.00

50.00

$(58,125.00)

ted at: 12/03/2021 9:38 pm EST



Guesfion Point valees Assessment Valves
. Paints Points
Question Content Possible | Awarded Comments
Cowver + Assignment + Dividers 10 10
What is your assessment (executive See markups. Budget issues noted; some confusion related fo
1 "'r? f tha i iactT 25 20 schedule exfension due to C.O05 No reference to schedule
summary] o curEnT pral j ¥E. pay app aciivify or submithal on-site dates
2 Whao makes up the project feam? 5 4 14 / 18 listed
3 What does our confract with the Caner 5 s
reaJire?
4 What does the project budget detail lock 20 15 Mo budget modifocations attfempted. €005 and commited
like as of todony? costs included. Red lines due fo incomect cost codes.
c What are cur total commitrments for this 10 13
project [isted by company & amount]2
i What did cuwr competitive bid process look 10 10
ke
‘What are the submittal reguirements,
7 including reguired documentation & on- 20 20
site date detail for Division 72
2 ‘What applications for payment have been =0 20
issued so far (full detail |2
2 ‘What RF's have been issued so far 10 10
[questions and answers| 2
10 Whut changes have been issued so far [full 20 19 Missing deseritioin on ©.0.1
detail)?
What items have we senf outside the office - .
11 10 a Ml in ithal cetail
fwhat, when & whers|2 =ing rarsmial st
12 ‘What topics are we addressing with cur 10 10
daily reportss
13 What is the schedule for the projects 10 T Mot Procore documentation
14 What are the sections that comprize the 5 5
specifications?
‘What did you discuss of your most recent
15 . 10 10
mestfing®
200 183
Hiotes:
2%




Assessment and Evaluation for SLO 14

Courses: CMGT 33000 - Contract Administration and Specifications
Academic Term for Direct Evaluation: 2021 Spring Semester, 2022 Fall Semester
Instructors: Bill White
Evaluation of Assessment Data:
Indirect Measure

The Indirect Measure for SLO 14 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey).

Term ACCE SLO Raw Score Percent
a-s)
F 2021 3.875 78%
14. Create a construction project schedules
S 2022 4.32 86%

Direct Measures - Assessments and Evaluations

The Direct Assessment consists of a specific question embedded within the semester project. The
overall assignment is for the student to create a new project within the Procore project management
software application by using standard construction documentation. The student must then answer 15
questions utilizing documentation created within Procore. For this SLO question #4 asks the student
to identify budget issues. The required response is for the student to produce the Procore Standard
Budget and to modify it as necessary to ensure it remains balanced and that it reflects the budget-
related activity within the project, including pay applications, subcontractor contracts, change orders,

etc.
- Average Target
Term N Criteria Percent Percent
Question #4: “What does the project budget detail look
Fall 2021 17 like as of today?” 80.59% 75%
Question #4: “What does the project budget detail look
Fall 2022 11 like as of today?” 72.73% 75%

While this table indicates only two semesters, it can be compared to a larger data set extending across
nine (9) semesters. While fall 2022 falls below target, it must be noted that this indicator was
improving in the previous two semesters (fall 2021 and spring 2022). Nevertheless, because the
overall trendline is pointing downward, additional class time and in-class exercises have been
implemented.

10



Proposed Actions for Course Improvement:

Because the most recent assessment value of 72.73% falls below the target of 75%, additional class
time and in-class exercises have been added to address the apparent downward trend in scores over
the four year period. One in-class exercise utilizes a Microsoft Excel spreadsheet version of the
Procore Standard Budget tool to simplify the data and to assist students in recognizing the
consequences of budget manipulation. The outcome for spring 2023 will be monitored and should
the score not improve, additional instructional modifications will be considered.

11



Student Learning Outcome 15

Understand Construction Quality Assurance and
Control



Introduction

CMGT 35000 Materials Testing is a 2-credit hour Lab that is the Co-requisite of CMGT 36000 Strength of Materials. The
Lab provides a hands-on demonstration of laboratory and field testing of structural materials to determine their
mechanical properties and behavior under tensile and compressive loads. Materials included during the semester schedule
are steel, aluminum, aggregate, concrete, wood, masonry, and asphalt.

At the beginning of each semester, students are required to form teams of 5 students per group/team, and all lab activities
throughout the semester are performed with students in each group. Once each lab test is complete and all the necessary
data is collected, each team reassembles at their desks to complete any calculations required for the lab.

After all lab activities for a specific construction material have been completed (which may take several weeks), a lab
report is written, assembled and submitted to the instructor. Each group is required to submit one (1) report, but all group
members are responsible for contributing data, such as, math formulas, measurements, photos, etc.

Graded Lab Reports are also utilized to assess the students’ understanding of basic field applications, such as; inspecting,
observing, photographing, measuring, mixing, placing, and testing. The explanations and introductions of each lab activity
helps the students understand the importance of construction quality assurance and control, and what could happen when
quality assurance and control are ignored or misinterpreted at the job site.

CMGT 46000 Soils and Foundations covers several ASTM standards as guidelines for the lecture and lab sessions. Lab
sessions include ASTM D422 Sieve Analysis, ASTM D2487 Unified Soil Classification System, ASTM D698 Proctor
Test, ASTM D1556 Sandcone Test, and others. Those ASTM standards are used to understand construction quality
assurance and control for the soil materials. Lab assignments are all individual and assess the students’ understanding of
ASTM standards to establish quality control and assurance program in the field operations.

CMGT 43000 Jobsite Management course also includes SLO 15 related to construction quality assurance and control. A
homework assignment is administered through Canvas page covering construction quality management.

Assessment Methods

For CMGT 35000 and CMGT 46000, two methods of assessment are used for SLO 15 Direct and Indirect.
e Direct from CMGT 35000 — Graded Lab Reports (Group)
e Direct from CMGT 46000 - ASTM D698 Proctor Test Report (Individual)
e Direct from CMGT 43000 — Homework #7 Quality Management and Safety Management (10 questions from the
HW #7)
e Indirect — ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

SLO 15 Report Content

Subsequent sections of this SLO Report document the following.
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Assessment

Student work examples
Rubrics (grading criteria)
Course Assessment Report

Indirect Measure



The Indirect Measure for SLO 15 was assessed using the ACCE Student Learning Outcomes (SLO) Survey
(Graduating Senior Exit Survey). The results are presented in the course assessment report (found at the end of this
SLO report).



Direct Measure from CMGT 35000

All lab activity in CMGT 35000, is designed to illustrate the structural behavior of construction materials when
exposed or stressed to their failure point. The destructive nature of the lab test allows students to observe how these
materials react to tensile and compressive overload.

Grading Criteria for Wood Lab Report from CMGT 35000
The following grading criteria (rubric) is used to evaluate each lab activity and report.

Each report must include all report sections listed on the rubric, which are typically Title Page, Index Sheet,
Introduction, Data, Results, Graphs, Photos, Calculations, Summary/Conclusion, and Appendix. All report sections
must be included in each report, and in the same sequential order as listed on the rubric.

Each report section has a point value indicated from 5 points to 30 points depending on the type of lab test and report
requirements. All students have access to the grading rubric prior to the scheduled lab activity.

In addition to the grading rubric, students also have access to the Lab Report Requirements form which itemizes all
tables, photos, and data that should be included in each specific report.

All reports are worth 100 points except the Wood Lab Report which is worth 130 points. The Wood Lab Report is
worth more because it includes more data and calculations than the other reports. For each mistake, misspelling,
incorrect punctuation or any required item that is not in the report, .5 points is deducted from the total points possible.
The total points earned on each report is the same number of points awarded to each student in that group. This
grading process encourages each student in each group to practice quality assurance and control as it relates to their
submitted work. A low grade on the report is a low grade for each student in the group.

The following pages display the Lab Report Requirements Form, the Grading Rubric, and a graded group report.



CMGT 350 Construction Materials Testing
WOOD Lab Report - Strength Testing

1. Title Page 5 pts
Include title of test, course number, group members, group number, date, etc.
2. Table of Contents 5 pts
Indicate page numbers. Include titled separation sheet at beginning of each section.
3. Introduction 5 pts
The significance and objectives of the test. Include ASTM testing designation.
4. Data & Results (forms found on Canvas) 30 pts
1. Shear (parallel to grain) (If time permits)
2. Tension (parallel to grain) (If time permits)
3. Compression (parallel to grain) (If time permits)
4. Bearing (compression perpendicular to grain)
5. Bending
5. 6raphs 10 pts
1. Bearing (compression perpendicular to grain): Load (y-axis) vs. Crushing (x-axis)
2. Bending: Load (y-axis) vs. Deflection (x-axis)
6. Photo Descriptions 30 pts
For each test include photos and descriptions of 1) specimen prior to loading -
include relevant dimensions, 2) specimen in load fixture, 3) failed specimen showing
break - include relevant dimensions
7. Calculations 20 pts
Include all calculations required to fill out data and results sheets. Eneludeshearandmoment diagramfor-beam(use-the-failuretoad).
Each group member is to include their own calculations.
8. Discussion 20 pts
Summarize all five wood strength/stiffness tests. Then discuss the following using one paragraph per item:

Type of stress (comp, tensile, shear) that caused failure in beam.
4. Compare the bending strength of your wood beam to your concrete beam (use 28-day estimated strength).
5. Give at least three reasons why your tested strength values exceeded the values given in the allowable strength
design tables.
6. Provide bar graphs comparing your tested strength values (2 total).
9. Supplemental Materials 5 pts

w I

Description of the test materials, apparatus, and procedures (you may include the information provided in Canvas). Include any other
relevant supplemental materials.

General Requirements:
> One group lab report to be submitted per team.
All members are to include their own hand calculations. Use engineering paper.
Use Microsoft Office software whenever possible.
Include titled separation sheet for each section.
Staple in upper left-hand corner with sections in order given.
Include grade rubric as front sheet. This is not the Title Sheet.
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Student Work Example from CMGT 35000

CMGT 350 GROUP LAB REPORT
Lab ___Wood Group # 1
Names Mackenzie Grigsby ./ Date 12/15/2022
Jessica Hauger i/
Caleb Madden 4
Cassidy Marshall /
Tanner Martin v/
Kristian Nash
SECTION POss. SCORE
Title Page 5 5
Table of Contents 5 A
Introduction 5 4,9
Data & Results 30 252
6raphs 10 /0
Photos & Descriptions 30 3cC
Calculations 20 QO
Discussion 20 RO
Appendix 5 5
Written Report 130 129.5
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Date Performed: December 1* and 8™, 2022
Date Submitted: December 15", 2022
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INntroduction

Our class was tasked with designing a wood beam from ten pieces of %" by 1-
3/8 by 30" nominal lumber, We then performed a bending test wi_;lgunur _'f??_? beam
and compared the results to a bending test done on a 1” by 1” by 18" long pine wood
specimen. All the samples were prepared according to ASTM Standard D143, This lab
assignment's objective was to determine if a composite wood beam had a higher failure
load than a glulam (baseline) wood beam. We also wanted to determine which style of
composite beam would present the highest failure load. Finally, we wanted to
determine why our composite beam was stiffer than our baseline beam. Our group
designed a hollow-shaped composite beam which included three horizontal wood
pieces on the top, three horizontal wood pieces on the bottom, and two vertical wood
pleces on the left and right of the horizonal wood pieces. We know that wood is
orthotropic, and strongest parallel with the grain, so we kept that in mind when
designing our composite wood beam. The significance of this test was to recognize that

wood can yield a larger load when combined and laid parallel with the grain.



Data & Results

X E o e

samphes and procedures per ASTM using cleor grode wood soemples

Wosd species tested: _Simple Beom -Pine
—Comgosite Beom - Popler

SECTION PROPERTIES LOoAD STRENGTH STIFFMNESS

Lead perpenduutor
1o grain of simple

Load ot mid-span of
compatite baam

f1H |3
§

1000 lbg occurred at 0.9 in deflection
Composite Beam Test Results

Deflection [in] a 2 3 A 5 5 a 8 s

Load [lbs] 1100 2060 3140 4030 4670

1000 Ibs occurred af 0.1 in deflection.




MATERIAL Simple: Pine
Composite: Poplar
BOARD SIZE Simple: 1%"x1%" x 30"

Composite: 1%" x 3" x 30" (1/6 in scale of 2 x 10's)

NUMBER OF BOARDS Simple 1
Composite: 10

MAXIMUM BEAM DEPTH Simple: 1%”
Composite: -

o ULTIMATE LOAD CAPACITY DEFLECTION [in] *
DESIGN Predicted * Tested Predicted ’ Tested
[ibs) i}

0.1

! Deflection based on a total load of 1000 ibs
! “Predicted” values are “calculated” values based on your calculations (done on engineering paper)
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Given: Beam “B” is the Baseline (simple) beam
Beam “$” is your Special (Composite) beam design you build

Ans followi

The amount of material is the same in beam B and S: Yes ____  No i
STRENGTH

The CALCULATED ultimate load capacity for beam B is: 114435  1bs
The CALCULATED ultimate load capacity for beam § is: sacnudi
Based on your calculations, how much stronger should

beam $ be than beam B. 819 %
The TESTED ultimate load capacity for beam § was: 4680 Ibs

Explain in technical terms the reason beam S is stronger than beam B.

Graphs

Deflection vs Load

Load (lbs)
- 8 8§ 8§ 8 B

010 020 030 040 05 060 070 0B 0950 100
Deflection (in)



Assembling Complex Beam

This photo shows the complex beam being
assembled with wood glue and clamps. The
beam was assembled based upon our
design and consists of 10 pieces that are
1/6"™ scale of 2 x 10's.

Beam Dimensions

On the top is the complex beam which

measures 1 %" x 3 x 30”. On the bottom Is the  [———

simple beam which measures 1 %" x 1 %" x 30", T e R e e
The marking on the beams are showing 2” in

from the outsides as well as the center line on
both beams. Also, the complex beam shows
markings 4" from the center line on both sides.

12



Beams Preload

This picture shows both beams before being
submitted to load. On the left is the simple
beam and on the right i the complex beam

Simple Beam in Load Fixture

Thiz photo shows the simple beam placed in the
Forney load machine on supports. The load is
applied on top of the beam via a curved wood

block aligned with the center mark on the
beam

Complex Beam In Load Fixture

This picture shows Lhe complex beam
placed in the Forney load machine on
supporis placed 28° apart. The load is
placed on top of the beam via two points
that are spaced 8” apart.
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Simple Beam Break

This picture shows the failed
simple beam and it’s break. The
break can be seen at the center

mark of the beam.

Complex Beam Break

This photo shows the failed complex
beam where the break can be seen as a
split at the seam where the pieces were

glued together.

Calculations
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Wood, Calcvlations

fea
A=z bxh

Baseline (Simple) Beam s 18" % 1,87 = 2,25 1n*

1

Sreaml [Lompiex) Beam: 15" x 3" = L} g 4n? {

Amnount 0§ Material

Bascline (Simpie) Beams 181 % 1.8 % 20" =!47.5

s

Srecial (composite) Beam’ 10 boards X 1.5" x 0.25" x 30" =/ 1125 in®]
; ead ol ,

Calevlated Ylrimate Lioad Lopacidy
Fbrg = P‘/Ak i

|= P/a asm

| %3 ’5 “95 |

Benseline (simele) Bear * 50%6 psi
o [P 11,44

Spedial (Compos.h_) Bﬁam'.‘ 11369 ps. g P/t} 5

DS ISL Iksl

Fcru,r\{ S ’cfoﬁﬁc,(‘

105,156 - W413.5  15p = €1%.915, = 819%
1,443.5
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Discussion

Type of stress (comp, tensile, shear) that caused failure in beam.

When testing the wood to evaluate the strength of the beam sample in the bending
stress test, shear compression was the cause of failure in the beam and diagonal tension
failure was the cause of the other. Failure begins by initiation and development of
cracks in the beam cross-section. Diagonal tension failure begins with the development
of vertical crack (flexural cracks) at the bottom of the beam due to flexural tensile
stress. Then, as the load on the beam increases, this crack growth both in width and
length and bends in a diagonal direction as it moves to the upper part of the beam
toward the loading point. After that, the last stage of shear tension failure occurs which
is a sudden failure. We also experienced Shear compression failure which begins by
initiation and development of cracks in the beam cross-section. Then, these cracks
propagate and penetrate the compression zone of the beam, and the final stage of the
failure occurs when the compressive strength is exceeded. Shear compression failure is

mainly related to high amount of shear reinforcement.

Compare the bending strength of your wood beam to your concrete beam (use 28-day

estimated strength).

The differing characteristics between wood and concrete helps to provide distinctive
roles in the construction industry for these materials. In the lab, the group had the
opportunity to test the strength of a wood beam and a concrete beam with no
reinforcement. Now a comparison can be made between the two. When testing the
concrete beam with an area of 126 square inches, the beam failed at a load of 8000
pounds. When the composite wood beam, with an area of 4.5 square inches, was tested
it failed at 4680 pounds. Where the concrete beam did withstand a heavier load, when
taking into account the load per square inch, wood can carry a heavier load. Concrete is

better in loads of compression rather than tension, that is why it is essential to reinforce
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with mesh or rebar. Wood, on the other hand, has more flexibility in tensile loads

making it a better material to be used for beams.

Give at least three reasons your tested strength values exceeded the values given in

the allowable strength design tables.

Our tested strength values exceeded the values in the allowable strength design tables
because our sample was defect free while the table value is for #2 grade wood. The
table value has a specific margin built into account for safety issues like construction
deficiencies, overloading, and material differences. And finally, the table value has a

19% moisture content, while our test sample had a lower moisture content.

Provide bar graph comparing your tested strength values

Wood Strength Tests

4000 23,368 psi

20000
15000

10000

Tested Value (psi)

5,086 psi

5000

Bearing (Simple Beam) Bearing (Complex Beam)

Beam Type
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Appendix

Test Materials

The simple beam used in this lab was a piece of 17%” x 17" x 30” (actual dimension)
Southern Yellow Pine. The composite beam was composed of 10 pieces of 4” x 1 " x
30” (actual dimension) Popular and was bonded together with DAP Carpenter’s Wood

Glue.

Apparatus

Simple Beam

The testing apparatuses used to test the simple beam included a Forney LT-0031
Universal Load Machine with an Admet Precise Digital Controller, a wood block with a
curved surface, a support plate fixture, aluminum bearing plates, a 2-inch digital strain
gauge, a mounting fixture for the strain gauge, a tape measure, and a steel square.

Composite Beam

The testing apparatuses used to test the simple beam included a Forney LT-0031
Universal Load Machine with an Admet Precise Digital Controller, a wood block with two
curved surfaces, a support plate fixture, aluminum bearing plates, a 2-inch digital strain

gauge, a mounting fixture for the strain gauge, a tape measure, and a steel square.
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Composite Beam

The first step in creating the composite beam was to come up with a design using ten
pieces of wood. After the design was established, the group was able to construct the
beam. First individual components of the beam were put together using wood glue and
the pieces were clamped together using C-clamps. Once the individual components
were constructed, they were glued together to match the final design and clamped
down to dry until the following Thursday. Before testing, the beam was measured for
calculations. The beam was also marked in the center, 15 inches, 4 inches outward on
each side of the center mark, and an inch inward from each end of the beam. Once
these steps were completed, the beam was then placed in the testing apparatus and
lined up. The supports were aligned with the 1-inch marks, and the two 4-inch marks on
each side of the center lined up with the two curved surfaces of the wood block. The
load was then applied to the beam and loads were recorded at each 1/10th-inch interval
on the strain gauge. These measurements were recorded until failure, then the

recorded data was used in calculations.

Procedures

Simple Beam

The first step to test the simple beam was to record measurements for calculations. The
second step was to mark the center of the beam, 15 inches, and mark an inch inward
from each end. This was done to line up the beam in the testing apparatus. Once these

steps were completed the beam was placed in the testing apparatus and lined up. The

supports were aligned with the 1-inch marks, and the center mark with the wood block
with the curved surface. The load was then applied to the beam and loads were

recorded at each 1/10th-inch interval on the strain gauge. These measurements were

recorded until failure, then the recorded data was used in calculations.
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Additional Material

TABLE 10.4 Example of Design Values for Visually Graded Dimension Lumber (2" — 4” thick} of Eastern White Pine’*

Design Values,? psi
Tension Shear Compression  Compression Minimum
Grade Size Bending® Parallelto Parallelto Perpendicular Paraliel to Modulus of Modulus of
Designation  Classification Grain Grain to Grain Grain Elasticity Elasticity
Select 1,250 575 135 350 1,200 1,200,000 440,000
Structural

No. 1 775 350 135 350 1,000 1,100,000 400,000
No. 2 2" & wider 575 275 135 350 825 1,100,000 400,000
No. 3 350 150 135 350 475 900,000 330.000
Stud 2" & wider 450 200 135 350 525 900,000 330,000
Construction 675 300 135 350 1,050 1,060,000 370,000
Standard 2" ~ 4" wide 373 175 135 350 850 900,000 330.000
Utility 175 75 135 350 550 800,000 290,000

! Courtesy of American Wood Council, Washington, D.C.

# Stresses apply to lumber used at 19% maximum moisture content, When lumber is designed for use where the moisture content will exceed
19% for an extended period of time, the values shown herein shall be multiplied by certain wet service factors.

* Bending values are applicable to lumber loaded on edge. When loaded flatwise, these values may be increased by multiplying by certain flat use
factors.

* For a complete list of grade designations and more detailed design values see reference (American Wood Council, 2012).

Table 10.4
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Direct Measure from CMGT 46000

All lab activity in CMGT 46000, is designed to work the various soils as construction materials. Students work on the
Proctor test followed by ASTM D698 to determine the proper amount of mixing water to use when compacting the
soil in the field and the resulting degree of denseness which can be expected from compaction at the optimum water
content. This is essential work before establishing a field quality control and assurance program for compaction.

Grading Criteria for Wood Lab Report from CMGT 35000

An individual student must participate in the test and conduct the data analysis for the Proctor test. individual report
shall be prepared to meet the following requirements:

e Cover page
o Title, Names, date, etc
e Introduction
o Description for test and soil samples, Procedures, Reference # (ASTM)
e Main body
o Use the given data (see next slide).
o Minimum six data points on the graph.
o Make your own Data Table and Proctor graph
o Add a trend line and indicate OMC at Max Dry Unit Weight using arrows on the graph. (no need to
show ZAV)
e Conclusion
o Clearly present the maximum dry density & OMC in a sentence.

The grading criteria (rubric) is used to evaluate each lab activity and report. The following rubric is presented as an
example from Fall 2022:

Proctor Test % QL Tl
You've already rated students with this rubric. Any major changes could affect their assessment results.

Criteria Ratings Pts

Cover sheet 5 pts 0 pts

Full Marks No Marks 5 pts
Description of the test 5 pts 0 pts

Full Marks No Marks 5 pts
Data Sheet and Result Analysis 10 pts 0 pts

Full Marks Mo Marks 10 pts
Graph 5 pts 0pts
the graph clearly shows OMC and Max Dry Density. Full Marks Mo Marks 5 pts
show ZAV line on the graph
Conclusion 5 pts 0 pts
clearly state OMC & Max Dry Density Full Marks Mo Marks 5 pts

Total Points: 30
26



Student Work Example from CMGT 46000

CMGT 460
ASTM DE98 with Method A: Standard Proctor Test

11/2/2022
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ASTM D 628 Method A

Test method cover laboratory compaction methods used to determine the relationship between molding water content
and dry unit weight of soils (compaction curve) compacted in a 4-in. (101.6 or 152_4-mm) diameter maold with a 5.50-1bf
(24.5-N) rammer dropped from a height of 12.0 in. (305 mm) producing a compactive effort of 12 400 ft-lbf/ft3 (500 kN-

m/m3).

1. Take approximately 10 |bs of soil for the 4" mold. Pulverize the soil and run it through the #4 sieve

2. Determine the weight of the soil sample as well as the weight of the compaction mold with base (without the
collar) by using the balance and record weight.

3. Assume the water content for the first test to be 8%.

4. Measure out the water, add it to the soil and then mix it tharoughly into the soil using the trowel until the soil
gets a uniform color.

5. Assemble the compaction meld to the base, place some soil in the mold and compact the soil in the number of
equal layers specified by the type of compaction method employed. The number of drops of the rammer per
layer is also dependent upon the type of mold used. The drops should be applied at 8 uniform rate not
exceedingly around 1.5 seconds per drop, and the rammer should provide uniform coverage of the specimen
surface. Try to avoid rebound of the rammer from the top of the guide slesve.

6. The soil should completely fill the cylinder and the last compacted layer must extend slightly above the collar
joint. If the soil is below the collar joint at the completion of the drops, the test must be repeated.

7. Carefully remave the collar and trim of the compacted soil so that it is completely even with the top of the mold
using the trowel. Replace small bits that may fall cut during the trimming process.

B. Weight the compacted soil while its in the mold and to the base and record the mass. Determine the wet mass
of the soil by subtracting the weight of the mold and base.

9. Remove the scil from the mold using a mechanical extruder and take soil moisture content samples from the top
and bottom of the specimen. Fill the moisture cans with soil and determine the water content.

10. Place the soil specimen in the targe tray and break up the soil until it appears visually as if it will pass through
the #4 sieve, add 2% more water based an the original sample mass, and remix as in step 4. Repeat steps 5-9
until, based on wet mass a peak value is reached followed by two slightly lesser compacted soil masses.

Data:
Water Content Determination
Soil sample MNo. Unit 1 2 3 4 5
Mass of empty, bowl grams 1.2 1 12 1 1
Mass of bowl and meist soil grams 21 43 317 336 401
Mass of bowl, and dry soil grams 19.5 39 284 30.05 35.7
Mass of soil solids grams 13.3 38 27.2 29.05 34.7
Mass of pore water grams 15 4 3.3 3.55 4.4
Water content percent 8.20% 10.53% 12.13% 12.23% 12 68%
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Density Determination {Dry Unit Weight of the Soil Samples)

Soil sample No. Unit 1 2 3 4 5
Water content percent 8.20% 10.53% 12.13% 12.22% 12 68%
Mass of compacted soil and mold grams 606510 | 6137.70 | 6151.50 | 6168.70 | &6167.8B0
Mass of mold grams 422570 | 422570 | 422570 | 422570 | 422570
Wet mass of soil in mold grams 183940 | 1912.00 | 192580 | 1943.00 | 1942.10
Mold Velume cm? 944 00 944 00 944 .00 944 00 04400
Wet density Grams,/cm* 1.949 2.025 2.040 2.058 2.057
Dry density Grams,/cm* 1.801 1.833 1.819 1.834 1.826
Dry density (find unit conversian) pcf 112 .43 114.40 113.58 114.50 11398

Data Chart: Chart changed drastically from 3 to 4 because we were adding 71 ml for the first 3 test and then add

added about 20 ml the last two tests.

Dry Density
1.850
| * m _
el _-"‘-l-;______“- -
g —*
]
£ 1800 -
2
%)
=1
&
=]
1.750
B% 10% 12%
Water Content
——Leries]l =—Poly. (5eriesl)
Conclusion:

The second and third samples we added 71 ml to the sample to increase the water content by 2%, due to the content
looking to runny we only added 20 ml to try and slow do the water content percentage. Due to this we created an
outliner for sample 4. Based off our graph | believe you can still see the maximum dry density is 114 55 pcf & OMC is

10.135%
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Assessment

Grade out of 30

30

View Rubric

Proctor Test

Criteria Ratings

Cover sheet Full Marks

wiew longer 5/5pts

description

Description
of the test
view longer 5/5pts

description *

Data Sheet

atd Result Full Marks
Analysis
view longer

Full Marks

10 /10 pts

description ‘

Graph Full Marks
view longer

= 5/5pts
description

Conclusion Full Marks
view longer

5/5pts

description

Total Points: 30
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Student Work Example from CMGT 43000
‘ ——

Homework #07. Quality Management and Safety S ubmission

Management Results foraEammansss (he/him/his) fo view:

() Correct answers are hidden.

Mow T, 2

Seore for this quiz: 20 out of 20 Asssasment

Submitted Mov 7, 2022 at 3:30pm Grade out of 20
This attempt took 10 minutes.

. 1i1pt=
Question 1 F
Quality control nomally refers to a plan o achieve quality, and quality &ssignmant Commenta
assurance refers to inspection, testing, and necessary remediation. Downioad Submisaion
comments
True
Faiss
Question 2 Titpt

If a project is built in 2 compressad time frame and quality work is maintained,
then the cost of the project will decrease.

Tnue

Faise

CQuestion 3 1.5/1.5pte

The three primary elements of a construction project are cost, and
quality.

time
dentification

quanty

. 1/1pts
Question 4 F -
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Question 4 Tpt

Who developed the concept of total quality management?

American Soclety Tor Testing and Materials

Dr. Edward Deming

Dr. Philllip Brians
QSHA
Question 5 10 pte
Most projects are subject to inspection by the or
building inspector.
local epde authority
Question 6 1 pte
The phase of a quality management program
inciudes the full plan for the company program, as well as the plan for the
parficular project’s quality management.
plan
Question 7 10 pte

is the continuing plan of the contractor to provide
quality work in every phase of the project.

Cullty Managament
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Qﬂsﬁonﬂ 1.5‘1.5'}1:!

The quality management program uses & continwous * " methodology.

Plan-Check-Do-Act

Do-Plan-Check-Act

Check-Plan-Do-Act

Plan-Do-Check-Ac

Question 9 Tipt

The superintendent should perform quality checks on the contractor's own
wiork and the work of the subcontractors.

Faise

Question 10 1pt

CQuality, when refeming to item installation, is not related to price.

Faisa
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Assessment Report — SLO 15
Course: CMGT 35000 — Materials Testing
Academic Terms: Fall 2021, Spring 2022 & Fall 2022
Instructor: Marvin Johnson
Evaluation of Assessment Data:

The Indirect Measure for SLO 15 was assessed using the ACCE Student Learning Outcomes Survey (Graduating
Senior Exit Survey). An 83% ranking was achieved for SLO 15.

Term ACCE SLO Razvl_ssc)"re Percent
F 2021 4.125 83%
S 2022 15. Understand construction quality assurance and control. 4.2 84%
F 2022 4.59 92%

The Direct Measure #1 for SLO 15 was the “Wood Lab Reports”. The maximum grade (points) for this individual
assignment was 130 points. The table below shows the average individual grades for this assignment.

Term N Criteria Average Grade Average Percent Target Percent
Fall 2021 27 Wood Lab 120.0 points 92.3% 75%
Report
. Wood Lab . o o
Spring 2022 10 Report 126.3 points 97.2% 75%
Fall 2022 18 Wood Lab 128.2 points 98.7% 75%
Report

After the initial ACCE accreditation for the CM program, it was decided that an overall average of the grades should
be at least 75%.

For the Fall 2021 semester, the Indirect Measure (83%) and the Direct Measure from the Wood Lab Reports was
(92.3%). Assuming an equal weight for each measure the composite grade was 87.7% indicating that the target value
was met.

For the Spring 2022 semester, the Indirect Measure (84%) and the Direct Measure from the Wood Lab Reports
was (97.2%). Assuming an equal weight for each measure the composite grade was 90.6% indicating that the target
value was met.

For the Fall 2022 semester, the Indirect Measure (92%) and the Direct Measure from the Wood Lab Reports was
(98.7%). Assuming an equal weight for each measure, the composite grade was 96% indicating that the target value
was met.

Overall, the class discussions and Labs following the Lecture assignments added value to the basic goal of
understanding Quality Control and Assurance of various construction materials. This concept will be expanded in the

following section, Proposed Actions for Course Improvement.

Proposed Actions for Course Improvement:
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Related specifically to SLO 15 - Understand Construction Quality Assurance and Control and referring to established
construction quality assurance and control standards, such as ASTM, AASHTO and INDOT, students will be
encouraged to research and investigate these standards, especially as these standards relate to the construction
drawings and specifications of every commercial project, and some residential projects.

The Direct Measure #2 for SLO 15 was the “Proctor Test Report”. The maximum grade (points) for this individual
assignment was 30 points. The table below shows the average individual grades for this assignment.

Term N Criteria Average Grade Average Percent Target Percent
Fall 2021 18 Proctor Test 23.28 points 78% 75%
Spring 2022 16 Proctor Test 24 points 80% 75%
Fall 2022 20 Proctor Test 26.45 points 88% 75%

After the initial ACCE accreditation for the CM program, it was decided that the overall average of the grades should
be at least 75%.

For the Fall 2021 semester, the Indirect Measure (83%) and the Direct Measure from the Proctor Test Reports was
(78%) indicating that the target value was met.

For the Spring 2022 semester, the Indirect Measure (84%) and the Direct Measure from the Proctor Test Reports
was (80%) indicating that the target value was met.

For the Fall 2022 semester, the Indirect Measure (92%) and the Direct Measure from the Proctor Test Reports was
(88%) indicating that the target value was met.
Overall, the class discussions and Labs following the ASTM standards added value to the basic goal of understanding
Quality Control and Assurance of various soil conditions.

Proposed Actions for Course Improvement:

Students will be encouraged to research and investigate other construction standards related to quality assurance and

control for construction projects.

Course improvement will include:

1. Introduction of construction quality assurance and control (QA/QC) plan which was actually implemented in the
construction project.

2. Research on the QA/QC cases that affect the construction industry

3. Examples of QA/QC in the construction documents such as contracts, specifications, and drawings.

The Direct Measure #3 for SLO 15 was “homework #7 Quality Management and Safety Management”. This
assessment was added in Fall 2022 and assessed in Fall 2022. This direct measure is planned for additional
assessment in Spring 2023. The maximum grade (points) for this individual assignment was 20 points. The table
below shows the average individual grades for this assignment.

Term

N

Criteria

Average Grade

Average Percent

Target Percent

Fall 2022

17

Homework #7

17.09 points

85%

75%
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Spring 2023

After the initial ACCE accreditation for the CM program, it was decided that the overall average of the grades should
be at least 75%.

For the Fall 2022 semester, the Indirect Measure (83%) and the Direct Measure from homework #7 was (85%)
indicating that the target value was met.

Proposed Actions for Course Improvement:

This assessment is relatively new to SLO #15 and it will be determined any improvement in future. Currently no
improvement is implemented.
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Student Learning Outcome 16

Understand Construction Project
Control Processes



Introduction

Project Control can be defined as a work process using the project schedule, project costs, and
resource control which includes: data gathering; status reporting; analysis; and communication of
information in formats that assist in effective project management and decision making.

Student Learning Outcome 16 - Understand Construction Project Control Processes is assessed and
evaluated in CMGT 32000 - Scheduling and Project Control, as indicated in the ACCE SLO Matrix.
Supporting Courses include CMGT 31000 - Cost Estimating and CMGT 43000 - Jobsite
Management.

The syllabus for CMGT 32000 - Scheduling and Project Control is included in this section of the
Self-Study. For conciseness and document flow, the syllabi for the supporting course are found in
Volume II.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 16, there are three assignments that are used as Direct Measures in Fall 2021:
1. Assignment 3-1: Activity on Arrow Diagram
2. Assignment 6-1: Resource Leveling
3. Lab 7: Project Scheduling Update

During Fall 2022, there are three assignments are used as Direct Measures.
1. Assignment 3-1: Basic Networks
2. Assignment 6-1: Resource Leveling
3. PROCORE Project: Crown Hill National Cemetery

For CMGT 32000, two methods of assessment are used, Direct and Indirect.
Direct - Individual Assignments and Exam (as explained later in this report)

SLO 16 Report Content
The following sections of the SLO 16 Report document the following.
o Indirect Measure (ACCE Student Learning Outcome Survey)

e Direct Measures
Student assignments and graded student work examples

e Course Assessment Report
Indirect Measure
The Indirect Measure for SLO 5 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are presented in the Assessment and Evaluation for
SLO 5 (found at the end of this SLO report).



Fall 2021

Direct Measures
The Direct Measures for SLO 16 are assignments that include:
1. Assignment 3-1: Activity on Arrow Diagram
2. Assignment 6-1: Resource Leveling
3. Lab 7: Project Scheduling Update
Graded Student Work

Assignment 3-1: Activity on Arrow Diagram

Assignment 3-1 Activity on Arrow Diagram

Review the attached document and draw the activity on arrow network diagrams for submission and review.

Please make sure your work is legible.

Assignment 3-1.docx &

—

Points 10
Submitting a2 file upload

Due For Available from Until

Sep 14, 2021 Everyone Sep 7, 2021 at 12am Sep 15, 2021 at 11:59%om



CMGT 32000
Scheduling & Project Control
Assignment 3-1

Directions:

Review the attached tables and draw Activity on Arrow diagrams for each of the below activities.
Draw your diagrams left to right. Show all necessary dummies.

Student Submission

Student Viewed Document: Oct 1, 2021 at
4:32pm

Submitted Files: (click to load)
@ Bradley Bastin ‘ 1631579771.804679%pg

JfollowsBrotB&C

Assessment
Grade out of 10

=]

® Bradley Bastin
Mfollows InotH&|

Comments for this Attempt
Download Submission Comments

’ Bradley Bastin
FfollowsB&C

@ Bradley Bastin
G Follows B,.C.D




Assignment 6-1: Resource Leveling

Assignment 6-1 Resource Leveling

Complete exercises 1-9 in the back of this weeks reading materials. Upload your submissions for review.

Points 10
Submitting  a file upload

Due For Available from

Oct 11, 2021 Everyone Oct 5, 2021 at 12am

Student Submission

I < MENT 61

1. In the context of construction scheduling, what do we mean by resources?

Resources includes human labor, equipment, and materials in the context of construction scheduling.
2. What is resource allocation?

Resource allocation s the assigning of resources to a task in a schedule.

3. What is resource leveling?

Resource leveling is when resources are moved and spread out through the project within their float.
4.Why should you level resources in construction projects?

Leveling resources is necessary to keep expenses low and active crew at a conskant working rate to
avoid unnecessary shifts in resource use per day.

5. Do all resources have to be leveled? Why or why not?

No, not all resources need to be leveled. Materials are not leveled because of the varying amounts
that can be used each day. A concrete slab might be poured the first day and may be the anly concrete
for the job, meaning that the material cannot be leveled for the remaining days of the project.

6. Discuss resource leveling in a multiproject environment.

Resource leveling for a multipraject enviranment is viable when the change is more eff

ntand
cheaper for both projects. For example, workers may be asked to focus on one project or may switch
between several depending on their skillset. There could be a bottleneck during a stage of one project
where excess resources can be moved to another project to increase efficiency.

7. Can you level resources in a multipraject environment? If so, what are the factors that will influence
your decision?

Resource leveling for a multiproject environment is based on the PM's experience and knowledge of
the work as well as the skills of each worker, and the availability of materials and equipment. Not to
mention the general convenience, cost, short/long-term need, future insights, staff, and specification.

8. Two methads are used to assign a budget to an activity in the schedule. Explain both methods and
mention the pros and cons of each methad.

Lump-sum amounts can be assigned arbitrarily to cach task. Essentially, the amount is created based
onwhat the sales rep or procurer believes is fair for the work. Since the number may or may not have
any backing to it, the actual amount used on the project is therefore a variable cost and has some
form of risk. However, since the price can be whatever, it can be as inflated or deflated as is necessary
per project.

In assigning the correct units of the resources to tasks, the project is mare efficient. Tasks with
resources can be identified and worked on easier. Specific reparts can be generated easier, eamed
value management is easier to assess, each change can be monitored and measured on the overall
schedule, calendars can be implemented easier, and resource-driven schedules can be made with this

Until

QOct 12, 2021 at 11:5%pm

added information. However, this method takes longer and can increase in length and complicity for
every additional task in the schedule.

9. In the following network, manuslly level your resources so that you may not use more than nine
laborers per day at any time.

TASK ‘E’ needs to start on day 9 instead of day 7 to ensure no more than 9 workers are active per day.

ity Duration (Dave) Laborers

[ o]




Submitted:Oct 11, 2021 at 8:13pm %

Student Viewed Document: Oct 24, 2021 at 2:01pm
Word Count: 540 words

Submitted Files: (click to load)

Assignmenté- 1McAdams.doex K3
Resource Allocation & Leveling WORK COMPLETED.xlsx K3

Assessment
Grade out of 10

10

Lab 7: Project Scheduling Update

Lab Assignment #7 - Updating Your Project
Schedule

© Published

Your superintendent and PM is out on vacation this week and yvou have to provide the owner of the home
construction project with a schedule update. Take the below information and update your lab schedule to present

to the owner.
Submit your schedule for review (pdf or project file)
Superintendent Update - Lab #7 - Schedule Update.pdf {1,

Lab #7 word document - Lab #7 - Updating the Schedule.docx 4

()

Good Luck!

Brad

Points 10
Submitting a file upload

Due For Available from Until

Oct 25,2021 Everyone Oct 19, 2021 at 12am Oct 27,2021 at 11:5%pm




Purdue School of Engineering & Technology
CMGT 32000 Project Scheduling & Control
Lab #7 — Updating the Project Schedule

Updating the Project Schedule

Updating your construction project is extremely important. The Schedule is the tool you use to
measure how well your team is performing against your original plan

1. Reopen office building Lab #6. Save as Office Building (Your Name) lab #7 — Baseline
Schedule > Click Save

2. File > Info > Project Information > Advanced Properties > Title: File Name > Subject Lab
#7 = Click OK

Setting Baselines

Once the project schedule is ready to go you publish it to the project team as the “official
Schedule™ and lock in the baseline schedule for the project. This will be the schedule that you
measure your performance against. The baseline dates will serve as a reference to the original
project assumptions before construction begins.

Within MS project when you set the project baseline you're memorializing all the Early Start and
Early Finish dates as baseline dates. MS Project allews you to set up (11) different sets of
baseline dates. The Baseline is used as the current project baseline, Baseline 1 should be used
as the bid schedule and never touched. Baseline 2-10 can be used for new bid packages or
added scope.

Setting Baseline

1. Setthe project Baseline by > clicking Project. go to the schedule area of the ribbon >
Click set baseline > Then click the “Set Baseline” Button > window will appear and click
set baseline for the entire project » Click OK > Save the project

2. Confirm all the activities are not effort driven > Save the project File

Turning on the Status Date Line
The Status Dateline is the thin red vertical line that moves across the timescale to mark the
status date of the project
3. Click the Gantt Chart Format Button > and click the “Gridlines” button in the Format area
of this tab

4. Select “gridlines” to open the gridlines window > scroll down to the bottom to select the
Status Date > Format to a solid red line > Click "OK” and save

Customizing the Progress Bar

Remaining |,

Task Name Duration . Actual Start Finish Actual Finish Notes
Duration
Lab #7 - Schedule 514
52 ds 8/9/2021 8/9/2021 10/19/2021 NA

Update Y5 | fays 9/ /9 /19/:

Siding & Trim Jdays (Ddays | 8/30/2021 §/30/2021  5/1/2021 9/1/2021

Doors & Windows  3days |0 days /52021 g/5/2021  8/11/2021 §/11/2021

Shingles 1day |Odays s/ojo021 s/92021  8f9jo021 fojanpy MOVEPreject Start Date to

Tuesday 8/3/2021

Sidewalk & Drive  2days |0 days 8/30/2021 8/30/2021  8/31/2021 8/31/2021

Masonry 12days (0days | B/12/2021 B/12/2021  B/27/2021 8/27/2021

Fine Grads 2days |0days s/yj2021 sj2j2021 832021 /3/2021

Landscaping 2days |0days S/6/2021 sfej2021  %/7/2021| /7/2021

Gutters & lday  Odays 9/2/2021 9/2/2021  9/2/2021 9/2/2021
Downspous

Outdoor Lighting | 1day [0 days 8/30/2021 8/30/2021  8/30/2021 8/30/2021

Plumbing adays  |Odays 8/9/2021  8/9/2021  8/12/2021 8/12/2021
Electrical 4days  Odays 8/9/2021 §/%/2021  §/12/2021 8/12/2021
HVAC 4days | Odays 8/9/2021  §/%/2021  §/12/2021 8/12/2021

Drywall & Finishing (12days (Odays | 8/13/2021 8/13/2021  §/30/2021 8/30/2021

Trim work Gdays | Odays 9/3/2021 9/3/2021  8/9/2021 9/3/2021
Faint 3days |Odays | 9/10/2021 9/10/2021  9/13/2021 9/13/2021

Doors & Hardware 2days |Odays | 9/14/2021 9/14/2021  9/15/2021 9/15/2021

Casework 2days (Odays | 9/14/2021 S/14/2021  §/15/2021 9/15/2021

Status Date
Line

Purdue School of Engineering & Technology
CMGT 32000 Project Scheduling & Control
Lab #7 — Updating the Project Schedule

We want to display progress bars with our progress update. MS Project 2016 progress baris a
tin medium blue line__. Very little contract to differentiate the progress bar from the early bar
(especially when printing in black & white)

5. Got to the Format Tab > Bar Styles > Click the format button to open the Pull-down bar
styles window.

6. Inthe Bar styles window, select Progress bar then clicks into the Appearance cell of the
Progress bar.

7. In the middle section of this window use the pull-down in the Shape field to select the
thickest bar > Pattern Field to select the shaded bar > and in the color field select black.
Leave the rest as is

8. Save the project file
Adding Percent Complete (% Complete) to the Bars

Now we'll add the task percent complete (% Complete) to the left side of the bars on the Gantt
chart.

9. Go to the Format tab > Bar Styles > Select the “Format button = verify Task name is
selected

10. On the lower left side of the window select Text Tab > click in the |eft-field and use the
pull-down to select % Complete

11. Repeat this step for the Critical tasks and milestone tasks.

12. Save your project File

Updating the Schedule

Updating your project schedule is extremely important. A benefit of a computerized CPM
schedule is the ability to quickly recalculate the schedule based on how the project is
progressing, changes, surprise events, shifting priorities. As a Project Manager, you'll have
several copiesiupdates of your Schedule saved on your computer... make you save and label
appropriately

Process of Updating the Schedule

= Update the most recent version of the project schedule. Include remarks in the Notes
section
= Be consistent with Update the schedule at the same time every month, or bi-weekly.

Flooring lldays Odays | 9/16/2021 9/16/2021  9/30/2021 8/30/2021 E°;'r'"g3m"d5‘"°d”|ed“m

Bathroom tile 3days Odays | 9/14/2021 5/14/2021  5/16/2021 9/16/2021

Waiting on Furnace Components

Finish MEP Sdays |Bdays | 10/7/2021 10/7/2021 10/18/2021 A complete on time

Several Punch ftems, so Longer

Architectural P h |4 d: 0 d: 10/1/2021  10/1/2021 10/6/2021 10/6/2021
rehitectural Punch 4 days ays Yoy 12 16t fef2021 e e,
‘Owner walk thru & 1 day 1day 10/18/2021 NA 10/19/2001 NA Need to confirm this date w/
turnover Customer

Student Submission
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Submitted:Oct 24, 2021 at 10:21pm

Student Viewed Document: Oct 24, 2021 at 10:21pm

Submitted Files: (click to load)

Lab#7 - Updating the Project Schedule.pdf

Assessment
Grade out of 10

Comments for this Attemp
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Download Submission Comments



Fall 2022

Direct Measures
The Direct Measures for SLO 16 are assignments that include:
1. Assignment 3-1: Basic Networks

2. Assignment 6-1: Resource Leveling
3. PROCORE Project: Crown Hill National Cemetery

Graded Student Work

Assignment 3-1: Activity on Arrow Diagram

Assignment 3-1 Chapter Review Questions -
@ Published %, Edit

A¥

Read Chapter 3 and complete exercises 1-15 (exercises 13-15 only complete Activity on Node).

Points 10
Submitting  a file upload

Due For Available from Until

Sep 14 Everyone Sep 8 at 1Zam Sep 15 at 11:59pm

i Rubric

[Activity[IPA | [activity|iPA | [Activity IPA

A - BT R

|.

| |

B Ja 8 - | B a1

c A c |A c A |

D E D |A.B| D A

E [scl [E lc.o] [E B ]
F [B.C

G ID.E.F|

e Review Questions 1-12
and quiz the student on their
understanding of logic
diagrams including activity
on arrow diagrams (AOA)
and activity on node
diagrams (AON).

e Review Questions 13-
15 and direct the students to
draw node networks for the
below projects.



Student Submission

1. Nodes are events in an arrow diagram, a start event, and a finish event

2. Each arrow connects two nodes (depicted by circles with numbers in them): the “from” node
and the “to” node (pg 2)

3. A node in a node event signifies an activity, they relate to arrows
4. The lines represent logical relationships, one activity to the next essentially

5. Bar charts show the schedule in graphically whereas networks show the workflow of the
project tasks

6. Arrow networks must follow events and networks are activity driven, node networks are
easier to draw

7. arrow diagramming method (ADM), activity on arrow (AOA) network, or the I-) method
(because activities are defined by the from node, |, and the to node, J) (pg 2)

8. Easier to draw, do not require dummy activities to fix, can accommodate lags between
activities

9, They depict activities and events

10. They are bar charts with logic links between activities, they provide an easy to understand
graphic representation of the schedule

11. Networks show logic (i.e., the relationships or dependencies among activities). Bar charts di
not. Networks can better represent large and complicated projects. Networks can estimate, or
predict, the completion date of a project, or other dates, on the basis of mathematical
calculations of the CPM.

12. yes, critical path method resolves the issues that bar charts have. Mainly the lack of detail
on bar charts is the main reason for the switch

13,14,15

1. MNodes in an arrow diagram represent an event. Nodes are the beginning and end
points of each event.

2. Arrows in an arrow diagram connect the nodes together to show the order in which
events take place.

3. Modes ona node diagram represent an activity, and

4. Lines (and/for arrows) in 3 node diagram are connected to the nodes

5. Main differences between bar charts and networks:

- Networks can chow the logic and relationships of the events, whereas bar charts
do not

- Bar Charts are time-scaled, networks are not.

- Barcharts are simple and easy to prepare and understand.

- Barcharts are more acceptable for presentations and can be loaded with mare
information such as cash-flow diagrams and man-hours (by-product of being
time-scaled)

6. Differences between arrow and node networks:

7. The other name for arrow networks is the -] Method because each activity is
identified by the two nodes that define its start and end. (For example, activity & is
also shown by 10-20, B is 20-30, etc.)

& The main advantages of node networks over arrow networks are:

- MNode networks are easier to draw up.

- Node networks don't require dummy activities to fix the activity identity issue
{easier to assemble the logic)

- MNode networks can accommaodate for lags between activities without the
addition of more activities.

9. The main advantage of arrow networks over node networks is that they depict
activities as well as events. Mode networks do not contain provisions for events.
Although, this problem is overcome in node diagrams by creating milestone
activities with a zero duration to represent an important event like a substantial
completion of a facility.

13.

14,

15.

10




Assignment 6-1: Resource Leveling

Assignment 6-1 Resource Leveling &
Allocation a+

Review Chapter 6 and complete exercises 1-9. Upload your submissions for review.

Points 10
Submitting  a file upload
Due For Available from Until
Oct 13 Everyone Oct 6 at 12am Oct 14 at 11:59pm

@ Published % Edit

Student Submission

e Review Questions 1-8
quiz the student on their
understanding of
Construction Resources,
resource allocation, and
resource-leveling.

e Review Question 9 the
students level resources on a
given network where they
use no more than nine
laborers per day

Assignment 6: Resource Leveling

1) Inthe context of construction scheduling, what do we mean by resources?

a. In project management. we use the term resources to indicate three main
categories: labor (human), equipment, and materials.

2) What is resource allocation?

a. Resource allocation is the assignment of the required resources to each activity, in
the required amount and timing. also known as resource loading.

3) What 1s resource levelin:

a. Resource leveling is minimizing the fluctuations in day-to-day resource usage
throughout the project. It attempts to make the daily usage of a certain resource as
uniform as possible.

4) Why should you level resources in construction projects?

a. In construction projects you should level resources so that the contractor can add
the daily total demand for a specific resource for all activities, he or she must also
provide the required amount, or work will be delayed. Leveling may also be
necessary for an expensive piece of equipment such as a crane. By doing so, you
will have reduced the maximum demand of tower cranes at any time to only one,

which will save expense:

Original

5 Labor Limit

Laborers_|Activity

o] 78] 5] 10] 1] 12[ 13] 14 15] 16] 17] 18] 15] 20] 21] 22] 23] 24] 25] 26)

3[a

Total Laborers |Laborers [Activity

6] 7] 8] o] 10] 11] 12[ 12 14[ 15] 16] 17] 18] 15] 20] 21] 22] 23] 24] 25] 26

B0 0w ow
elolelwlelolw
DHEEREE

1. In project management and scheduling the term resources means labor, material, and
equipment. everything is translated into a monetary quantity that may be part of the financial

resources.

2. Resource allocation is the assignment of the required resources to each activity, in the
required amount and timing. Resource allocation is also called resource loading.

3. Resource leveling is minimizing the fluctuations in day-to-day resource usage throughout the
project. Itis usually done by shifting noncritical activities within their available float. It attempts
to make the daily usage of a certain resource as uniform as possible.

4., Resource leveling should be used on construction projects to maximize resources. To make
sure everything on the project flows well and to save the company money by putting resources
in the correct places and the correct time.

5. Not all resources need to be leveled. It may cost more money to move and manage
equipment and labor in a certain way that will not maximize production or save money.
Generally, materials are not leveled

Days[12 3456789101112 13 14 15 16 17 18 19
A [3]3

B 2[2[2

c a[a|a

D 3[3(3 3 3] 3

E a 4

3 2| 2] 2] 2] 2 2] 2] 2

G al 4] 4
Total[339999779 9 9 6 6 2 2 2 4 4 4
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PROCORE Project: Crown Hill National Cemetery

The construction project includes the development of land within Crown Hill Cemetery for the four
branches of Military Services including the Army, Navy, Marines, and Airforce. Construction will consist
of site development, Columbarium’s, Support building, and Committal Shelter

PROCORE Project - Generate WBS a+ %, Edit

Review the Crown Hill Cemetary project on PROCORE and generate a WBS for the project. Make sure you list out
the Activities w/ durations.

Points 10
Submitting  a file upload

Due For Available from Until

Nov 10 Everyone Nov 3 at 12am Nov 11 at 11:5%pm

PROCORE Project - Generate Schedule a+ %, Edit

Review the WBS you created during the last Lab assignment and generate a schedule in M.S. Project. This project
shall include the following:

« All the activities listed in your WBS

« Activity Durations

« Logic - all activities shall show successors and predecessors were applicable.
= All activities shall be Auto scheduled

« Show your critical path.

Points 10
Submitting  a file upload

Due For Awailable from Until

Dec 2 Everyone Nov 20 at 12am Dec 3 at 11:59pm

12



Student Submission

Generate WBS
Submission Part (1)
CROWN HILL
PAVING | [SOPFORT BUILDNG [ FERCE | SITEELECTAIC BUILOING SERVICES [NTERIDR WALLS]
BIhSE ] STP.NDING|SEP.M RIOOF [ FEI\ICINGl [ LIGI—L:TING ] [-/&TER Mr.ﬁ.IN FIPING [ PORCELAMTILE]
EASE ASPHALT | [ MASOHRY ] | EEMETE | ELECTRIC LINES WETER MAN WALVES [ PAINT ]
CORNCRETE CURE] |E><TEF||DFl|FF|AMm [ S'w'IT||-|CES ] [ SANITP.F!YF'IPINGI [ INSUL.lﬂ.TIDN ]
FlE\.I'IDUS|CDNCFIETE METAL SDI-!FIT PAHELS THP.NSFIDFIMEFE [ STDF!Ml FIPHG_ ]
SHW GUARD STSTEM
Submission Part (2)

NATIONAL CEMETERY ]
EXTERIOR WALLS [FLOORERG ] [ ROCF ] [ FoomEnE ] FIRE PEOTEC 110N [ FEE ]
Iﬁikﬁl Smmm [ Gws_éﬁuwc; ] [ TOLETS | IWLWI swlmn
|ﬁ_fﬂ£| LINEP.FIMETALiSDFET PARNEL [ SINES ] SF'FIINKLIEFE FIFING [ FlETUIl:lN =0 |
[AHCHORS | [FORCELANTILH STANDING SE.QIM METAL BCF \WATER SUPPLY PIEHG SMOKE DéTECTDFIS F\CCESSl PAMEL
[ STEGIWFIS ] [EHOT-OFF vALYES

UNITHEATER
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2 Submission

Project WBS
Site Work
1. Paving
¢ Base
e Base asphalt
¢ Gutter

2. Pavement

*  Pervious Concrete pavement
o Concrete Pavement Section
¢ Asphalt pavement section
3. Support Building
* Standing seam roof
Masonry
Exterior framing
Porch
Storage
Men's restroom
Women's restroom
Administrative

4. Curbs
Flush curb
Reverse gutter pan
Mountable curb
Concrete curb
PCC curbs
Vertical curb
Barrier curb
¢ Flush curb
5. Joints
¢ PCC jomnts
e Expansion joint
¢ Contraction joint
¢ Grooved joint

14




Generate Schedule

15t Sbmission

D L Task Task Name Duration Start Finish Qtr 4 2022 Otr 1, 2022 Qtr 2. 2023
0 Mode Cct Now Dec | Jan Feb Mar A r
EH wm Civil Site Plan 15 days Wed 10/19/2Tue 11/8/22
2 |E e Storm Drain Profile 4 days Wed Mon
Statining Plan 10/19/22 10/24/22 l
5 Civil Details Grading 10 days Tue Mon N
and Drainage 10/25/22  11/7/22
3 L Civil Details Sanitary 7 days Tue 11/8/22 Wed
Sewer and Misc Utility 11/16/22
3 - Civil Details Paving S days Wed 11/9/22Tue 11/15/2:
4 - Civil Detail Site 3 days Wed 11/16/2Fri 11/18/22
7 - Overall Civil Utility Plan 3 days Thu Mon
11/17/22 11/21/22 l
8 - Civil Utility Profile 10 days Tue Mon -
Sanitary Sewer 11/22/22  12/5/22 l
9 L Enlarged Site Plan 9 days Tue 12/6/22 Fri 12/16/22 N
10 - Foundation Plan S days Mon 12/19/2Fri 12/23/22 vl
1 - Framing Plans S days Mon 12/26/2Fri 12/30/22 l
12 L) Floor, Roof, Reflected 15 days Mon 1/2/23 Fri 1/20/23
Ceiling Plans l
13 - Interior Design Plan & 8 days Mon Wed 2/1/23
Schedules 1/23/23
14 L Elevation 6 days Thu 2/2/23 Thu 2/9/23 l
15 L Air Barrier Plan 4 days Fri 2/10/23 Wed 2/15/23 l
16 - Shelter Floor, Ceiling 15 days Thu 2/16/23 Wed 3/8/23

Plan, Roof Plan, & Slab
Plans

2 Submission

(1 e
1 -

Task

TaskName

Duration

Founazicn 536 208
Featings e

Cahmes emys

Sa5s Plate 20ms

Joints Er==y

Canersta 10 a3

Mascrary ey

Pauing Szsa &

apralt =

Framing 3 0mys

Mataks L.

= Eom:  Wedd

Matal Fance 2 oms Thu 1/25/23 Mon 1

Waad = Mon 2523 13
Opaning: EFe. Thazjs/
Painting ey

Pavemant =

SuppartBuleg 6 amys

Curas =

Panas 3w

Srainzge e

Sscsrizal =

Parting 1008

Extimatod complation 1 g3y
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Assessment Report for SLO 16

Course: CMGT 32000 - Scheduling and Project Control
Academic Term for Direct Evaluation: Fall 2021, Fall 2022

Instructors: Brad Bastin

Evaluation of Assessment Data:

The Indirect Measure for SLO 16 was assessed using the ACCE Student Learning Outcomes (SLO)
Survey (Graduating Senior Exit Survey). A xx% ranking was achieved for this SLO.

Term ACCE SLO Raz_ssc)"re Percent
F 2021 4.0 80%
S 2022 16. Understand construction project control processes. 4.44 89%
F 2022 4.7 94%
The Direct Assessment consists of three assignments, as listed below.
Assignment 3-1: Activity on Arrow Diagram
Assignment 6-1: Resource Leveling
Lab 7: Project Scheduling Update
The average grades for the assignments and the exam are shown below.
Term N Criteria Average Percent Target Percent
Assignment 3-1 75% 75%
Fall 2021 24 Assignment 6-1 82% 75%
Lab 7 74% 75%
Assignment 3-1: o o
Basic Networks 81% 3%
Assignment 6-1: o o
Fall 2022 15 Resource Leveling 81% 75%
PROCORE Project:
Crown Hill National 80% 75%
Cemetery

The target for the overall average of the total grades should be at least 75%. The Indirect Measure
was 88% and the Direct Measure was 79%. Based on the perception of graduating seniors (Indirect
Measure), they felt confident in creating project schedules. The Direct Measure has been improved
since the initial accreditation. Direct measures met the target value (75%). The instructor
continuously revises the assignments to enhance student learning objectives.

16



Proposed Actions for Course Improvement:

Related to SLO 16 - Understand Construction Project Control Processes, there are a few actions that I
plan to incorporate into the class. The plan is to insert a question or two into the Individual Instructor
Report specifically related to Project Control. In addition, questions will be included in the course
survey for the other SLOs addressed in this course (SLO 5 - Create a construction project schedules
(supporting course) and SLO 10 - Apply electronic-based technology to manage the construction
process (supporting course). No major changes are expected for the eight assignments that are used
to assess project controls.

An important point to emphasize to the students next semester is the value of completing the course
evaluations. I will make an exerted effort to do just that.
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Student Learning Outcome 17

Understand the Legal Implications of
Contract, Common, and Regulatory Law to
Manage a Construction Project



Introduction

SLO 17 - Understand the Legal Implications of Contract, Common, and Regulatory Law to Manage a
Construction Project is evaluated and assessed in CMGT 33000 Contract Administration and
Specifications.

The importance of construction project documentation of all types and the legal implications of those
documents is fundamental to the proper administration of a construction project. This applies not
only to traditional legal documents (contracts, change orders, and liens) but also to the legal relevance
of day-to-day project documentation (RFIs, daily logs, emails, etc.) that are used on the jobsite. This
content is found in the course CMGT 33000 Contract Administration and Specifications.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
1. Selected questions drawn from the midterm.
2. Selected questions drawn from the final exam.

SLO 17 Report Content

Subsequent sections of this SLO Report document the following:
Indirect Measure (ACCE Student Learning Outcome Survey)
Direct Measures
Graded student work of objective questions
Assessment and Evaluation for SLO 17

Indirect Measure

The Indirect Measure for SLO 17 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are presented below and explained in the Assessment
and Evaluation for SLO 17 (found at the end of this SLO report).

Direct Measures

The direct measures for SLO 17 include objective test questions that appear on the midterm and final
exams for CMGT 33000 Contract Administration and Specifications. The presented material in this
report includes the questions, answer options and the student response rates. The success rates are
then combined into an overall success rate and then compared to the target rate.



Graded Student Work

1. — Midterm exam (selected questions) (SP21)

1 What is the primary purpose of a bond?

L]
To protect the General Contractor if the
Owner should fail to compensate the 2 respondents 18% -
Contractor.

To protect the Owner if a Contractor

fails to perform in accordance to the 9 respondents 82% _ v

contract.

To protect the Owner from costly 0% I
mistakes made by the Architect.

To protect the Architect from errors
committed by the General Contractor.

2 What is the purpose of the general conditions?
L]

To assign the working conditions, hours, %
. ) . 1 respondent 9 .
staging areas, etc. on the job site.

To establish the responsibilities %
X 2 respondents 18 -
assigned to the General Contractor.

To establish the legal responsibilities,

obligations, authority of all parties in 7 respondents 64% _ v

the project.

To identify the legal obligations

assigned by the General Contract to the 1 respondent 9% .
Subcontractors.

3 On the left are descriptions of three different bonds. Match the
. descriptions with the correct bond type from the dropdown menu on the

right.

Abond that ensures the low bidder will not withdraw his bid upon being awarded the contract.
A bond that ensures the work will be completed in accordance with contract terms.
A bond that ensure the contractor will pay all bills.

Bid 8 respondents 755 _ v
I
I
I
|
I
|

Performance ®%
Bail 0%
Payment 0%

Low Bid 2 respondents 18%

Bill Payment 0%

Completion 1 respondent 9%




On the left are descriptions of three different bonds. Match the
descriptions with the correct bond type from the dropdown menu on the

right.

Abond that ensures the low bidder will not withdraw his bid upon being awarded the contract.

A bond that ensures the work will be completed in accordance with contract terms.

A bond that ensure the contractor will pay all bills.

Bid o* |
Performance 11 respondents 100 % _ v
Bail o* |
Payment OR2 I
Low Bid o* |
Bill Payment 0% I
Completion OEs I

On the left are descriptions of three different bonds. Match the
descriptions with the correct bond type from the dropdown menu on the

right.

Abond that ensures the low bidder will not withdraw his bid upon being awarded the contract.
A bond that ensures the work will be completed in accordance with contract terms.

A bond that ensure the contractor will pay all bills.

Bid o* |
Performance (6% I
Bail o* |
Payment 11 respondents 100 % _ v
Low Bid o* |
Bill Payment R I
Completion % I

From the following identify the advantages of the traditional (D-B-B)
delivery method. Select ALL that apply.

Well known process 11 respondents 100 %
Great owner protection 6 respondents 55%
Facilitates bidding 7 respondents 64 %

Enhanced contractor / designer %
i . 4 respondents 36
interaction

Maximizes owner-designer-builder =
6 respondents 55

collaboration

18% answered
correctly

The Owner's approach to organizing the project team is called the

Contract family 0% I

Compensation method 0% I

Prime contract 2 respondents 25 % -

Delivery method 6 respondents 75% _ Vg




Following are terms that are common to the construction industry and used
within Procore. Match the definition on the left with its correct term on the
right.

Account numbers which are used to tradk all expenses associated with a construction project.
A specific financial obligation incurred by the General Contractor.
A specialized contractor that is typically contracted directly to the GC.

The General Contractor's process of converting winning bids and proposals into purchase orders and
subcontracts.

The contract between the Owner and the Contractor
‘An assembly of materials that are combined together to form the scope of a bid.
A specified document requirement that requires formal approval by the Designer prior to construction.

A "chapter" within the FTZsi{ =1 01F that organizes the document by construction assembly, product
or material.

A category which broadly divides all construction materials contained within the ETZ®i{i=l1s4F.
A situation where the work performed by a subcontractor does not comply with the contract drawings

/ documents.

RFI 0%
Subcontractor 0%

Error Q%
Second tier subcontract 0%
Section 0%
Submittal 0%
Commitment 0%

Bid package 1 respondent g% l
Prime contract 10 respondents 91% _ vy
Non-conformance 0%
Buyout D%
Division 0%

Cost codes 0%
Sub-subcontractor 0%




2. Final exam (selected questions) (SP21)

From the following, identify ALL of those characteristics of good
communication. (3)

Eloquent 2 respondents 18 % -

Concise 8 respondents 73% _
Objective 7 respondents «* G-
Respectful 5 respondents 45% -

Properly distributed 10 respondents 91% _ v
Comprehensive 9 respondents 82% _ v

18% answered

correctly

On the left are scenarios in which changes may occur in a construction
project. For each situation determine what documentation would be the
best choice to alter the Prime Contract.

Options to consider include 1) if the change would best be handled by a
Change Order, 2) a Construction Change Directive, 3) an Architect's
Supplemental Instruction or 4) doesn't require change documentation to
modify the Prime Contract.

The Owner wants to change the floor finish in his new office suite AFTER the general contract has been
awarded.

The Architect changes the mounting height of all receptacles by 2" prior to the start of construction.
The Architect changes the mounting height of all receptacles by 2" after they have been installed.

The General Contractor discovers a construction error he is responsible for that requires work be torn
out and replaced.

A floor change requested by the Owner requires changing the floor slab wi is due to be poured
tomorrow.

Unforeseeable and highly unusual weather has stopped job progress for 3 days.

Labor conditions are such that it's difficult to properly staff the project, resulting in a schedule delay of
1 week.

The Owner, Architect and General Contractor cannot agree on the cost of a proposed change however
the Owner and Architect want the work done anyway and time is critical.

The masonry subcontractor's contract with the General Contractor exceeds the amount budgeted by
the General Contractor.

Before any paint has been applied or purchased, the Architect changes the color of 2 walls.

Architect's Supplemental Instruction @ I
Change Order 2 respondents 18% -
Construction Change Directive 9 respondents BILE

No change documentation. @ I

In which meeting would you ask, "What is the status of RFI #7"?

Progress meeting 7 respondents 64 % _ e
Close-out meeting 0% I

Preconstruction meeting 4 respondents 36 % -

Pre-bid meeting 0% I

Pre-installation meeting 0% I




Match the following terms with the correct definitions. Answers are used
anly once.

Extra material for the Owner's use; this s provided s a part of project dose-put.
A document which authorizes a change In project cost WITH or WITHOUT the approval of the GC.

The document which officlally changes the contract amount and/or completion date; It Is executed by
the Owner, GC and Architect

A relatively new process, it adds & new member to the construction team who ensures all bullding
systems are property functioning, espedally HVAC.
The practice of pladng a disproportionate amount of the GC's overhead profit on these fbems In the
S0V which oocur early in the construction schedule.
A percentage of money withheld every month from the GC's pay application on behalf of the Owner to
ensure job completion.

Alegal document that ensures the GC cannot place a ([I77 on the Owmner's property.

A delivershle at project close-out, [t Is the binder filled with all wasranties, manuals, and construction
team contact information.

A list which accompanies every pay application and breaks dewn the project Into recognizable
components so that job progress ean be accurately determined.

A document Issued by the Deslgner implementing a change with the understanding there Is no change

In cost or thme.
Retainage 0% I
Change order o* I
Back loading 0¥ |
Architect’s Supplemental Instructions: o* I
Change request 0% I
Request For Information o* I
Commissioning o* I
Front loading a% |
O & M manual o® I
Schedule of values o* I
Aftic stock 0% ]
Construction Change Directive o* I
Lien waiver 11 e nts 100 % _ v
Deduction o* I
Payment waiver o* I

The document that assists the Owner & Architect in determining the value
of the work in place is called the Certificate for Payment.

True 0% I

False 3 respondents 100 % _ v

Regarding the submittal process, fill in the blank found in the following
quote from the General Conditions (A201): (The) "
and approved them, (2) determined and verified materials,... and (3) checked
and coordinated..."

has (1) reviewed

General Contractor 1 respondent 11% . N

Subcontractor @)% I

Owner 2 respondents poke -
Architect 6 respondents 67% _




You are a general contractor and you have an industrious intern reviewing

the first pay application for a new job. The intern notes there must be
something wrong because as shown on the Continuation Sheet, the work
completed this period (Column E) = $12,040 however the total completed
& stored to date (Column G) = $14,020. Of the following four (4) options
which one best explains this situation?

The intern overlooked the $1,980in
stored materials that is also shown on
the Continuation Sheet; the intern is
offered a permanent position for being
alert and asking questions.

There is an error as the numbers were
apparently juxtaposed; the intern gets a
raise.

The intern forgot to add your company's
overhead and profit; the intern's pay is
reduced by this amount.

Your scam has been discovered; the
intern receives $500 to keep quiet.

e—— 2

0% |
o* |
0% |




Courses: CMGT 33000 - Contract Administration & Specifications

Assessment and Evaluation for SLO 17

Academic Term for Direct Evaluation: Spring 2021 & Fall 2022

Instructors: Bill White

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 18 was assessed using the ACCE Student Learning Outcomes Survey

raduating Senior Exit Survey). An 84% ranking was achieved for .
(Graduating Senior Exit S ). An 84% ranki hieved for SLO 17

Term ACCE SLO Raw Score Percent
a-s)
F 2021 Lo 3.875 78%
17. Understand the Legal Implications of Contract, Common, and
Regulatory Law to Manage a Construction Project.
S 2022 4.32 86%

Direct Measures - Assessments and Evaluations

The Direct Measures consisted of: 8 questions from the midterm exam (Delivery Systems, General

Conditions, and Liens) and 7 questions from the final exam (RFI’s, Reports, Changes, Pay

Applications). Following are the calculations associated with each assessment followed by the

summary.
SPQZJejs‘f;j ;e;m # ofstude;zlt;;?;:ermg the % correct Weighted Average
1 11 82%
2 11 64%
3 11 73%
4 11 100%
S 11 100%
6 11 18%
7 8 75%
8 11 91%
Total 88 75% 72.8%




Sp21 th;l Question # of students answering the question % correct Zetghted
verage
1 11 18%
2 11 82%
3 11 64%
4 11 100%
5 3 100%
6 9 11%
7 9 100%
Total 65 68% 64.6%
FA22 Midterm # of students al.tswering the % correct Weighted Average
Question # question
1 11 91%
2 11 91%
3 11 64%
4 11 64%
5 11 64%
6 11 55%
7 8 80%
8 11 91%
Total 82 75% 74.63%
FA22 F inal # of students answering the % correct Weighted
Question # question Average
1 11 0%
2 11 91%
3 11 100%
4 11 100%
5 3 67%
6 9 22%
7 9 78%
Total 65% 66.18%
Direct Measures Weighted Average Target
Calculated Summary Grade %
8 Midterm Exam Questions SP21 72.8% 75%
7 Final Exam Questions SP21 64.6% 75%
8 Midterm Exam Questions FA22 74.6% 75%
7 Final Exam Questions FA22 66.2% 75%

The metrics for this course have been recorded for every semester since spring semester 2018. Prior
to fall 2021, both indicators were remaining steady at or above 85% or improving significantly. Also,
the total correct for the final exam in spring of 2020 was 88%. However, with the pandemic and
resultant shift in course delivery to an online format, the results plummeted. The fall 2020 semester
saw the final exam score drop to 67%. For spring 2021 semester, the results clearly did not recover.
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Additionally, test content was revised significantly as the final exams were given online resulting in
some questions not appearing on the exam. This outcome was originally intended to utilize ten (10)
questions for both the midterm and final however only 8 and 7 appeared. The scores for fall 2022
have remained consistent indicating no significant decline or improvement.

Proposed Actions for Course Improvement

Because course instruction was profoundly affected during the pandemic, course modification to
address the apparent performance deficiencies appears premature. However, now that pandemic
related course alterations have been lessened / eliminated, exam content will be restored to include
all ten questions for both the midterm and final exams effective spring 2023. The resultant
indicators will be reviewed and, should the deficiencies persist, modifications will be made to the
course presentation material.
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Student Learning Outcome 18

Understand the Basic Principles of
Sustainable Construction



Introduction

SLO 18 - Understand the basic principles of sustainable construction is evaluated and assessed in
CMGT 11000 - Introduction to Construction Management.

CMGT 11000 incorporates one module (one week) devoted to sustainable construction. The topic is
introduced by reviewing the evidence of human-caused global warming and then recognizing the
substantial CO? contribution generated by the construction industry. The LEED program is presented
as one response by the construction industry to lessen its carbon footprint. The module then
concludes with a presentation on the fundamentals of LEED and the role the builder can play in
successfully implementing LEED building certification.

Assessment Methods (additional information is included in the Direct Assessment section of this report)

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures

For CMGT 11000, two methods of direct assessment are used for SLO 18.
Direct Assessment #1 — selected questions from Final Exam (additional information included in
the “Direct Assessment” section of this report).
Direct Assessment #2 — ten (10) questions that comprise an in-lab assignment within the Top Hat
online courseware application (additional information included in the “Direct Assessment”
section of this report).

SLO 18 Report Content

Subsequent sections of this SLO Report document the following:
o Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Measures
= Exam content: Student responses to objective questions.
= In-Lab assignment content: Student responses to objective questions.
e Assessment and Evaluation for SLO 18

Indirect Measure
The Indirect Measure for SLO 18 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are explained in the Assessment and Evaluation for
SLO 18 found at the end of this SLO report.



Direct Assessment: SLO 18 - Understand the Basic Principles of Sustainable Construction

Course Assessed and Evaluated:
CMGT 11000 - Introduction to Construction Management

CMGT 11000 Material

CMGT 11000 — Final Exam (selected questions) FA21

1

What is a "brown field"?

An undesirable construction site which

. 5 respondents 77 %
would benefit from improvement.

A construction site stripped of all %
. 17 respondents 577

vegetation.
A site where building construction is %
o 3 respondents 10 *

prohibited.
A construction site best suited for %
5 respondents 17 *

industrial construction.

2 What does a commissioning agent do?

The agent validates the LEED
submission and awards the LEED 16 respondents S8ke

certification.

The agent submits the paperwork for

. . 2 respondents 75
LEED certification.

The agent works with the General
Contractor and LEED to help ensure 10 respondents 33ke
the building will be certified.

- If N
<

The agent tests the building systems to o

, . i 1 respondent 3~ I Vv
ensure they're working as designed.
No Answer 1 respondent 3% I




CMGT 11000 — Final Exam (selected questions) FA21

3 Refer to the following figure. What does it depict?

Energy & Atmosphere

Regional Priority

LEED Categories
LEED Credits
LEED priorities
LEED goals

17 respondents 57 %
9 respondents 30%
2 respondents 7%
2 respondents 7%

4 | Which of the following best describes the purpose of LEED?

It is a national program intended to

o . 1 respondent gk I
promote good building design.
It is a program intended to award
designers that promote energy 10 respondents Rake -
efficiency.
It is a government program intended to ) Ty 2% .
respondents °
reduce carbon dioxide pollution. P
It is a program which promotes
sustainable construction & design 17 respondents 57 % _ v
practices.
5 "Green Associate", "Accredited Professional" and "Fellow" are all examples
of what?
L]
LEED building certifications 2 respondents 7% I
LEED professional accreditations 26 respondents 87 % _ v
LEED point categories 0% I
LEED degrees 2 respondents 7% I




CMGT 11000 — Final Exam (selected questions) FA21

6 What is the role of the general contractor on a construction project that is
seeking LEED certification?

To avoid interfering with the LEED %
. . 2 respondents 77 .
administration process.

To evaluate building systems to ensure %
. 8 respondents 27 %
they work as designed.

To assist the LEED construction team

in points acquisition and 12 respondents 40% _ Vv

administration.

To assist the Owner in making design o
. 8 respondents 27 *
decisions

Figure 1. CMGT 11000 Final Exam sustainability related questions (FA21).

CMGT 11000 — Lab Assignment FA22

1 @ On-site smoking Hide Correct Answer
L]

True / False - Smoking on the construction site of a LEED project is permitted.

A True

H o

2 . How many LEED points can the Contractor be responsible for (not including prerequisites)?

@
[N)
o
o I o O I o




CMGT 11000 — Lab Assignment FA22

3 An important approach on a LEED project that involves the General Contractor is the "Integrative Process". Which of the following best describes
° this process?
A The Design Team works separately from the General Contractor to develop separate 0
design ideas and project strategies.
The Owner works with the General Contractor to develop a project approach. The
B . - 2
approach is then presented to the Design Team.
C The General Contractor is an integral member of the Design Team, with everyone working 16
together.
D The General Contractor integrates his/her entire team of Subcontractors after the design 0
is completed.
4 . Which of the following is NOT a typical contribution of the General Contractor on a LEED project?
A GC's can identify opportunities to save time & money. 0
B GC's can reduce was during the construction process. 1
C GC's can design more efficient M/E/P systems to save energy. 17
D GC's can maximize material quality during construction. 0
5 Who is responsible for educating the subcontractors about their role in supporting the LEED aspects of a project?
.
A Owner 0
General Contractor 18
C Architect 0
D Engineer 0
6 What is the concern about how subcontractors manage their construction waste?
.
A If subcontractors produce too much waste, a LEED credit will be lost. 0
If subcontractors recycle too much, the recycling facility will be overloaded and stop 4
servicing the site.
c If subcontractors produce too little waste, the LEED reviewers will suspect the waste is 0
not being accurately reported.
If subcontractors mix their waste and recyclables, the value of the recycled material will
be reduced due to contamination.




CMGT 11000 — Lab Assignment FA22

7.

What is the importance of LEED "prerequisites'?

A The project cannot achieve LEED Platinum if prerequisites are not satisfied. 1
Prerequisites are mandatorys; if they're not met they will impact credits and certification. 16
C Prerequisites ensure the General Contractor will be compensated. 1
D None of the above. 0
8. Which of the following IS NOT a General Best Practice?
A Begin LEED actions when construction starts. 0
Share LEED requirements with the subcontractors after they have been selected. 17
C Have quality control processes in place. 0
D Be organized. 0
9 . When a LEED requirement exceeds a local energy code requirement, how should the LEED team proceed?
Consider applying for a variance to allow the LEED requirement to remain. 13
B Change the building design to comply with the building code. I 1
C Begin the process of changing the local energy code. I 1
D Beca.use LEED overrides local building codes, continue building with the LEED I 3
requirement.
1 0 . When doing a "split" LEED submission, there are two (2) credit designations. What are they?
A Architect & General Contractor 0
B Design & pre-design 0
C Construction & pre-construction 0
Design & construction 18

Figure 2. CMGT 11000 In-Lab Assignment: Contractor +LEED (FA22).




Assessment and Evaluation for SLO 18

Course: CMGT 11000 - Introduction to Construction Management

Academic Term for Direct Evaluation: Fall 2019 and Fall 2021; Spring 2022 and Fall 2022.

Instructor: Bill White

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 18 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). An 86% ranking was achieved for SLO 18.

Term ACCE SLO Raw Score Percent
a-s)
F 2021 4.125 83%
18. Understand the basic principles of sustainable construction.
S 2022 4.48 90%

Direct Measures - Assessments and Evaluations

The Direct Measures consisted of: 1) 6 questions from the Final Exam and 2) 10 questions from an
in-lab assignment. Below are the calculations associated with each assessment followed by the

summary.
SLO 18 — Final Exam
. # of students answering the .
FA19 Final Exam . % correct Weighted Average
question
1 31 48%
2 27 4%
3 29 69%
4 31 39%
5 34 79%
6 28 61%
Total 180 51% 51%
SLO 18 — Final Exam
. # of students answering the .
FA21 Final Exam . % correct Weighted Average
question
1 30 17%
2 30 3%
3 30 57%
4 30 57%
5 30 87%
6 30 40%
Total 180 44% 44%




SLO 18 — Lab Assignment

iz?;mlﬁt ot Studecr;i:t?sr ering the % correct Weighted Average
1 10 90%
2 10 100%
3 10 90%
4 10 50%
S 10 100%
6 10 90%
7 10 80%
8 10 80%
9 10 90%
10 10 70%
Total 100 84% 84%

SLO 18 — Lab Assignment

FA22 Lab # of students answering the

Assignment question % correct Weighted Average
1 18 100%
2 18 100%
3 18 89%
4 18 94%
5 18 100%
6 18 78%
7 18 89%
8 18 94%
9 18 72%
10 18 100%

Total 180 92% 92%
lS)lllll'Ielfl:Itl a%l\l"[}ejasures Calculated ZZelghted Average Grade Target %
Final Exam (6 Questions) FA19 51%

Final Exam (6 Questions) FA21 44%
Lab Assignment (10 Questions) SP22 84% 75%
Lab Assignment (10 Questions) FA22 92%

Overall average 67.75%

The overall weighted average of 67.75% is below the target of 75%. In reviewing the previous
assessment (spring 2018) of this SLO, four (4) possible remedies were proposed to improve this
outcome. Unfortunately, the Covid pandemic disrupted course content and instructional delivery
such that one alternative — adding a homework assignment — was not added until fall 2021. The
results of this homework assignment (added as an in-lab assignment) have been incorporated within
the calculation. The homework assignment requires the student to read an article pertaining to the
contractor’s role in implementing LEED and then answer questions within Top Hat. While we still
haven’t met the target, it must be noted that the weighted average indicates an improved outcome
beginning with SP 22, a semester that utilized the added in-lab assignment.




Following is documentation of this outcome every semester since fall 2017 (Figure 3.)

SLO 18 - CMGT 11000
Selected exam questions
Class average score

100%
90%
80%
70%
60%
50%
40%

™~ 00 ()] (o)} o ) — — (o]
3 2 = 2 N 3 A g &
Average class score ~ ceceeeeee Linear (Average class score)

Figure 3. SLO 18 results in CMGT 11000 every semester since fall 2017 (final exam questions
only).

Actions for Course Improvement
As can be seen in Figure 3, the performance on this SLO was steadily improving until the fall
semester 2021 when it took a 22% drop following spring 2021. Corrective actions have been
implemented including:

1. Adding a homework assignment requiring the student to read an article about the role the
general contractor plays in implementing LEED. The assignment requires the student to
answer questions within the Top Hat application.

2. Make all in-class Top Hat presentations available to students for study. This material
includes both the Powerpoint presentation slides and the embedded questions within the Top
Hat environment. The in-class embedded questions closely correlate to the questions
presented in the exam.

3. Refine the exam study guide to ensure students are aware that this material will be covered on
the exam.
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Student Learning Outcome 19

Understand the Basic Principles of Structural
Behavior



Introduction

SLO 19 — Understand the Basic Principles of Structural Behavior is assessed in CMGT 26000 —
Statics.

CMGT 26000 course studies forces acting on bodies at rest, including coplanar, concurrent, and non-
concurrent systems; equivalent force systems and distributed forces. Use of free body diagrams and
equations of equilibrium in solving problems for an array of determinate structural systems: trusses,
pin frames, arches, cables, retaining walls, and beams. Load tracing to examine the overall structural
conditions with regard to lateral and gravity loads.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 19, there are two examples of student work.
1. Class quiz
2. Homework
3. Exam
Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 19 Report Content
Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
= Graded Student Work

®  Quiz (graded example shown)
»  Homework (examples of homework shown)
= Exam (graded midterm exam shown)

e Assessment Report for SLO 19

Indirect Measure

The Indirect Measure for SLO 19 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). The results are explained in the Assessment and Evaluation for
SLO 19 found at the end of this SLO report.



Quiz Chapter 3.2 (student example)

ed loads act on a relatively

n be though of as two triangular distributed loads or as :
angular distributed load (2pts).




Homework Chapter 2.3 (Student Example)
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Midterm Exam (Student Example)

Mid-Term Exam Results for Ereny Hanna (she/her/hers) View Log

Score for this quiz: 300 out of 320
Submitted Oct 12 at 8:22pm
This attempt took 141 minutes.

Question 1 5 Jrses

1. The free body diagram of a particle is a drawing that shows all external forces and reactions acting on
the particle.

Correct! True

Additional Comments:

Question 2 5 |ises

2. Dynamic loads are typically gravity-type forces.

Correct! False

Additional Comments:

Question 3 /5 pts

3. The graphical method of vector addition requires that all vectors be non-coplanar.

False

Additional Comments:




Question 4 IZI’ 5pts

4. Wind and earthquake loads are two types of dynamic loads.

False

Additional Comments:

Question 5 IZI’ 5pts

5. In solving for an unknown suppart reaction on a rigid body, the direction of the reaction must be
known before solving for the value.

Additional Comments:

Question 6 /8pts

6. Newton's third law states that for every force of action, there is a reaction that is

less in magnitude, opposite in direction and has the same line of action

equal in magnitude and direction and has the same line of action

equal in magnitude, opposite in direction and has the same line of action.

greater in magnitude, oppaosite in direction and has the same line of action

Additional Comments:




Question 7

-

Correct Answer

L J

You Answered

7. A building must never

deformations.

Collapse, tolerable

under the action of assumed loads, and must experience

Strain, small

Additional Comments:

Question 8

-

8. Name the three characteristics of a force.

irrent, and rotation

Magnitude, direction, and point of application

Orientation, magnitude, and non-concurrent

Concurrent, coplanar, p

Additional Comments:

Question 9

T

9. When forces act at a single point, they are called _______, and these forces cannot create a

around that point.

three-dimensi

al, moment

concurrent, moment

concurrent, force

none of the above

Additional Comments:




Question 10 " 8pts

10. The sum of two or more vectors is called the

Resultant

Equilibrant

Concurrent vector

Complement

Additional Comments:

Question 11 "3‘“5

11. The moment of a force is equal to the magnitude of the force times which distance from the point of
rotation?

The parallel distance to the line of action of the force

The distance that the force travels rotationally

The perpendicular distance to the line of action of the force

The longest distance of the rigid body to which the force is applied

Additional Comments:

Question 12 " 8pts

12. Varignon's Theorem states that the moment of an inclined force about a point is equal to the
the moments of its orthogonal force components about the same point.

square root of the sum of the squares of

difference between

product of

algebraic sum of

Additional Comments:
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Question 13

B Jom

13. Which of the following are parts of a good structural design procedure?

Proportioning the structural components

All of the above

Developing a foundation scheme

Determining the structural material to be used

Additional Comments:

Question 14

-

14. The principle of transmissibility is valid only in terms of

both internal and external effects.

no internal or external effects

the external effects.

the internal effects.

Additional Comments:

Question 15

EJiom

25. External forces which act on a rigid body

represent the action of forces exerted on the rigid body

represent the resistance generated by the rigid body internally.

are responsible from keeping the body from pulling apart

deform the rigid body resisted by internal forces.

Additional Comments:

11




Question 16

o Jrmom

26. A clothesline with a maximum tension of 80# is anchored to a wall by means of an eye screw. If the
eye screw is capable of carrying a horizontal pulling force (with draw force) of 15# per inch of penetration,
how many inches L should the threads be embedded into the wall? Please upload your paper showing

your calculations.

T

1 IMG 7999.HEIC

Additional Comments:

Question 17

-

27. Three members of a truss frame into a steel gusset plate as shown. All forces are concurrent at point
O. Determine the resultant of the three forces that must be carried by the gusset plate. Please upload
your paper showing your calculations.

7

- ——e3y

L IMG B005.HEIC

Additional Comments:
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Question 18 48 pts

28. A cantilevered beam is subjected to three forces. Determine the resultant moment My, at the beam
support. Please upload your paper showing your calculations.

NN
N
1
~J
=~
o
n
w
-~

N
>
o

F
%

N
RN

AR

8.!

AR

i‘e\.\.
>

=

4 IMG_800&.HEIC

Additional Comments:

Question 19 /50 pts

29. Determine the support reactions for the truss at joints A and D. Please upload your paper showing
your calculations.

A IMG_8007.HEIC

Additional Comments:
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Question 20 yeE

30. Two cables are used to support a weight W = 250# suspended at C. Determine the tension developed
in cables CA and CB. Please upload your paper showing your calculations.

~
o~y

f/-: / A 7 /s I o e
/,:( 7, s / 4 ’ e

b

W = 250#

=

L IMG_8004.HEIC

Additional Comments:

MNo unit of CB and CA

Fudge Points:

You can manually adjust the score by adding positive or negative points to this box.

Final Score: 300 out of 320 Update Scores
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Assessment Report for SLO 19

Course: CMGT 26000 — Statics
Academic Term for Direct Evaluation: Fall 2022 and Spring 2023

Instructors: Kwonsik Song

Evaluation of Assessment Data:

Indirect Measure

The Indirect Measure for SLO 19 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An 87.5% ranking was achieved for this SLO.

Term ACCE SLO RawScore | percent
a-s
F 2021 3.875 78%
S 2022 19. Understand the Basic Principles of Structural Behavior 4.69 94%
F 2022 4.56 91%
Direct Measures

The Direct Measures consists of three assignments. The table below shows the average grades and

percentages for the direct assessments.

Term N Criteria Average Percent Target Percent
Quiz 82.50 75
Fall 2022 15 Homework 75.07 75
Midterm Exam 83.00 75
Quiz 86.11 75
Spring 2023 12 Homework 77.86 75
Midterm Exam 71.86 75

After the initial ACCE accreditation for the CMGT program, it was decided that the overall average
of the total grades should be at least 75%. The Indirect Measure was 87.5% and the Direct Measure
for the midterm exam in Spring 2023 was only below the target. I decided not to average those
values. Based on the perception of graduating seniors (Indirect Measure), they felt confident in
creating project schedules. The Direct Measure showed that the target value (75%) was not met for
the Direct Measure of Midterm Exam in Spring 2023. This is mainly because students have an
insufficient understanding of basic trigonometry and the Pythagorean theorem which is the starting

point for determining results forces and support reactions.
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Proposed Actions for Course Improvement:

Based on the indirect/direct measurements and IUPUI course evaluation it is evaluated that the course
has provided the proposed student learning outcomes. Students were able to understand load types
and basic mechanisms of structural systems in response to external forces. However, some students
had difficulties in performing basic calculations related to resultant forces. The root cause was a lack
of understanding of basic trigonometry and Pythagorean theorem which are the starting point of
determining results forces. As a consequence of the shortage, they found wrong answers or stopped
solving relevant problems. Another area that some students failed in was support reaction
calculations. This failure happened because they were confused about distinguishing which support
reactions take place depending on the type of support. Therefore, in order for students to perform
basic calculations regarding resultant forces and support reactions, the course improvement is to
allocate time for students to practice trigonometry problems as well as the Pythagorean theorem at the
beginning of the coursework. This will help increase students’ abilities to identify the magnitude and
direction of resultant forces and, in turn, understand how structures behave depending on multiple
external forces. In addition, students will be provided with more in-class exercises to improve their
understanding of which types of supports are used in structural systems and how they resist external
forces.
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Student Learning Outcome 20

Understand the Basic Principles of
Mechanical, Electrical, and Piping Systems



Introduction

SLO 20 - Understand the Basic Principles of Mechanical, Electrical, and Piping Systems is assessed
in CMGT 25000 - Mechanical and Electrical Systems. This course presents the methods for design,
construction, and inspection of mechanical and electrical systems for buildings. Emphasis on
plumbing systems, heating and cooling (HVAC) systems, and electrical systems.

Piping systems deal with plumbing, potable water, waste removal, and building services including
fire protection. HVAC includes expectations for human comfort, building loads, equipment selection,
duct and pipe sizing. Electrical systems deal with system basics of electrical loads, distribution, and
equipment. The course introduces the basics of, codes, installation, inspection, commissioning,
safety, and estimating.

Assessment Methods

Indirect Measure
ACCE Student Learning Outcome Survey (i.e., graduation senior exit survey)

Direct Measures
For SLO 20, there are two examples of student work.
1. Class quiz
2. Homework
3. Exam
Additional information concerning the above assignments is provided in the Direct Assessment
section of this report.

SLO 20 Report Content
Subsequent sections of this SLO Report document the following:
e Indirect Measure (ACCE Student Learning Outcome Survey)
e Direct Assessments
= Qraded Student Work
»  Quiz (graded example shown)
= Homework (examples of homework shown)
= Exam (graded midterm exam shown)
e Assessment Report for SLO 20

Indirect Measure
The Indirect Measure for SLO 20 was assessed using the ACCE Student Learning Outcomes Survey

(Graduating Senior Exit Survey). The results are explained in the Assessment and Evaluation for
SLO 20 found at the end of this SLO report.



Quiz Chapter 2 (student example)
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Homework Chapter 2.3 (Student Example)
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Assessment Report for SLO 20

Course: CMGT 25000 — Mechanical and Electrical Systems
Academic Term for Direct Evaluation: Fall 2022 and Spring 2023

Instructors: Kwonsik Song

Evaluation of Assessment Data:

Indirect Measure
The Indirect Measure for SLO 20 was assessed using the ACCE Student Learning Outcomes Survey
(Graduating Senior Exit Survey). An 84% ranking was achieved for this SLO.

Term ACCE SLO RawScore | percent
a-s)
F 2021 3.75 75%
$2022 20. Understand the Basic Principles of Mechanical, Electrical, and Piping 416 83%
Systems
F 2022 4.63 93%

Direct Measures
The Direct Measures consists of three assignments. The table below shows the average grades and
percentages for the direct assessments.

Term N Criteria Average Percent Target Percent
Quiz 84.10 75
Fall 2022 23 Homework 92.75 75
Midterm Exam 80.17 75
Quiz 71.42 75
Spring 2023 7 Homework 88.09 75
Midterm Exam 71.47 75

After the initial ACCE accreditation for the CMGT program, it was decided that the overall average
of the total grades should be at least 75%. The Indirect Measure was 84% and some of the Direct
Measure was below the target. I decided not to average those values. The Direct Measure showed
that the target value (75%) was not met for the Direct Measure of Quiz and Midterm Exam in Spring
2023. This is mainly because students have a lack of understanding of how sanitary systems operate
in buildings.

16



Proposed Actions for Course Improvement:

Based on the indirect/direct measurements and IUPUI course evaluation, it is evaluated that the course
has provided the proposed student learning outcomes. Through the quiz, homework, and exam, students
showed their understanding of key components of mechanical and electrical systems in buildings.
However, basic calculations related to piping systems were the area where course improvement needs to
be suggested. This work is important because it helps improve the ability to read the sanitary drainage
plan and understand key components of sanitary drainage systems in buildings. Also, students are able to
understand how wastewater and waterborne waste flow in the sanitary drainage system. For these reasons,
the instructor allocated time for students to practice several sanitary system design problems in the
classroom. Also, relevant homework was given to students. Nevertheless, some students incorrectly
determined the size of sanitary pipes as well as the demand for drainage and water supply. The main
cause was a lack of understanding basic principles of sanitary system design. Therefore, the course
improvement is to create a team exercise that helps team members share their ideas about sanitary system
design and find correct sanitary system design options. Also, by providing students with more in-class
exercises, they will be able to increase their understanding of how sanitary systems need to be designed.
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