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Department/Program: Department of Construction Management 
Degree: BS in Construction Management 
Assessment Coordinator:  Wei Wu, PhD; weiwu@mail.fresnostate.edu; 559-278-6011 
1. Please list the learning outcomes you assessed this year.

The following SLOs were assessed in 2018-19 AY:
· SLO 1 Create Written Communication Appropriate to the Construction Discipline
· SLO 2 Create Oral Communication Appropriate to the Construction Discipline
· SLO 3 Create Construction Project Safety Plan
· SLO 4 Create Construction Project Cost Estimates
· SLO 9 Apply Construction Management Skills as a Member of a Multi-Disciplinary Team
· SLO 10 Apply Electronic-Based Technology to Manage the Construction Process
· SLO 11 Apply Basic Surveying Techniques for Construction Layout and Control
· SLO 12 Understand Different Methods of Project Delivery and the Roles and Responsibilities of All Constituencies Involved in the Design and Construction Process
· SLO 20 Understand the Basic Principles of Mechanical, Electrical and Piping Systems
2. What assignment or survey did you use to assess the outcomes and what method (criteria or rubric) did you use to evaluate the assignment? Please describe the assignment and the criteria or rubric used to evaluate the assignment in detail and, if possible, include copies of the assignment and criteria/rubric at the end of this report. 

The table below summarizes the direct and indirect assessment measures used to assess the SLOs. 
	SLOs #
	Assessment Measures

	
	Direct Assessment Measure (DA)
	Indirect Assessment Measure (IA)

	1
	CM107L – Lab Memo 1 
CM180B – Individual Research Paper
	Senior Exit Survey

	2
	CM18 – Final Presentation
CM180B – Individual Research Video
	Senior Exit Survey

	3
	CM180B – Capstone Project Safety Plan
CM134 – RFQ Site Specific Safety Plan
	Senior Exit Survey

	4
	CM110 – Final Exam
	Senior Exit Survey

	9
	CM18 – $300 House Challenge Project
CM180B – Capstone Team Project
	Senior Exit Survey

	10
	CM20 – Lab 07
	Senior Exit Survey

	11
	GME15L – Final Project
	Senior Exit Survey

	12
	CM20 – Exam 2
	Senior Exit Survey

	20
	CM140 – Exam 1.1, 3.1 & 4.1
	Senior Exit Survey



2.1. The following paragraphs provide detailed description of Direct Assessment measures and grading criteria used for assessment.

SLO 1 – DA1: CM107L Advanced Building Structures Lab Memo 1
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Spring 2018
Course Instructor: Yupeng (Vivien) Luo

Student Work Assessed
Students review the lab technical details and send the instructor a memo that summarizes the lab procedures, test data collected and findings.  

Rubric Used for Assessment
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SLO 1 – DA2: CM180B Construction Management Capstone 2 Individual Research Paper
Performance Criteria
At least 80% of students earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Brad Hyatt, Lloyd Crask, Yupeng Luo, Wei Wu

Student Work Assessed
An individual project/research paper with minimum 2000 words. Topics are closely related to prior coursework in construction management, and each student is supervised by a faculty subject matter expert. Noticeably, Fall 2018 was the 1st semester that a supervised model of CM180B was adopted and the individual project/research paper requirements were elevated significantly as a response to our IAB’s request on enhancing students’ written communication skills.    

Rubric Used for Assessment
The AACU Written Communication Value Rubric is adopted.
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SLO 2 – DA1: CM18 Construction Graphics Final Presentation
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Wei Wu

Student Work Assessed
Students are tasked to conduct an 8-10 minutes formal presentation publicly on the final project they had worked for 1 month. Although the presentation took place as a team, each student was assessed individually.  
Rubric Used for Assessment
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SLO 2 – DA2: CM180B Construction Management Capstone 2 Individual Research Video Presentation
Performance Criteria
At least 80% of students earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Brad Hyatt, Lloyd Crask, Yupeng Luo, Wei Wu

Student Work Assessment
Students were required to create an individual video to present their individual research paper outcomes and findings.

Rubric Used for Assessment
The AACU Oral Communication Value Rubric is adapted to assess individual presentation.

	[bookmark: _Hlk8482550]Criteria
	Capstone
4
	Milestones
3			2
	Benchmark
1

	Organization
(25%)
	Organizational pattern (specific introduction and conclusion, sequenced material within the body, and transitions) is clearly and consistently observable and is skillful and makes the content of the presentation cohesive.
	Organizational pattern (specific introduction and conclusion, sequenced material within the body, and transitions) is clearly and consistently observable within the presentation.
	Organizational pattern (specific introduction and conclusion, sequenced material within the body, and transitions) is intermittently observable within the presentation.
	Organizational pattern (specific introduction and conclusion, sequenced material within the body, and transitions) is not observable within the presentation.

	Delivery
(25%)
	Delivery techniques (posture, gesture, eye contact, and vocal expressiveness) make the presentation compelling, and speaker appears polished and confident.
	Delivery techniques (posture, gesture, eye contact, and vocal expressiveness) make the presentation interesting, and speaker appears comfortable.
	Delivery techniques (posture, gesture, eye contact, and vocal expressiveness) make the presentation understandable, and speaker appears tentative.
	Delivery techniques (posture, gesture, eye contact, and vocal expressiveness) detract from the understandability of the presentation, and speaker appears uncomfortable.

	Supporting Material
(25%)
	A variety of types of supporting materials (explanations, examples, illustrations, statistics, analogies, quotations from relevant authorities) make appropriate reference to information or analysis that significantly supports the presentation or establishes the presenter's credibility/authority on the topic.
	Supporting materials (explanations, examples, illustrations, statistics, analogies, quotations from relevant authorities) make appropriate reference to information or analysis that generally supports the presentation or establishes the presenter's credibility/authority on the topic.
	Supporting materials (explanations, examples, illustrations, statistics, analogies, quotations from relevant authorities) make appropriate reference to information or analysis that partially supports the presentation or establishes the presenter's credibility/authority on the topic.
	Insufficient supporting materials (explanations, examples, illustrations, statistics, analogies, quotations from relevant authorities) make reference to information or analysis that minimally supports the presentation or establishes the presenter's credibility/authority on the topic.

	Central Message
(25%)
	Central message is compelling (precisely stated, appropriately repeated, memorable, and strongly supported.) 
	Central message is clear and consistent with the supporting material.
	Central message is basically understandable but is not often repeated and is not memorable.
	Central message can be deduced, but is not explicitly stated in the presentation.



SLO 3 – DA1: CM180B Capstone Project Safety Plan
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Yupeng Luo

Student Work Assessed
Students were asked to create a site-specific safety plan (SSSP) for the capstone project they chose. The SSSP has to address both general and site specific safety issues and management methods, including site logistics, material handling, operation of equipment, security, access and traffic control, to name a few. 

Assessment Grading Rubrics
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SLO 3 – DA2: CM134 RFQ Site Specific Safety Plan
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Wei Wu

Student Work Assessed
Students were asked to create a site-specific safety plan (SSSP) for the Request for Qualification (RFQ) package with the 2015 Design Building Institute of America National Student Competition RFQ document. 

Assessment Grading Rubrics
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SLO 4 – DA1: CM110 Final Exam
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Lloyd Crask

Student Work Assessed
The final exam used a series of 6 questions to comprehensively assess students’ knowledge and abilities to perform a well-rounded cost estimate with consideration of materials, labor and equipment costs.

Final Exam Questions & Keys
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SLO 9 – DA1: CM18 Construction Graphics $300 House Challenge Project
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Wei Wu

Student Work Assessed
Students are tasked to form teams to design an extremely low cost ($300) house to address homeless issues and provide solutions to affordable homeless shelter. The deliverables include a design with criteria and narrations, construction details, material specifications, cost estimates, formal poster, and project reflection. In order to assess individual performance within a team, a time-log was kept, and a peer-evaluation was also conducted. The individual performance was based upon project deliverables and peer evaluation.   

Rubric Used for Assessment

	Criteria
	Excellent (20 pts)
	Meet Expectation (15 pts)
	Below Expectation (10 pts)
	Fail (0 pts)

	Design Concept
	Clearly defines the design problem and identifies design strategy to propose solutions with evaluation of a broad spectrum of factors. Excellent documentation of design development process with artifacts evidence.
	Demonstrates the ability to define design problem and identify design strategy through evaluating relevant factors. Consistent documentation of design process.
	Begins to demonstrate the ability to define design problem and identify design strategy. Some evaluation, and limited documentation of design process.
	Limited or no definition of design problem. No design strategy identified, and design evaluation is superficial. Poor documentation of design process.

	Design Completion
	Thorough design with great details that address the design intention; model contains all required components and view representations with high level of accuracy.
	Complete design with good amount of details; model contains all required components with good level of accuracy.
	Attempts to complete the design with some details; model contains some required components, with average of low level of accuracy.
	Design is incomplete and does not address design intention; model is incomplete, and accuracy of model components is low.

	Material Specification
	Comprehensive discussion on material selection process utilizing criteria that consider both performance and cost factors; clearly states final decision on all building materials with justification.
	Good discussion on selection process on building materials showing consideration on either performance or cost factors; good summary on final material specifications with justification.
	Attempts to discussion material selection process with some understanding of selecting criteria. Lack of summary on final material specifications.
	Materials are not defined with little to none efforts on selecting or evaluating materials according to performance or cost factors.

	Cost Estimate
	Comprehensive calculations of all building materials cost with realistic numbers obtained from vendors and relevant cost database. Clearly summarizes the estimated project cost and whether or not the project budget will be met.
	Detailed calculation of all building materials cost with realistic cost information from reliable resources. Indicates whether or not the project budget will be met.
	Attempts to calculate material costs with generic cost information without reference to reliable sources. Total project cost is missing.
	No efforts made to calculate building material cost. Does not indicate if the project budget will be met.

	Reflection Critical Thinking
	Demonstrates understanding of project contexts, articulates on personal perceptions towards the project, and learning experience and conducts objective self-evaluation of learning outcomes.
	Demonstrates understanding of project contexts; discusses learning experience and project outcomes.
	Demonstrates understanding of project intention but needs some clarification; discussion on learning experience and project outcomes are superficial.
	Do not understand project intention; no recognition on personal perceptions and no discussion on learning experience or project outcomes.



SLO 9 – DA2: CM180B Construction Management Capstone 2 Team Project
Performance Criteria
At least 80% of students earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Brad Hyatt, Lloyd Crask, Yupeng Luo, Wei Wu

Student Work Assessment
Students were required to pick a capstone project and form a project team to perform required tasks and submit specific project deliverables. The team will be assessed with considering individual’ roles and responsibilities. Typical individual student performance data include their attendance in team meetings, assigned individual assignments within the scope of the team project, participation in progress report and final deliverables, participation in presentations and finally individual reflection on team project experience.     

Rubric Used for Assessment
Considering the wide spectrum of deliverables required for the capstone project, each deliverable had its own rubric (e.g. Team Report was graded using the AACU Written Communication Rubric; Team Presentation was graded using the AACU Oral Communication Rubric; Digital Design was graded using instructor developed grading rubric; Cost Estimate and Milestone Schedules were assessed upon 5-point Likert scales, etc.) These gradings were then normalized and computed into a series of 5-point Likert scales as the overall grading rubric and was used for assessment.

	Deliverables
	Likert Scale

	
	5
	4
	3
	2
	1

	Digital Design
	Design deliverable was graded at 80% or above 
	
	Design deliverable was graded at 20% or lower

	Cost Estimate
	Cost estimate deliverable was graded at 80% or above 
	
	Cost estimate was graded at 20% or lower

	Milestone Schedule
	Milestone deliverable was graded at 80% or above
	
	Milestone deliverable was graded at 20% or lower

	Written Report
	Written report deliverable was graded at 80% or above
	
	Written report was graded at 20% or lower

	Presentation
	Oral Presentation deliverable was graded at 80% or above
	
	Oral Presentation was graded at 20% or lower

	Participation
	Meeting minutes deliverable was graded at 80% or above
	
	Meeting minutes was graded at 20% or lower



SLO 10 – DA1 CM20 Lab 07
Performance Criteria
At least 80% of student population Pass the assessment. 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Christi Banks

Student Work Assessed
Students were tasked to perform a QTO for masonry using BlueBeam.

Grading Rubric for Lab 07
Due to the fact that the purpose of this assessment was related to the use of technology for QTO, student work was assessed with a Pass/Fail grading rubric instead of a numeric score. Students have to pass both criteria in order to pass this assessment.

	Criteria
	Pass
	Fail

	QTO Preparation
	Student clearly demonstrated an understanding of masonry QTO process and preparatory steps in defining the right scope of work, and referencing correct drawings and specs 
	Student did not provide evidence of preparatory work in attempt to define the scope of work and mark up the correct drawings and specs

	QTO Using Bluebeam
	Student clearly presented the mark ups created for QTO in Bluebeam and produced the desired QTO of Masonry
	Student failed to present the mark ups in Bluebeam and did not produce the QTO of masonry



SLO 11 – DA1: GME 15L Engineering Surveying Lab Final Project
Performance Criteria
At least 80% of student population Pass the lab activity requirements 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Scott Peterson

Student Work Assessed
Students were required to use a range of surveying equipment to perform a radial survey of an area acquiring data to produce a final 2-D planimetric map created in AutoCAD.

Rubric Used for Assessment
Due to the nature of the assessment, a Pass/Fail grading rubric was used instead of numeric scores. The grading rubric is listed below:

	Criteria
	Pass
	Fail

	Surveying Data Process
	A clear process showing surveying data collection
	Lack of or none evidence on surveying data collection

	Planimetric Map Production
	A digital map generated in AutoCAD with critical drawing elements included
	No digital map generated, or map does not include prescribed elements



SLO 12 – DA1: CM20 Exam 2
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Brad Hyatt

Student Work Assessed
Students were assessed for basic responsibilities of each project participant and their contractual relationships in various project delivery methods. 

Exam 2 Questions & Keys

[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]

SLO 20 – DA1: CM140 Building Mechanical, Electrical, and Plumbing
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Kelly Yost

Student Work Assessed
Exam 1.1, with a focus on HVAC systems.

Assessment Tools & Answer Keys
Exam 1.1 with keys are attached below
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SLO 20 – DA2: CM140 Building Mechanical, Electrical, and Plumbing
Performance Criteria
At least 80% of student population earn 70% (C) or better 

Assessment Implementation
Semester: Fall 2018
Course Instructor: Kelly Yost

Student Work Assessed
Exam 3.1, with a focus on plumbing systems.

Assessment Tools & Answer Keys
Exam 3.1 with keys are attached below

[image: ][image: ]
[image: ]

SLO 20 – DA3: CM140 Building Mechanical, Electrical, and Plumbing
Performance Criteria
At least 80% of student population earn 70% (C) or better 
Assessment Implementation
Semester: Fall 2018
Course Instructor: Kelly Yost

Student Work Assessed
Exam 4.1, with a focus on electrical systems.

Assessment Tools & Answer Keys
Exam 4.1 with keys are attached below.
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2.2. Indirect Assessment of the SLOs rely on the Senior Exit Survey. Graduating seniors were asked to rate their levels of agreement on achieving these SLOs with a 5-point Likert scale. 

Performance Criteria
Average score at least 3.5 out of the 5-point Likert-type scale, where:
· 1 – Strongly Disagree
· 2 – Disagree
· 3 – Neither Agree nor Disagree
· 4 – Agree
· 5 – Strongly Agree

Assessment Measure
SLO#1 Survey Question: “I am able to create written communications appropriate to the construction discipline”
SLO#2 Survey Question: “I am able to create oral communications appropriate to the construction discipline”
SLO#3 Survey Question: “I am able to create construction project safety plan.”
SLO#4 Survey Question: “I am able to create construction project cost estimates.”
SLO#9 Survey Question: “I am able to apply construction management skills as a member of a multi-disciplinary team.”
SLO#10 Survey Question: “I am able to apply electronic-based technology to manage the construction process.”
SLO#11 Survey Question: “I am able to apply basic surveying techniques for construction layout and control.”
SLO#12 Survey Question: “I am able to understand different methods of project delivery and the roles and responsibilities of all constituencies involved in the design and construction process.”
SLO#20 Survey Question: “I am able to Understand the Basic Principles of Mechanical, Electrical and Piping Systems”
3. What did you learn from your analysis of the data? Please include sample size (how many students were evaluated) and indicate how many students (number or percentage instead of a median or mean) were designated as proficient. 

The following table summarizes the direct assessment results, including the % of students that meet the performance criteria, and the total number of students assessed.

	SLOs
	No. of Students Assessed
	% of student earn 70% (C) or better
	Performance Criteria Met?
80% of student earn 70% (C) or better

	1
	15
	DA1: 100%
	Yes

	
	9
	DA2: 66.7%
	No

	2
	17
	DA1: 100%
	Yes

	
	9
	DA2: 77.8%
	No

	3
	4
	DA1: 100%
	Yes

	
	7
	DA2: 100%
	Yes

	4
	27
	DA1: 100%
	Yes

	9
	17
	DA1: 100%
	Yes

	
	9
	DA2: 100%
	Yes

	10
	23
	DA1: 82.6%
	Yes

	11
	10
	DA1: 70%
	No

	12
	23
	DA1: 78.3%
	No

	20
	21
	DA1: 52%
	No

	
	21
	DA2: 86%
	Yes

	
	21
	DA3: 90%
	Yes



The following table summarizes the indirect assessment results, based on the senior exit survey responses.

	SLOs
	Semester
	No. of Responses
	Average Score Out of 5
	Performance Criteria Met?
>= 3.5 of 5

	1
	F2018
	3
	4.5
	Yes

	
	S2019
	13
	4.4
	Yes

	2
	F2018
	3
	4.5
	Yes

	
	S2019
	13
	4.5
	Yes

	3
	F2018
	3
	4.5
	Yes

	
	S2019
	13
	4.1
	Yes

	4
	F2018
	3
	4.5
	Yes

	
	S2019
	13
	4.0
	Yes

	9
	F2018
	3
	4.5
	Yes

	
	S2019
	13
	4.2
	Yes

	10
	F2018
	3
	4.5
	Yes

	
	S2019
	13
	4.4
	Yes

	11
	F2018
	3
	3.5
	Yes

	
	S2019
	13
	3.8
	Yes

	12
	F2018
	3
	4.0
	Yes

	
	S2019
	13
	4.1
	Yes

	20
	F2018
	3
	4.0
	Yes

	
	S2019
	13
	3.9
	Yes


4. What changes, if any, do you recommend based on the assessment data?

SLO 1: Assessment Reflection & Action Plan
Written communication has been identified as a critical skill set by our IAB, and the CM Department was urged to enhance SLO 01. As the assessment data indicated, although the SLO 01 had been consistently achieved prior to Fall 2018, it was only because the assessment requirement was relatively low. In Fall 2018, the Department decided to revamp the capstone experience and adopted a supervised instruction model to assign students with different faculty members as the subject matter experts, and significantly elevated the standards of the individual writing paper. The changes were pretty drastic: as some students were struggling in this new individual paper assessment, a group of student leaders also stood out and actually produced scholarly publications out of this capstone project. We are expecting in a few more rounds, as our students are getting used to this higher standard, our assessment results on SLO 01 will eventually improve.

SLO 2: Assessment Reflection & Action Plan
Oral communication has been identified as one of the most critical skills by our IAB and recruiters, and the CM Department was urged to enhance SLO 02. To achieve this goal, we started to incorporate oral presentation requirements into lower division courses and instill public speaking capacities among students early on. In the meantime, realizing our capstone projects were largely relying on team/group based assessment, which were not eligible for ACCE SLOs assessment purposes, we revamped our capstone courses in Fall 2018 and started to demand individual presentation deliverables. These curriculum changes were quite chaotic at the beginning but from the long-term perspective, it will benefit our students and cultivate their communication skills. 

SLO 3: Assessment Reflection & Action Plan
Due to the fact that our current curriculum doesn’t have a class dedicated to construction safety, we’ve been lagging behind in SLO 3 assessment. For the last several years, OHSA 30-Hour certification has been the only measure we’ve used to provide students with general education on construction safety. The main incentive behind this came from our employers and industry partners who explicitly recommended OSHA certification as they would like to make sure that students had some basic knowledge of construction safety.

Our current commitment and action plan is to assess SLO 3 using the site-specific safety plan (SSSP) at least twice in the curriculum:
1. CM134 and other sector electives: although CM134 is an elective, it is mandatory that all CM students have to take 1 sector elective. We decide to use the sample assessment measure in all sector electives to make sure that all students will be assessed;
2. CM180B: the capstone project should be the ideal place where SLO 3 should be assessed. Our current challenge is mostly the capstone projects are completed by a team, while the assessment requires individual performance data. A possible work around will be pairing the main capstone project with a smaller individual project.

SLO 4: Assessment Reflection & Action Plan
Both direct and indirect assessment data suggested consistent achievement of SLO 4. The instructor who assessed SLO 4 shared that students needed to build confidence in building systems, work breakdown structures and construction production process. He also suggested that some of the students lacked fundamental math skills when coming into CM110 Estimating and Building. The scaffolding skills of cost estimating, including print reading and contract documents were also discussed. Some actions were planned to include creating a “student success” lower-division elective course focusing on engineering/construction math problems, and encourage early exposure to industry practice via internship.

SLO 9: Assessment Reflection & Action Plan
Given the fact that both our direct and indirect assessment data suggest consistent achievement of SLO 9, assessing individual student’s performance in a team-setting remains challenging. Part of the reason is that Fresno State doesn’t have an architectural program, neither do we have truly multidisciplinary team settings in the capstone projects. Our current assessment has been focusing on how students can independently complete allocated roles and responsibilities on a capstone project team, yet we could not really simulate the real-world scenarios in which they will be actually interacting with clients, architects/engineers, subcontractors and other stakeholders. In CM18, we’ve actually got a better situation because many engineering students also enroll in CM18 to fulfill engineering graphics requirements. From that perspective, CM18 seems to be a better option to assess SLO 9 even it’s a lower division course. The assessment results of CM18 thus tend to be more reliable. 

In the future, the Department plans to explore other options for SLO 9 assessment. At the most recent ACCE annual conference, Dr. Mike Jackson from Clemson University recommended a very innovative solution: using internship programs to assessment SLO 9 by soliciting written evaluation from student interns’ supervisor. We find this approach quite feasible to us since internship is a mandatory requirement for our students.

SLO 10: Assessment Reflection & Action Plan
Both direct and indirect assessment data suggested improvement on SLO 10 in recent years. The Department has made substantial efforts in integration technology in the curriculum, including: 
· Enhancing partnership with industry technology leaders;
· creating technical electives in BIM;
· adding new “student success” course focusing on CM software application such as PlanGrid, BlueBeam, ProCore;
· establishing a digital building and integration lab for student project and undergraduate research;
· integrating virtual reality and mixed reality technology in outdoor lab projects.

The Department has also explored future options to consistently address the digital transformation in the construction industry across the curriculum, and better cultivate students’ technological competency.

SLO 11: Assessment Reflection & Action Plan
Since last accreditation cycle, we have been in conversation with Geomatics faculty in terms of adding a lab dedicated to Construction Management students to address construction layout and control topics. Currently the GME 15L Planimetric Map lab activity is the best that the Geomatics Department could offer. The CM Department is reluctantly exploring possible opportunities to integrate construction layout and control in upper-division CM outdoor lab projects. However, there was a lack of dedicated faculty and equipment. The Geomatics Department recently went through their ABET reaccreditation, and they agreed to sit down with the CM Department to discuss possible course redesign since they perceived construction layout and control could benefit their own students as well. 

SLO 12: Assessment Reflection & Action Plan
Our direct assessment data suggested the performance gaps for SLO 12. Although the indirect assessment data seemed to indicate a better performance. Students seemed to lack a thorough understanding of alternative delivery methods other than traditional design-bid-build. They may understand the contractual relationship among stakeholders but seemed to be unfamiliar with roles and responsibilities in project settings. The Department has been also integrating the Design Build Institute of America (DBIA) Core Curriculum to introduce alternative PDMs such as Design Build into the curriculum. However, at this moment, it remains as an upper-division elective course. Another place that the Department found possible to address PDM was the mandatory internship program, which was firstly implemented in Fall 2018, and is currently under review for further discussion.   

SLO 20: Assessment Reflection & Action Plan
The assessment data suggested recent improvement in achieving SLO 20 in both direct and indirect assessment, with the exception of HVAC part of learning, which failed to achieve the SLO for 3 semesters in a row. Discussions with the instructor and students who took the class suggested the following issues:
· CM140 as a 3-credit hour course was not appropriate to cover all M, E, and P contents. Instructor was rushing a little to make sure there was enough time to go through all lectures;
· Students did not get use to the type of knowledge of MEP systems, and the HVAC part was usually assessed at the very beginning of the semester, when they had barely get used to the terminology and understand the concepts;
· Both the instructor and students agreed that it might be better to dedicate CM140 to only one subject area, and create other courses to host the other 2 subject areas;
· The resulting action plan was the Department went ahead and proposed a series of 3 M, E, and P courses (with new course number CM160, CM162, and CM164) as part of the major curriculum revision taking place between 2018 and 2019. The new CM160 Plumbing Systems was firstly offered in Fall 2018. CM140 would be offered until students who were on the old catalog graduate from the degree program.
5. If you recommended any changes in your response to Question 4 in last year’s assessment report, what progress have you made in implementing these changes? If you did not recommend making any changes in last year’s report please write N/A as your answer to this question.

Progress of action plans have been integrated in narration in Section 4 above. 

6. What assessment activities will you be conducting during the next academic year?

The CM department is going through its 6-year American Council for Construction Education (ACCE) reaccreditation review. In preparing the self-evaluation study, the department identified a few weakness and concerns of current curriculum and student learning outcome assessment plan. The following assessment activities are planned for the next academic year:
· Conduct a comprehensive review of ACCE SLOs mapping with Course Learning Outcomes (CLOs) assigned to courses and instructors;
· Develop new assessment measures for SLO 3 Create a construction project safety plan; SLO 9 Apply construction management skills as a member of a multi-disciplinary team; and SLO 11 Apply basic surveying techniques for construction layout and control;
· Change current Assessment Implementation Plan from Course Kaizen to SLOs Kaizen;
· Assess the following SLOs
· SLO 6 Analyze professional decisions based on ethical principles
· SLO 7 Analyze construction documents for planning and management of construction processes
· SLO 8 Analyze methods, materials, and equipment used to construct projects
· SLO 13 Understand construction risk management
· SLO 14 Understand construction accounting and cost control
· SLO 15 Understand construction quality assurance and control
· SLO 16 Understand construction project control processes
· SLO 17 Understand the legal implications of contract, common, and regulatory law to manage a construction project
· SLO 18 Understand the basic principles of sustainable construction
· SLO 19 Understand the basic principles of structural behavior
7. What progress have you made on items from your last program review action plan?

Our last program review was also aligned with the ACCE accreditation review, and the visiting team identified 4 weakness:
· Lack of consistent assessment data and evaluation
· Curriculum – Missing topical content
· Relations with public – Website missing info
· Course Syllabi – Not consistent
As well as 2 concerns:
· Academic Progress – course sequencing
· Faculty Evaluation – evaluation of PT faculty
The CM Department has taken the following actions to resolve the identified weakness and alleviate the concerns:

	Weaknesses
	No.
	Description
	Status

	
	1
	Lack of consistent assessment data and evaluation
	Alleviated – Consistent use of SOAP

	
	2
	Curriculum – Missing topical content
	Alleviated – Now included

	
	3
	Relations with public – Website missing info
	Alleviated – Completed

	
	4
	Course Syllabi – Not consistent
	Alleviated – Template now used

	Concerns
	1
	Academic Progress – course sequencing
	Alleviated – Transition complete

	
	2
	Faculty Evaluation – evaluation of PT faculty
	Alleviated – Following policy
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project project.

specificiy.

0.25 Points 0.5 Points 0.75 Points
The plan The plan makes
‘makes litle substantial fforts in
effortinwiting | | providing clear and
and formatting, | | reasonable written
and overall information on both
use of technical and non-
technical technical terms.

terms s
primitive.

Advanced

1 Points

The plan presents a
clear and logical
structure with well
defined sections and
headings for
navigation

1 Points

The plan addresses a
‘comprehensive lst of
safety issues and
‘management
procedures, relevant
standards, and
training requirements.

1 Points

The plan makes clear
efforts to address site
specific safety issues,
job tasks and
personnel

1 Points
The plan is written
with clarity. Both

are presented well

Proficient

1.25 Points.
‘The plan s logically organized with a clear
overal structure. Sections, headings and
highlights are meaningful and helpful for

navigation

1.25 Points.
The plan addresses allingredients of
safety management including personnel,

job tasks, equipment, materials and site
‘conditons. It also provides clear reference
of standards, and recommended best
practices and specific training
requirements.

1.25 Points.

‘The plan is based on the project context,
and proposed management measures are

highly applicable to the projects unique
requirements and conditions.

1.25 Points.
The plan is well written with concise and
professional witing style. All information is
self-explanatory, unambiguous and
accurate
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Level of Performances (max -

0-5pts 6-10pts 1-15pts 21-25pts
Grading Criteria Poor Below Expectation Competent Proficient
Organization [The plan has no clear The plan has a clear structure The plan is logically organized

structure but random
sections and topics

vith sections and topics defined
There are some logic problems
between paragraphs

vith a clear overall structure,
and uses well-defined,
easy-to-follow sections

Comprehensiveness

The plan covers very
little to a small portion
of possible safety
issues and items.
specified in the
requirements.

The plan covers about 40% - 60%
of required safety items and
issues, with some good
information and details on how to
address these items

The plan addresses all
ingredients of safety
management including
personnel,job tasks,
equipment, materials and site
conditions

Relevancy

The plan is generic
and abstract, and does
not cater to the project
specificity

The plan has made attempts to
address specifcity of the project,
but the detailed measures are still
general and lack of consideration
of project contexts, characteristics
and stakeholders

The plan is based on the
project context, and proposed
management measures are
highly applicable to the
project's unique requirements
and conditions

Language

[The plan is ambiguous
with poor technical
writing style.
Information is not clear
or inaccurate

The plan uses appropriate
technical language with
acceptable writing style.
Information is limited but accuracy

is average

The plan is wel written with
concise and professional
writing style. Allinformation is
self-explanatory, unambiguous.
and accurate
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Problem 1 (20 pts.) Using a waste factor of 12 percent determine the amount of concrete needed
to pour the slab shown in the Figure below . The slab is 4 inches thick.

>

15

Area of slab (sf) = 25" x 30"+ 15' x 20’ = 1,050 sf

Quantity of concrete (cy) = 1,050 sf x 4" / 12 in per ft =350 cf/ 27 cf per cy

=13.0cy

Add 12% waste.

Quantity of concrete (cy) = 13.0 cy x 1.12 = 14.6 cy — Use 14.75 cy
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Problem 2 (15 pts.) The slab in Problem 1 is reinforced with welded wire fabric (WWF). Determine
the number of rolls of WWF needed for the slab. There are 750 square feet of WWF per roll. Add 11
percent for lap and waste.

, the area of the slab is 1,050 sf.
Rolls of mesh required = 1,050 sf/ 750 sf per roll = 1.4 rolls
Add for waste and lap.

Rolls of mesh required = 1.4 rolls x 1.11 = 1.6 rolls — Order 2 rolls

Problem 3 (15 pts.) Determine the amount of rebar needed for the slab in Problem 1. The slab is
reinforced with #4 rebar at 18 inches on center both ways. Assume 2 inches of cover and add 10
percent for lap and waste.

Start with the 25’ by 30 area. The long bars are 29'8" (30’ — 2 x 2) long.
Determine the number of long bars:

Long bar spaces = 25"/ 1.5"= 17 spaces.
Add 1 to get the number of long bars — Use 18 bars
Total length of long bars (If) = 18 bars x 29'8" per bar = 534 1f

The short bars are 24'8" (25' — 2 x 2) long. Determine the number of short
bars:

Short bar spaces =30’/ 1.5' = 20 spaces.
Add 1 to get the number of short bars — Use 21 bars
Total length of short bars (1f) = 21 bars x 24'8" per bar =518 If

Calculate the rebar for the 15’ by 20" area. The long bars are 198" (20’ — 2 x
2) long. Determine the number of long bars:

Long bar spaces = 15’/ 1.5' = 10 spaces.
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Add 1 to get the number of long bars — Use 11 bars
Total length of long bars (1f) = 11 bars x 19'8" per bar =216 If

The short bars are 14'8" (15’ — 2 x 2) long. Determine the number of short
bars:

Short bar spaces =20’/ 1.5' = 14 spaces.

Add 1 to get the number of short bars — Use 15 bars

Total length of short bars (If) = 15 bars x 14'8" per bar = 220 If

Total length of rebar (If) = 534 1f + 518 1f + 216 1f + 220 1f = 1,488 If

Total weight of rebar (pounds) = 1,488 If x 0.668 pounds per If = 994 pounds
Add for waste and lap.

Total weight of bars (pounds) = 994 pounds x 1.10 = 1,093 pounds

Problem 4 (15 pts.) Determine the cost to finish the slab in Problem 1 using a productivity of 0.013
labor hours per square foot and an average labor rate of $31.17 per labor hour.

the area of the slab is 1,050 sf.
Labor hour = 0.013 lhr per sf x 1,050 sf=13.65 lhr

Labor cost = 13.65 lhr x $31.17/lhr = $425.47
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Problem 5 (15 pts.) A vapor barrier is to be placed below the slab in Problem 1. Determine the number
of 10-foot by 50-foot rolls of vapor barrier needed. The vapor barrier needs to be lapped one foot.

Run the rolls the 30’ direction. The 25’ by 30’ area will require three 10’ by
30' pieces and the 15' by 20 area will require two 10’ by 20’ pieces. The
length of the plastic is calculated as follows:

Length =3 x 30"+ 2 x 20’ = 130’

Problem 6 (20 pts) For a project, your company needs to haul away 1,450 bcy of soil. If the soil has a

swell of 25 percent, how many Icy of soil will need to be hauled? How many truckloads are required to
haul the soil offsite if each truck can haul 9 Icy?

Cubic yards of haul (Icy) = 1,450 bey x (1 +0.25)=1,812 Icy

Loads = 1,812 Icy / 9 Icy per load =202 loads
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QUESTION 1: MULTIPLE CHOICE [3~ " Joutof3 points

Which project defivery method would be most appropriate for the following scenario?

Walmart has recently received approval to build a new store in Fresno. The store will be nearly identical to
., the plans approved to the last ten (10) stores biit in California

Given Answer: @ Design-Bid-Build
Correct Answer: @ Design-Bid-Build

QUESTION 2: CALCULATED FORMULA [0 Joutof3 points

the given set of plans, what s the total quantity of concrete required (CY) for the "G" footings
ofthe building assuming 3.69% of waste?

Given Answer: @ 0.41476
Correct Answer @ 0.46 £5%

QUESTION 3: CALCULATED FORMULA [3~ " Joutof3 points

the given set of plans, what s the total quantity of concrete required (CY) for the "C" footings
ofthe building assuming 3.79% of waste?

12 chennswer 20176
Correct Answier: @201 £5%

QUESTION 4: CALCULATED FORMULA [3~ " Joutof3 points

Based upon the given set of plans, what s the total quanity of concrete required (CY) for the "F" footings of
the building assuming 3.98% of waste?

A\ Note: We will use optional footing "F" instead of footing "E" for this project.
Given Answer: @ 1.1

Correct Answer: @ 11.135%
QUESTION 5: MULTIPLE CHOICE [3_Joutof 3 points (Extra Credit)

Which of the following is NOT an element of the construction Project Delivery system as discussion in
class?

|52 Given Answer: & Comporate Structure
Correct Answer: @ Corporate Structure

QUESTION 6: CALCULATED NUMERIC [0 Joutof3 points

Based upon the given set of plans, whatis the total amount of mortar (CY) required for the CMU blocks  *
for the building? (Number only)

Hints:

« Neglect the bond beam
+ Assume 16xBx8, 2-core blocks with a standard /8" oint thickness
Bd 2 aseume full bedding with 15% waste

Given Answer: 0163
Correct Answer @031
Answer range +/- 0.02 (0.29 - 0.33)

QUESTION 7: CALCULATED FORMULA [3~ " Joutof3 points

Based upon the given set of plans, whatis the total quantity CMU bond beam blocks for the bu
‘assuming 3 67% of waste?

7\ Hints: Assume 16x8x8, 2-core blocks with a standard /8" joint thickness

Given Answer: @ 67
Correct Answer @ 67.39 £5%

QUESTION 8: CALCULATED NUMERIC [3~ " Joutof3 points

Based upon the given set of plans, what s the total amount of mortar (CY) required for the CMU bond
‘beam blocks for the building? (Number only)

Hints:

= Assume 16x8x8, 2-core blocks with a standard /8" joint thickness
J « Assume full bedding with 15% waste

Given Answer:  ©0.05
Correct Answer: @ 0.05
Answer range +/- 0.02 (0.03 - 0.07)

QUESTION 9: MULTIPLE CHOICE [3~ " Joutof3 points

The project ___ should include projections of al the costs associated with the entire project.
7} Given Answer @ budget
Correct Answer @ budget

QUESTION 10: MULTIPLE CHOICE [3~ " Joutof3 points

‘Some of the activites of the stage are programming, planning, and pre-design
7} Given Answer: @ project conception
Correct Answer @ project conception

QUESTION 11: FILL IN THE BLANK [3~ " Joutof3 points
All estimating requires ___ to account for the unquantifable effects of unknowns.
Given Answer @ contingencies.
(7} [Evaluation Method Correct Answer: Case Sensitivity
\Exact Match @ contingencies
[Exact Match @ contingency
QUESTION 12: MULTIPLE CHOICE [3~ " Joutof3 points

What s a reason that an owner might choose Design-Build?
7} Given Answer: @ Single point of responsibility
Correct Answer @ Single point of responsibilty

QUESTION 13: MULTIPLE ANSWER [3~ " Joutof3 points

Which of the following are factors tha affect the quality of the project?
Given Answers: @ ime
@ cost
=] oo
Correct Answers: @ ime
@ cost
@ scope

QUESTION 14: MULTIPLE CHOICE [3~ " Joutof3 points

Which procurement type uses a 2 step approach as a best practice?
(73} Given Answer @ Best Value
Correct Answer @ Best Value

QUESTION 15: MULTIPLE CHOICE [a~Joutof 4 points

Which project defivery method would be most appropriate for the following scenario?

Chevron plans on building several new oil efineries within the next three years. All designs have to be fully
=, completed and approved by the federal govemment before construction can begin.

Given Answer: @ Design-Bid-Build
Correct Answer: @ Design-Bid-Build

QUESTION 16: MULTIPLE CHOICE [a~Joutof 4 points

Which project defivery method would be most appropriate for the following scenario?

Alarge car wash company plans on building a dozen new car wash facilties in Fresno over the next three
years. The design is completed, but will need to modified for each specific ite. The company wants the
projects builtfor the lowest possible cost based upon the completed designs.

Given Answer: @ Design-Bid-Build
Correct Answer: @ Design-Bid-Build

QUESTION 17: MULTIPLE CHOICE [a~Joutof 4 points

Dignity Health is planning to build a new hospital in Northern California. This state-of-the-art hospital wil
take approximately 5 years to plan, design, and construction. Dignity Health would ike to use a delivery

-, method that identifies the project team at the very beginning and shares the risk across all key team
members.

Given Answer: @ Integrated Project Delivery

Correct Answer: @ |ntegrated Project Delivery

QUESTION 18: MULTIPLE CHOICE [a~Joutof 4 points

Which project defivery method would be most appropriate for the following scenario?

Minarets High School has recently passed a bond measure to build a new science bulding. They would like
to have the design done by their architect of record, but they would like to bring in the contractor to review
7} the design before the procurement process begins.

Given Answer: @ (M at Risk
Correct Answer: @ ¢ at Risk

QUESTION 19: MULTIPLE CHOICE [3~ " Joutof3 points

Which Project Delivery Method best matches the organizational structure and phase time show in the
image below?

M

Given Answer: @ Integrated Project Delivery
Correct Answer: @ |ntegrated Project Delivery

QUESTION 20: CALCULATED FORMULA [3~ " Joutof3 points

Based upon the given set of plans, what s the total quanity of soil required to excavated (CY) in order  ~
to build the strip footing along the perimeter of the ‘assuming a waste factor of 3 22%?

Hints:

= Assume that the site is currently at the top o the siab elevation.
g+ Assume thatthe top of the st footing is 12" below the top of the siab.
- Assume that you will excavation 18" outside of the perimeter of the footing

Given Answer: 5.9
Correct Answer ©5.99+5%

QUESTION 21: CALCULATED FORMULA [3~ " Joutof3 points

Based upon the given set of plans, whatis the total quantity of sol required to excavated (CY) in order  *
to build for the "F" footings of the building assuming a waste factor of 4.18%?

Hints:

= Assume that the site is currently at the top o the siab elevation.
g+ Assume thatthe top of the st footing is 12" below the top of the siab.
- Assume that you will excavation 18" outside of the perimeter of the footing

Given Answer: 31
Correct Answer: @ 3063 £5%

QUESTION 22: CALCULATED FORMULA [3~ " Joutof3 points

Based upon the given set of plans, what s the total amount required to complete the finish grading for the
area of the of slab on grade (SY) of the building assuming a waste factor of 3 95%?

72 Hints: Youwill only need to calculate the area of the slab.

Given Answer: @ 68.12
Correct Answer: @ 68.30 £5%

QUESTION 23: MULTIPLE CHOICE [3~ " Joutof3 points

What are the common units for takeofffor grubbing and removal of stumps?
(g} Given Answer @ gach
Correct Answer @ Each

QUESTION 24: MULTIPLE CHOICE [3~ " Joutof3 points

What are the common units for takeofffor utlties and drainage pipe?
72} Given Answer

D linear feet
Correct ANSwer: @ finear foet

QUESTION 25: MULTIPLE CHOICE [3~ " Joutof3 points

7} Given Answer @ cmy
Correct Answer @ cyy

QUESTION 26: CALCULATED FORMULA [3~ " Joutof3 points

How many CMU blocks are required for a bond beam of a 80 foot long wall assuming a waste factor of
39%7

12 Given Answer. 62
Correct Answer: 6221

QUESTION 27: MULTIPLE CHOICE [3_Joutof 3 points (Extra Credit)

In which Project Delivery Method is the Contractor not typically involved during the design phase?

‘v Given Answer: @ Design-Bid-Build
Correct Answer: @ Design-Bid-Build

QUESTION 28: MULTIPLE CHOICE [3~ " Joutof3 points

joints are accomplished by the use of a hand-held tool and are typically used for walkways.
(g} Given Answer: @ Togled

Cormect Answer: @ Tooled

QUESTION 29: CALCULATED NUMERIC [3~ " Joutof3 points

High Early Strength Portiand cement will achieve the same strength in__ hours that other normall
achieve in 7 days. (Number only)

Given Answer: @72

Correct Answer @72

Answer range +/- 0 (72.0 - 72.0)

QUESTION 30: MULTIPLE CHOICE [3~ " Joutof3 points

Financial institutions are which amange project financing.
7,) Given Answer: @ advivers
Correct Answer @ advivers

QUESTION 31: MULTIPLE CHOICE [3~ " Joutof3 points

Real estate agents are. ‘who assist with property acquisition
7,) Given Answer: @ advivers
Correct Answer @ advivers

QUESTION 32: MULTIPLE ANSWER [3~ " Joutof3 points

Which are the two primary classifications of owners?
Given Answers: @ private

@ public
Correct Answers: @ private
@ public
QUESTION 33: MULTIPLE CHOICE [3~ " Joutof3 points
‘Geotechnical engineers are ‘who make recommendations for the design of build

7} Given Answer: @ design team consutants.
Correct Answer @ design team consultants

QUESTION 34: MULTIPLE CHOICE [3~ " Joutof3 points

Which Project Delivery Method best matches the organizational structure and phase time show in the
image below?

Given Answer: @ Design-Bid-Build
Correct Answer: @ Design-Bid-Build
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For questions 1-3, select the letter of the alternative you think is the most coryfet and then
wite the letter in the box directly below the question number on the answer shect.

1) Factors for heat gain in buildings include transmission, infilzation, venilation,

and_C. .
Solar Radiation
Moisture Transfer

. Internal Ileat
a&h
b&c
a&e

mepe o

5 2) (True/False) Heat gain in a building is equal to the cooling load required for the building.
2./ True
b, False

- ) A_YD s an aiflow control device used in ductswork to vary the volume of it
b passing through an air outlet, air inlet, or duct.
a. irctube
b. thermostat
c. fan
d. damper

l? 4) A 12'-by-8’ concrete floor is 6” thick. If the floor is warmed by the sun to 80" during the
day and cools to 60 overnight, how nuch heat s stored and released by the floor on a

@&=MmrC T
=9 (ax g x %D 156 x (qa»@%
S (4D 50Y (29 2,565 B
)[/ 5) In the previous question, the heat was released from the concrete slab during a night

setback period from 9p.m. to 7a.m. What was the average capacity of the slab over this
period to assist in heating the building?

a\,sm//oz 2156 py-n

daily basis?

6;

The definition of energy is

A tuandy sned pe e T

Tofs
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) “Tho definition of power is
5 rike p Wtk oneray s VLm-m'ﬁm/(

8 What is the definition of building commissioning?

5 %@L’»‘”/ él vire Kot Spdany )
e v Emdeds

O 9) Listaminimum of seven (7) steps in the process of commissioning a buikding.

10,
1.

install, lasts 15 years, save $5,000 per year in utilitics (current rates), and requires on
average $600 per year for maintenance and repairs?

Fﬂ))"ﬁ&’, FEpden Lo/ vy S
4aeo0 oy wmeer . Q54
Lb_/ﬁw_wa) Atq,}!} /

10) What s the payback period for an alternative encriy-saving device tht costs $42,000 to

20f5
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5 11) What is the definition of psychrometry?

obedy ok @“nwfé oK A~ wprler peipiwre

For Questions 12 & 13, refer to the Psychrometry chart located in the back of test booklet.

12) Air at 757 F DB and 65% RH is heated to 90°F. What is the RII of the air at this higher

‘O temperature? L/) 2)

13) Air at 95°F and 65% RI1 is cooled to 65°F. What is the relative humidity?

%
§M4M‘ kot

5 14) What is the definition of “U” factor and how is it related to material resistance?
4 Yo
the Sodaey  of o rise whly
Lo [LA o |,\.(— prt— 1A i

L
e %& = n\\mm‘y @Nﬁeﬂk@m

Jof5
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Miscellaneous equations and tables to be used if needed

Q= 1L1xCEMXTD
Q=MxCxTD
Q=UxAxTD

Energy = Power x Time

TABLE 1.2 Heat Capacities of Common

Materials
Material Density Ib/f®  Heat Capacity Btu/°F Ib
Water 62.4 1.0
Wood 45 0.57
Foam insulation 15 0.38
Air 0.075 0.24
Concrete 144 0.156
Steel 489 0.12

TABLE 2.10 Below-grade Heat Losses For
Basement Walls and Floors

Basement Below-Grade
Ground Water Floor Loss,? Wall Loss,”
Temperature Btuh/ft? Btuh/ft?
40 3.0 6.0
50 2.0 4.0
60 1.0 2.0

*Based on basement temperature of 70°F and U of 0.10.
PAssumed twice basement floor loss.
Source: Reprinted by permission from ASHRAE (wvw.ashrac.org).

4of5
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Psychrometric chart at sea level (760 mm Hg) ZE i FEer
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\ EXAM 3.1 K £ \
What does NFPA stand for?

/V/}H\)WWR‘- e FT{P/‘&’L/?(M’M/ AL eip phor

What is the tifle of NFPA 1017

Vs ;Hﬂ/y socke
How many feet below ground level at the Savemart center is the main chiller room located?
To fai below Qradr
‘What is the supply voltage value from PG&E being supplied to the Savemart center?

12 000 ac - J2yN

5. How many main electric rooms at the Savemart center.

&)—’}wrf B {))ue&(lr?c Foom

Listhe main typesofthemal et detectors and hels pusposs, (. 4ot Lewd
Pl Japerty Mﬁgjﬂ"i Do plegis T mhgﬁw
=g U <0 e pmisas pbves Gerl

‘What are four classifications of fires, according to the NFPA?
LovaraOn LB wWona iy blet
W Upss A

lprnnbh L“?“TJ A

FpsS
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L\'{h\} 74111 "o

6/ 10. What is. Ahg pmpasc ofhez ,}:d,\;;mi:s el A Y V\é(
Wb v
ont  nVar Yo SAnevher

‘ (/ 11, List, at a minimum, four different building ocoupancy types and their descriptions.

e~ beo¥  Per LV

See

>

\5 12, What type of fire protection deviees are used for the protection nfabml(m% Ai( ”j

oKt S)Cnd A
f D}c &i‘m« o~ bu\ding
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13. Using the equation Q =K x Vp

What is the flow rate of a sprinkler with a standard %-in. orifice (K = 4.5) with 18psi residual pressure?

3. &=48vI% =» 17.09
20 e =91V — 26

14. Use the information from Table 8.6, below. If an office building is installed with 12 water closets, 5

2
( ¢ \) urinals, and 6 lavatories, what is the total wsfu installed?

Dnanage Water
Load Minimum* Load Values, wsfu® Minlmum at Fixture!
Value, Pipe o
Futue o Damle  Cod Mo Tow  pig  PlpoDlameter = / 75 D)
Public or Generl I 2 X ) D =
et | Wate closel, flushometer 6 4 10 - 2025 § i
Water closat, gravity tank 4 » 5 - 5 810 Y 2 Q
Water closet, pressure tank! 2 ¥ 2 - 2 2530 1 < c)’ Rt I
| i v s 23 s = & 1520 N ke B 254
Uiinal, tank 2 2 3 - 3 810 ! " o ) 2
oo Laatey 1 2 15 15 2~ &0 z: -~ (0 W 2 = s
Batntud 2 2 3 3 4 810 1
Shewer 2 2 3 3 4 810 3, -
Sevice sink 3 3 225 225 3 &0 % ’ 5 7
Kitchen sink 3 2 3 3 4 810 % A
Electic water conler os 2 025 — 025 810 %
Piivate
Water closat, fushometer 6 4 6 - 6 2025 1
Wiater closet, gray tank 4 3 3 - 3 810 Y
Water closet, pressure tan! 2 3 2 - 2 2530 Y
Laatoy 1 2 015 075 1 &10 3
Batntud 2 2 15 15 2 510 %
Shoner 3 2 15 15 2 810 1
Bathioom roup, flushomters & 4 5 6 8 2025 1
Bathroom group, tark® 6 4 4 4 6 1520 1
Kitchen sink 2 2 15 15 2 810 3
Combination fintues 3 4 225 225 3 1015 1
Dishwasher 2 2 - 1 1 1015 A
Laundy, clolhesvasher (810) 3 2 15 15 2 1015 1
Wain. T 2 Load values, wsfu
ttwihtep 20 2 botwith pips LSl Viais dwls
siegan  2nin 4 I size given
3in. 5 3 %in. 1 2
4in. 6 4 B, 2 4 |
Wn 3 s l
1. 6 10 E

Fce Fstres withcorlinueus waterflow, the lad fs 3dded without  cemand factr.
Bety = Gramage fotura unit; wstu = watersupgly fure .

CWinimum drainsge-pipa dlameter, In Inches,fo fture branches. Ftre cutie taieces may b smallc i iametir, a5 per manufactser’s specificatins.
“Ninimu pressura 304 i siza ol ba vrlied win fture manutacture.

“ithis besn cemmon prsctica to rstal 4. el ipo fo allwaleeclsats o mirlmizs ho chance of sckage.

oty s watu ar estimated e the prazzuratack bge.

A bathrocm group is dsfined s consisting o ret maxe than (1) WE, (1) Y, (1) BT, s 1) SH,or it mcre han (1) WE, 1211, 30 (1) BT ar (1) separsta ..

\ P 15. If a swimming pool contains 200,000 gallons of water, and the circulating pump is designed to change
B

the water in 8 hours, what should be the capacity of the pump, and what would be the water demand Q
b

3,1 ‘29@,0“‘/ ~ 25000/o = H/b GPM
' g /"‘/u} = Yb % QZ - B\% OF

) ’ 973532 &M
2~ X U‘D,ﬂ-‘? = 50 ooc (('O o= P s os 7 P
7, /b - épsl; 23 = 16,67 G

load for makeup?
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[ ) 1. Whatis the current flow in a 12-V DC circuit containing a tolal resistance of 16 ohms?
- Bg _ JENI N . -
* =7 => o // o meva

l) 2. An electrical circuit consists of one 15-ohm and one 10-ohm resistance in parallel. What s the
) - e 10

total resistance of this cirouit? v 2 Y
o > = e PO AUV, R o

- = L STt 2 5 FpTa — b &

Br=8B 7 F = 4

i ) 3. Using the Resistances in model below, caleulate Ry

Re=20 ohums R = dohms Rs=7.5 ohms

4. Explain the purpose of short circuit protection and how does it perform its operation?
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p 5. There are two major groups of telecommunication systers, Communication Systems and Building

Operational Systems. 1dentify the system to which each of the following belong
A Public Address S
o O =
[

D. Fire Alarm B~§ >
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rvor  C

G. Music

L Time &

2 i, VS !

How is data transmitted through fiber optics?
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N

5 7. Identify 3 primary advantages of fiber optics technology.
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S 8. Define Wide Area Network.
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9. Refer to the attached drawings for the following questions.

g3

a. What is the purpose or function of the cross hatches identified on a conduit run?

mdicple S /2 AWE T~ condnr y—

. What is the function of an occupancy sensor? VLJ

S_erbes et v\fﬂw’

. What is the difference in the light fixture mounting between Type K and Type L fixtures?
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. What is the purpose of the emergency battery driver that is part of fixture type FE?
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. How many different types of light fixtures are shown in Room AW103?

H/ib E

What is the purpose of the two 0-10V dimmer switches shown in Room AW117?

wrde v Y AT
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. How many locations is a light fixture controlled utilizing a three-way switch?

£

. How may light fixtures are shown in Room AW115?
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Rubric Detail

Select Grid View or List View to change the rubric's layout.

Name: Lab Memo

Grid View List View

Contents -
Completion

Contents - Accuracy

Formatting

Organization

Raw Total: 0.00 (of 100.0)

Name:Lab Memo

Poor

6 (6%)

Paper contains
50% or less of
required
deliverables

6 (6%)

Little
information is
provided in the
deliverables
with poor
accuracy

4 (4%)

No obvious
efforts in
compliance with
formatting
requirements

4.(4%)

No obvious
efforts in logical
organization

Below
Expectation

12 (12%)

Paper contains
51%~69% of
required
deliverables

12 (12%)

Some
information is
provided in the
deliverables
with low
accuracy

8 (8%)

Some efforts in
compliance with
formatting
requirements

8 (8%)

Poor logical
organization

Meet
Expectation

18 (18%)

Paper contains
70%~79% of
required
deliverables

18 (18%)

Solid
information is
provided in the
deliverables
with acceptable
accuracy

12 (12%)

Acceptable
formatting, quite
a few mistakes
and
inconsistencies

12 (12%)
Acceptable
logical
organization a

Confident

24 (24%)
Paper contains
80%~89% of
required
deliverables

24 (24%)

Great amount of
information is
provided in the
deliverables
with good
accuracy

16 (16%)

Good and
consistent
formatting, very
few mistakes

16 (16%)

Good logical
organization

Advanced

30 (30%)

Paper contains
90%~100% of
required
deliverables

30 (30%)

Excellent
coverage of
information in
the deliverables
with impeccable
accuracy

20 (20%)

Excellent
formatting,
almost
impeccable
consistency

20 (20%)

Excellent logical
organization.
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WRITTEN COMMUNICATION VALUE RUBRIC
for more information, please contact value@aack.org

Definition

Ui

Written communication is the development and expression of ideas in writing, Written communication involves learning to work in many genres and styles. It can involve working with many different writing
technologies, and mixing texts, data, and images. Written communication abilities develop through iterative experiences across the curriculum.

Exaluators are encouraged to assign a %ero to any work: sample o collction of work: that does nof meet benchmar’e (ell one) level performante.

Capstone Milestones Benchmark
4 3 2 1
Context of and Purpose for Writing | Demonsirates a thorough understanding | Demonstrates adequate consideration of | Demonsirates awareness of confext, | Demonstrates minimal aftention fo.

Includes considerations of audience,
|purpose, and the circumstances
surrounding the writing task(s).

of context, audience, and purpose that is

responsive to the assigned task(s) and
focuses all clements of the work.

context, audience, and purpose and a
clear focus on the assigned task(s) (...
the task aligns with audience, purpose.
and context).

audience, purpose, and fo the assigned
tasks(s) (e.g., begins to show awareness
of audience’s perceptions and
assumptions).

context, audience, purpose. and to the

assigned tasks(s) (c.g. expectation of
instructor or self as audience).

Content Development

Uses appropriate, relevant, and.
compelling content to illustrate mastery
of the subject, conveying the writer's

Uses appropriate, relevant, and.
compelling content to explore ideas
within the context of the discipline and

Uses appropriate and relevant content to
develop and explore ideas through most
of the work.

Uses appropriate and relevant content to
develop simple ideas in some parts of the|
work.

understanding. and shaping the whole | shape the whole work.
work.

Genre and Disciplinary Conventions | Demonsirates defailed attention to and | Demonstrates consistent use of Follows expectations appropriate foa | Attempts fo use a consistent system for

Formal and informal rules inherent in | suceessful execution of a wide range of | important conventions particular toa | specific discipline and/or writing task(s) | basic organization and presentation.

the expectations for writing in particular |conventions particular to a specific specific discipline and/or writing task(s). |for basic organization, content, and

\forms and/or academic fields (please see |discipline and/or writing task (s) including organization, content, presentation

elossary). including organization, content, presentation. and stylistic choices

presentation, formatting. and stylistic
choices

Sources and Evidence

Demonsirates skillful use of high-
quality. credible. relevant sources to
develop ideas that are appropriate for the
discipline and genre of the writing

Demonstrates consistent use of credible.
relevant sources to support ideas that are
sifuated within the discipline and genze
of the writing.

Demonstrates an aftempt fo use eredible
and/or relevant sources to support ideas
that are appropriate for the discipline and
genre of the writing.

Demonstrates an attempt to use sources.
to support ideas in the writing.

Control of Syntax and Mechanics

Uses graceful language that skillfully
communicates meaning fo readers with
clarity and fluency. and is virtally error-
free.

Uses straightforward language that
generally conveys meaning fo readers.
The language in the portfolio has few
errors

Uses language that generally conveys
meaning to readers with clarity, although
writing may include some errors.

Uses language that sometimes impedes
meaning because of errors in usage.
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Criteria

Physical
Appearance

Weight
20.00%

Presentation
Organization

Weight
20.00%

Delivery

Weight
20.00%

Use of
Visual Aids

Weight
20.00%

Teamwork

Weight
20.00%

Unsatisfactory

0t059.9%

Typical
inappropriate
dressing for
class

0t059.9%

Presenters are
not prepared and
poor organization
of contents

0t059.9%

Speakers cannot
be heard.
Presentation was
too short or long.
Key points not
summarized

0t059.9%

No aids are used
or they are so
poorly prepared
that they
disturbed the
presentation

0t059.9%

No clear role
defined and no
bonding between
group members

Below
Expectation

60 to 69.9 %

Clean dressing
but not suitable
for presentation

60 to 69.9 %

Presentation is
confusing and
unclear. No
agenda or clear
structure

60 to0 69.9 %

Information is
read from a script
of directly from
the scream. Poor
posture and no
eye contact

60 to0 69.9 %

Aids are difficult
to read. Poor
images or
inappropriate
animations

60 to 69.9 %

Roles are roughly
defined but some
members did not

fully participate

Competent

70t079.9 %

Partially business casual,
overall clean dressing

70t079.9 %

Clear organization, but
the contents are not well
balanced

70t079.9 %

An annoying number of
“Ahs and Uhms”. Pace is
too fast or too slow. Key
points are touched upon
without adequate
articulation

70t079.9 %

Aids are marginal. Font is

large enough to read.
Some distracting
backgrounds

70t079.9 %

All group members
participate but one or
more members dominant

Proficient

80t089.9%

All members
business casual or
better

80t089.9%

Very clear
presentation,
balanced contents

80t089.9%

Reasonable pace
and style. Some
rough spots.
Overall easy to
follow and
contents are
complete

80t089.9%

Aids are
reasonably good.
Graphics and
animation usage
are appropriate

80t089.9%

Balanced
participation of all
group members.
Some issues in
transition

Advanced

90 to 100 %

All members formal
dressing

90 to 100 %

Professional
presentation. Key
objectives well
highlighted

90 to 100 %

Interaction with the
audience and properly
paced for
understanding.
Enjoyable to listen to

90 to 100 %

Aids presented are
professional and
polished. Font is large
enough. Images are
relevant and help
address the issue

90 to 100 %

Balanced participation.
Smooth transition and
support between
members





