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Presentation Outline
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= The general status quo of Construction Cost Estimating class
= Knowledge and skills desired in construction estimating

= Assist students in efficiently mastering 1T-based estimation

Research Approaches and Results Analysis

= Conducted research activities with specific sub-objectives
= Assessment plan

= Results
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Background

€ General status quo of Construction Cost Estimating class

» We only cover the important concepts and hand-calculation methods due
to time limit.

€ Knowledge and skills desired in construction estimating

 Both the basic concepts and the practical skills for performing
construction estimates are substantially desired by industry;

* Information technology (IT) based estimation is more and more
Important among industry.

€ Students could feel frustrated since they are NOT well-
equipped with these IT tools




Objectives

€ Help our students quickly adapt themselves to IT tools

From critical thinking perspective: train students on how to
efficiently solve problems using their knowledge through the
complete problem solving process, including identifying critical
points, analyzing the reasons, proposing potential solutions and
choosing the optimal solution;

From the knowledge perspective: help students own a quick
adaption to IT tools.



Approaches & Activities(1)

€ The practical project based learning approach is used.

€ The two different estimating methods are experienced on the
same project by students.

€ The differences (Advantages & Disadvantages) between the
two methods are analyzed and compared by students.

€ In-class discussions and guestionnaires survey by students

are used for Rethinking on Their Thinking.

& Critical Reflection is adopted to assess the students’ learning
outcomes.




Approaches & Activities(2)
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Approaches & Activities(3)
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Approaches & Activities(4)

I. Questionnaires
1. Prior-project Questionnaire

a.
b.

c.

d.

How much do you know about the estimating concepts?

Which method do you know for estumating except hand-calculation?

Do you know IT-based estimating? If yes. what is the difference between IT-based
estimating and hand-calculation?

Which method you think will be more accurate? Why?

2. During-project Questionnaire

e oo

What are the deficiencies of hand-estimating? How can we improve the hand-estimating?
What 15 the advantage of IT-based estimating? How can it improve the hand-estimating?
What are the sumilarities and essential differences between two estimating methods?
Have you met with some difficulties during estimating with two methods? How did you
solve them?

3. Post-project Questionnaire

e n oo

Do the estimating results match your prediction? If not. why?

Is IT-based estimating perfect? Why?

Are you more comfortable with IT-based estimating now? Why?
Do you better understand the estimating concepts? Why?



Approaches & Activities(5)

IL. Critical Reflection Rubric for Engineering Undergraduates

Table 1 Critical Reflection rubric for engineering undergraduates table (Based on Ralston and
Bays 2010; Paul and Elder 2001; Alfrey and Cooneyv 2009; etc.)

El ts Characteristics Scores
(Aligning and
with the comments
Think& 1 2 3 4 5
Achieve
outcomes)
Information | Unclear Identifies Identifieskey | Clearly Clearly
and information | pertinent information | identifies identifies
Questions | and doesnot | information | with some most all information
(15%) include with complexities | information | with enough
any irrelevant of with most complexities
questions and/or relevant pertinent of
with few questions questionsto | main
estimating questions the project questions and
project related to the embedded
project aspects
Problem No Little Fairly Understand | Thoroughly
solving perception of | perception of | understand limitations to | understand
limitations; limitations; limitations; large extent; | limitations;
(limitations | No Litde Can connect | Can connect | Can connect
) connection connection with key with most of | with all the
connections | with with knowledge; | therequired | required
and pertinent pertinent Two ormore | knowledge; | knowledge;
possible knowledge; | knowledge; | relevant Some Multiple
solutions) | Nosolutions | One simple | potential accurate accurate
(20%) solution solutions solutions but | potential
with from limited | solutions from
insufficient | perspectives | various
accuracy perspectives
The Selects Selects a Selects a Selects an Selects an
optimal solution that | reasonable reasonable optimal optimal
solution is invalid; solution but | solution with | solution with | solution with
selection The the insufficient | sufficient sufficient
and use formulas, justification | justification; | justification; | justification;
(20%) procedure is missing; The The The formulas,
and The formulas, formulas, procedure and
principles for | formulas, procedure procedure principles for
the solution | procedure and and the solution
are wrong and principles for | principles for | are accurate;
principles for | the solution | the solution | Discusses the
the solution | are with are accurate | feasibility of
are minor other solutions
inaccurate inaccuracy

Communic | Incompletely | Simply Fairly Completely | Completely
ation presents presents presents presents key | presents all
(Assumptio | assumptions; | relevant some pertinent pertinent
ns, Reports assumptions; | relevant assumption; | assumptions;
solutions invalid Reports assumptions; | Reports Reports all
and solutions solutions Reports solutions solutions
implication | with without partial results | using using effective
5) arbimary support of using some effective evidences;
(20%) evidence; evidence; evidences; evidences; Clearly
Fails to Recognizes | Presentsthe | Clearly presents
identify the | theillogical | insignificant | presents all significant
implications | implications | implications | Some implications
significant
implications
Innovative | Fails to Presents little | Presents Presents Presents
solutions provide any | innovative some innovative revolutionary
(15%) innovative thoughts innovative thoughts thoughts based
thoughts within thoughts within on experience
through limited within several and attempts
creative perspectives | several distinct to putinto
thinking based on perspectives | perspectives | practice
pertinent based on based on
experience experience experience
butno with
perception of | perception of
practice practice but
no attempts
No Little Attemptsto | Spends some | Spends much
Improveme | perception of | perception of | seek time to seek | effortto seek
nts (10%) | improvement | improvement | improvement | improvement | improvements
5 stointegrate | s with the stointegrate | tointegrate
knowledge integration of | knowledge knowledge
and skill relevant and skill and skill
through knowledge through through
reflectionon | and skills reflectionon | reflection on
their thinking | through their thinking | their thinking
andlearning | reflectionon | andlearning | and leaming,
their thinking | and discussion
and leamming | discussion with peers and
with peers consultation
with education
professionals




€ Exampled estimating
results

Currently students must
review drawings, take
measurements, record them,
make calculations and arrive
at a total.

Hand calculations recorded

on Excel spreadsheets

esults (1)
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Results (2)

€ Questionnaire results summary
«Students are gaining better perception in hand-estimating as the project
moves on;
«Students are getting more comprehensive understanding (thinking) on
estimating software by comparing their expectation and using experience.

€ Exampled guestionnaire

From Hand Calculation to IT-based Estimating
--—Learning through Project

From Hand Calculation to I'T-based Estimating
—-Learning through Project

1. Prior-project Questionnaire 2. During-project Questionnaire
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Results (3)

Rubric-based evaluation results

Indicators
*Information and questions

*Problem solving
(limitations, connections and
possible solutions)

*The optimal solution selection and use

*Communication (Assumptions, solutions
and implications)

*Innovative solutions
*Improvements

Prior-project
2.33

2.50
2.83

1.67
2.67
2.67
2.42

Post-project
2.67

3.17
3.67

1.67
3.33
3.00
2.90

Improvement
15%

27%
30%

0%
25%
12%
20%

Weight
0.15

0.20
0.20

0.20
0.15
0.10



Discussion and Conclusion

» This funded project provides a great opportunity for
students with dual benefits: improving their critical
thinking capabilities and learning onscreen takeoff
estimating technique.

» Questionnaire survey and in-class discussion help
student think and rethink their work critically. It can be an
effective way to enable a continuous improvement in
students’ critical thinking skills.

» Significant improvement (Average 20%) is witnessed in
students’ critical thinking in terms of the scoped
indicators.
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