PennState
College of Engineering

ARCHITECTURAL , _
ENGINEERING Lean Construction Institute

Empower Your Team:
How Lean Methods Drive
Collaboration

Presenters:
Elnaz Asadian, PhD- DPR Construction
Robert M. Leicht, PhD- Pennsylvania State University

October 2024



I I ‘ Objectives

Z

An understanding of how Case study examples Access to a maturity model
methods and behavior work demonstrating the impact of to assess and improve your
together to create lean different levels of LPS maturity LPS implementation

teams on team health and project

planning success
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‘ Construction Teams

Construction Team

If any industry should appreciate the
importance of teamwork, that is the
construction industry (spatz, 2000).

Owner Designer Contractors  Subcontractors

Fragmentation Temporary Nature Lack of Shared Objective

&P ak

Construction Site

Fragmented nature of the construction industry (Al-Qazzaz, 2010) https://www.flexjobs.com/blog/post/smart-tips-furloughed
federal-workers-find-temp-project-work/

Poor performance of project delivery
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II ‘ Lean Production

A philosophy of guiding principles " ) A set of management
and overarching goals through a : @ practices, tools, and

-
strategic/philosophical lens ] |
"

techniques

-

“An integrated socio-technical system whose main objective is to eliminate waste by
concurrently reducing or minimizing supplier, customer, and internal variability.” (shah and ward, 2007)

High emphasis on LC Low concentration on
practices and methods ‘ human dimensions
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II ‘ Lean Production

‘We do not just build cars, we build people.’

/ The TPS house \ / The Toyota Way \

The reason lean adoption has proven to
Just-In-time I:::::::aﬂt:: Jidoka® Continuous Respect for
] Impravement people

be a challenge outside of Toyota seems to

Continuous

improvement
be embedded in the human dimension T e

Stable and standardised processes B oo
Koizen
Visual management i
( Ma gnan i etal., 201 9) ToyotaWay Philosophy Genchi genbutsu* R
*lapanese term for a machine that automatically stops working as soon *lapanesa term for ‘go and see for yourself’
asa problemfdefect s detected.
a)} The TPS house b) The Toyota Way model

@ PennState ARCHITECTURAL

College of Engineering | ENGINEERING Empower Your Team: How Lean Methods Drive Collaboration




I reseorc e |
( (/,Research Goal

[lluminate the social-technical

9 I, hid Team Dynamics
, underpinnings of lean
S iImplementation within
Lean Principles @ Tecrg"ca' Aspects of construction project teams.
onstruction
g Q Last Planner System (LPS)

Sl |

Lean Methods
Adoption by

Construction Teams

https://www.google.com/imgres?imgurl=https%3A%2F %2Fi.ytimg.com%2Fvi%
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‘ Research Framework

How variation in LPS implementation would affect social interactions and team
dynamics W|th|n r‘o“structlon teams?

Lead to i j Translate to PN

LPS Technical :> Social |:> .
1 Team Dynamics
Procedures Interactions

m
=
]
3
LPS Technical g Ay
Procedures e
Help follow them correctly [ o Qﬂ Team Planning Team Dynamics
( ﬂ? Ry f?l Outcomes
. (Zlollal?oratlve ( Effective
E sg”_l'_”g_ Process Communication
c tra_lntlng « Respect for team
AO”IS rain members
natysis ) « Open information
sharing )
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II ‘ Research Approach

Comparative Analysis

o)

_®

Technical
Procedures

N4

2/
Social
Interactions

/

X

>

\>/

Team

@,

Planning
Outcomes

Avd

4 Different Analysis across Project Teams
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‘ Research Process

Data Collection Analyses ~~

O == | Technical Assessment 1 > Assessment Tool

===p | Social Interaction Assessment
Meetings Video
/ Recording

e I >_ Comparative Analysis
gf/ 3 Between Project Teams
q

Observation

CASE STUDY
A

= — Team Dynamics Assessment
, . ] Questionnaire
Survey
n ) 4
=== ' PPC Calculation
Planning
Data —~
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II ‘ LPS Maturity Model

&
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Step 1: Identify evaluation criteria through literature review

Step 2: Determine observable evaluation indicators based on the direct observation |

Step 3: Develop the LPS maturity model using the process maturity model

Step 4: Validate and finalize the model with industry experts focus group

Step 5: Verification of case study assessments

ST ST N 57

Process of Developing the LPS Maturity Model

Empower Your Team: How Lean Methods Drive Collaboration




Assessment Categories

/[Team Training and Coaching ]—\
fﬁfp“rtéﬂﬁc;””/’ Opti(?,m"gl « C1. Team Technical Training

process

« (C2. Team Cultural Training

predcmbm/» I \* C3. Project Team Coaching )
process
/{In-Meeting Interactions ]—\
fé"’n';?:‘:;“af' i « C4. Preparation
process

» (5. Participation

Discpnned/o I » CB6. Project Team Commitment
process

\» C7. Project Team Collaboration ~ /

Initial

(1) /[Sharing/ Tracking Information | ~N

« (C8. Manage Constraints

The Five Levels of Software Process Maturity (Pualk et al., 1993) - C9. Using Visual Management of the Project Information

\ C10. Analyzing the trends Y,
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II ‘ LPS Maturity Model

LPS Technical Process Assessment

C1

Cc2

Cc3

C4

C5

Cé

Cc7

cs8

(0°]

C10

Assessment Categories

Project Team Technical
Training

Project Team Cultural

Training

Project Team Coaching

Participation

Preparation

Project Team Commitment

Manage Constraints

Project Team Collaboration

Using Visual Management of
the Project Information

Analyzing the trends

Description

Level 1
Initial

Level 2
Repeatable

Level 3
Defined

Training on technical aspects of LPS before and
during planning sessions is provided.

Training on cultural aspects of LPS and lean
principles before and during planning sessions
is provided.

Effective coaching during planning sessions is
provided for all participants.

All key players participate in the actual LPS
sessions.

Stakeholders come to the meeting prepared witl.

meaningful inputs to discuss the project
schedule to develop a reliable and achievable
jwork plan.

Last Planners make promises that they are
accountable to complete.

Constraint analysis of all activities is applied as
a proactive approach to team problem-solving.

The team collaboratively plans how to achieve
the project milestones in alignment with the
trades' production systems.

BIM Model, design drawings, and layout of world
area(s) are actively used by the team to ensure
clear communication.

There is no training provided for the project
team. The team relies on their previous
experience to know the LPS principles and
planning process without any guidance.

There is no training provided for the project
team. The team relies on their previous
knowledge of lean and its principles.

There is little to no coaching provided before and
during planning sessions.

[ Team members attend LPS meetings
sporadically, and participation is passive or non-
existent.

[Team members attend meetings with little to no
prior preparation, and their inputs are incomplete
or missing.

There is no clear ownership of tasks or
responsibilities. There is little accountability for
missed commitments. No discussion about the
Last planners' constraints or resource needs
loccurs before agreeing to requests or making
commitments.

There is limited or no focus on identifying
constraints. The team does not have a
systematic approach to identifying and
laddressing constraints.

Basic training is provided to the team before planning
sessions, but it is not consistent across team members.
Participants are given a general overview of LPS principles
and the planning process, but there is little support in terms
of explanation or hands-on training.

Basic training is provided to the team before planning
sessions, but it is not consistent across team members.

Participants are given a general overview of lean principles,

but there is little support in terms of explanation or hands-
on training.

Coaching is provided before and during planning sessions,
but it is not consistent. The facilitator may also serve as a
coach.

Team members attend LPS meetings more regularly.
Participationis passive, with little engagement or
discussion by last planners. Meetings are sporadically
cancelled.

Some participants come to the meeting with some
preparation done beforehand, but it is inconsistent across
team members.

There is some assumed ownership of tasks and
responsibilities, but it is not clearly defined. There is a
limited or inconsistent discussion of resources or
constraints before agreeing to tasks during planning
sessions. Last Planners make some reliable commitments,
but there is inconsistent accountability for missed
commitments.

Level 4
Managed

Level 5
Optimizing

Formal, wel -aocumentea ana consistent training is prowaea Be?ore
planning sessions for all team members. Participants receive detailed
explanations of LPS principles, the planning process, and visual
management tools. Hands-on training is provided to ensure
participants understand how to use the tools and follow the planning
process.

Formal, well-documented and consistent training is provided before
planning sessions for all team members. Participants receive detailed
explanations of lean principles and the cultural aspects of LPS
implementation. Hands-on training is provided to ensure participants
understand the lean mindset.

Coaching is provided before and during planning sessions. It is
consistent and the coach is actively supporting Last planner to
understand and engage resource and constrains to plan their work.

Meetings are consistently held, and team members attend LPS
meetings regularly. Participation is active, with engagement and
discussion among team members. Few team members initiate the
discussions, but most participants respond to questions/ requests.

The team is continuously improving tHe training process, leveraging
feedback and data to drive innovation and value. The facilitator encourages
the team to provide feedback on the training and planning process to help
identify areas for improvement. The team collaborates with other members to
optimize the LPS process and training, incorporating new technology or
techniques, as necessary.

In addition to formal training offered in level 3, the effectiveness of their
training is measured and tracked, and additional training is offered as
needed to manage the training process.

The team is continuously improving the training process, leveraging
In addition to formal training offered in level 3, the effectiveness of their feedback and data to drive innovation and value. The facilitator encourages
training is measured and tracked, and additional training is offered as  the team to provide feedback on the training to help identify areas for
needed to manage the training process. improvement. The team collaborates with other members to optimize the
training, incorporating new technology or techniques as necessary.

Coaching is consistently provided to all Last Planners and the facilitator
before and during planning sessions. The coach actively offers
constructive feedback and support, using a personalized approach
considering the strengths and weaknesses of each team member.
Coaching is also available for the facilitator on how to improve the
facilitation process.

The team encourages providing feedback on the coaching process to help
identify areas for improvement. The coaching is integrated into the planning
process and is provided in a way that encompasses all aspects of LPS, such
as collaboration, teamwork, and commitment. The goal is to help each team
member becomes a coach for less-experienced members.

Meetings are consistently held, and team members attend LPS meetings
regularly. Participation is active, with engagement and discussion among
team members. Initiation of the topics for discussion is balanced across the
team.There is clear participation and discussion how to imporve the process
by the team members.

Meetings are consistently held, and team members attend LPS
meetings regularly. Participation is active, with engagement and
discussion among team members. Initiation of the topics for
discussions is balanced across the team.

There is consistent preparati
come prepared with their nof
They are ready to engage in
achievable work plan.

constraints,

There is clear ownershi

members being hel coun|
provide their ingsfon what t
Last Planngs€’to make comn|
There is#figreement and con
delj#€r assignments they arq

The team has a process for identifying constraints, but it is
not consistently applied. There is a mechanism to track
constraint analysis, but the deadline and responsibility are
not clear.

The team has a process for
leam consistently applies thil
chedule and uses constrairl

The team has a process for identifying

applied. There is a mechanism to track
constraint analysis, but the deadline and
responsibility are not clear.

ared for the meeting with a clear understanding of
ct for the next few weeks, including their resources
tinuously help each other to get better prepared in
. . . needs to negotiate their work plans. They

is preparation process to get better at planning so
b ut It I S n Ot CO n S I Ste n tI y le reliable and achievable for everyone.
f commitment and accountability among team
nderstanding that reliable commitments are
ps. The team uses data and feedback to
planning and commitment process. Based on
Last Planners consistently work at and improve
nts and outcomes.

ity and continuous improvementin how they
o get better at removing constraints. The team

Headlines to support the reliability of the planning. The process is
Hocumented and communicated to all team members.

The facilitator does not ask for input from the last
planners, and their perspectives are not
considered. The plan is developed without much
consideration for the trades' production systems.
The facilitator asks the trades to commit to
completing tasks, without knowing their resource
and capacity constraints.

Little visual information about the project is
provided during planning sessions and only
loccasional ad hocs use to support topics.

The team measures and analyzes root causes

[ The team does not review their performance
from last week, and there is no analysis of

The facilitator asks for input from the trade in an
inconsistent manner. The plan is developed with some
consideration for the trades' preference for sequence or
resource needs. The facilitator asks the trades to commit to
completing tasks without knowing their resource and
capacity constraints.

Drawings and models may be available, but they are not
always used to communicate construction activities or
support discussions. There might be sometimes
misunderstandings or confusion in understanding the topic
or clarifying segmentations of work.

The team discusses whether they met their commitments,
but there is no formal analysis of trends. The team

for misses or failures to improve plan reliability. ftrends. The team does not discuss disruptions or discusses disruptions, but there is no consistent process to

reasons for failure to complete planned work.

&
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analyze the root causes.

Empower Your Team: How

The plan is built with consistent inputs from the trades' resource
requirements to achieve the schedule. The facilitator helps engage
discussion among team members when conflicts occur to build the
plan by considering the trades' resources and capacities and pulling

from milestones. The facilitator consistently asks for the Last Planners'

opinions or constraints to understand how they can better align their
production performance with project milestones.

Visual information about the project is consistently available, such as
models and drawings. The team uses visual aids to raise questions
and support discussions about segmentations of work. Drawings and
models are consistently used to support understanding the plan and
decision-making.

There is a formal and consistent process to track and analyze the
teams' commitments. The team discusses disruptions and identifies
reasons for the failure to complete planned work.

mignt use cutting-edge methods for identifying and managing constraints,

investigate noncompliance reasons and provide solutions to prevent o . N h N
such as predictive analytics or machine learning algorithms.

recurrence.

The plan is developed in alignment with the trades' production systems The team is committed to a culture of continuous improvement and sees
and the project milestones. The facilitator helps team members planning and collaboration as key drivers of project success. The ability to
collaboratively build the plan by considering the trades' resources and engage in collaboration across the team is explicitly discussed. The team
capacities and pulling from milestones. The facilitator consistently helps encourages everyone's collaboration in identifying and removing constraints.
discuss and manage resources and constraints needs to ensure the Team members voluntarily offer suggestions to change their plans to better
plan is achievable and reliable across the team. enable others to do their work.

The team updates and manages visuals to support the current and Visual management of project information is used to continuously improve
future plannings as the project progresses. The visuals are consistently project performance and exceed expectations. There is continuous

used. Visual extends beyond basic or common drawings or model improvement in how they use project visuals, and visual aids are used to
images. identify and plan new opportunities.

The team measures PPC consistently and analyzes trends. The team The team focuses on continuous process improvement through periodic
discusses disruptions and consistently tracks reasons for the failure to  reflection on their trends in separate meetings. Detailed analysis of the
complete planned work. The team focuses on analyzing the trends and trends is provided to the team, and the team uses data to drive continuous
investigating suggestions and opinions to improve the trends. improvement.

ean Methods Drive Collaboration




Jl|Proiccts overview |

Project A

. Educational building —_—>
« Location: Mid-Atlantic region Starztb';/'fmh Observation Window: January End: March
- Area: 300,000 square feet to May 2022 2023

« Budget: $167 million

Project B

 High-rise building & a park landscape é

« Location: Mid-Atlantic region Start: Janua A
: : , End:

e Area: 2.1M square feet (Park 2022 Y Observation Window: August nZdOéA\Bp”I

Area:10,000 sq f) to October 2022

« Budget: $790 million

Project C
ﬁ

« Educational building Start: A t End: Fal
. ML : : art: Augus : , _ nd: Fa
Location: Mid-Atlantic region 2022 Observation Window: Feb 024

« Area: 150,000 square feet 2023 to Apr 2023
« Budget: $130 million

P S o 9
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‘ Coding Software

Behavioral Observation Research Interactive Software (BORIS)
File Observations Playback Tools Analysis Help Inter-rater Reliability

— - Adding an item to the constraints lo
=r MHUPOOQMMAE «» XH=Q g g
Ethogram g Player #1 = T
o ensure the
Key Code Type Description ™ .
1 w Work Out Peoi.. 3 of Noinstanc ConSIStenCy Of the
2 k Work Disruptions Poi... # of times tean anaIySIS between
3 0w Velunteer Poi.. #of instances | dlfferent Observers, the
4 a Tracking the trend Poi.. # of references extent to Wh ICh they
5 t Talking Trade Stat.. Duration of tirr
| o record the same scores
B g Talking G Stat.. Duration of tir |
7 d Talking about .., Stat.. Duration they. for the Same
8 x Talk about PPC Stat.. Duration that.. phenomena Should be
9 vy Suggestion by trade  Poi..  # of suggestior measured
10 z Suggestion by GC Poi.. # of suggestior
1 e Stickies by trade Poi.. # of stickies ...
< >
Subjects = Events for "Observation Second- 7 MARCH" observation ; =
” . Descript OB Second Observation.mp4: 00:00:00.000 / . - y - e B
ey ame escription ime subjec code pe modifier
01:17:20.171 (paused)
1 No focal ... : 1 00:00:04.790 GC/CM Talking G START
No focal subject
29 GC/CM General Contractor/ ... 2 00:00:32.540 GC/CM Talking G STOP
3 a Trade A Concrete 3 00:01:47.909 GC/CM Talking G START
4 b Trade B Mechanical & Plumbing 4 00:03:15.411 GC/CM Talking G STOP
v v
< > I < >
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== Project Results



II ‘ Technical Assessment

Comparative Analysis of LPS Technical Processes Implementation

e Project A ==Project B Project C

Distinguishable Differences:

Project Team Technical Training

5 « Use of meeting time
Analyzing the trends 4 Project Team Cultural Training ]
 Formal resources offered to the team in
3
terms of training and coaching
Using Visual Management of the ? Project Team Coaching
Project Information ) ) )
* In-meeting interactions
« Tracking and sharing of planning-related
Project Team Collaboration Participation \ information j
Manage Constraints Prepration

Project Team Commitment
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‘ Technical Assessment

Use of meeting time | ‘ Project C _
PPC/ Variance Analysis Wrap-up Planning +/A
Safety Collaborative Pl ) Constraints
by GC ollaborative Planning Analysis
. ) ) ) GC talked GC led, but trades Almost no GC time GC facilitated with Team all engaged
Comparative Analysis of LPS Technical Processes Implementation —
participated trades engagement
e Project A Project B Project C
Project Team Technical Training
5
Analyzing the trends Project Team Cultural Training
4 GC
3 Previous Week Project B Wrab-up Plannin
o Performance p-up &
Using Visual Management of the Proiect T Coachi " "
Project Information roject Team Loaching Collaborative Planning
GC led with trades GC facilitated with trades engagement GC wrapped up with
participation trades participation
Project Team Collaboration Participation
Manage Constraints Prepration ‘
T
Project Team Commitment . GC
Project A
Planning

GC talked with a little participation from trades
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II ‘ Technical Assessment

Time Looking Backward Time Looking Forward

Learning Planning

* PPC
* Variance Analysis

* Constraints Analysis
* Parking Lot

OVERCONFIDENCE

This is going to end in disaster, and you have no one to blame but yourself.

Today Time
Looking Forward
i_ Trust \L
PPC Constraint Analysis
A |
' Reliability :

Looking Backward
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II ‘ Technical Assessment

Current Maturity Level Current Maturity Level
- Project A Project B Project C . Project A Project B Project C
Training Coaching
2 3 3 2 3 4
* During the observation period, no formal training was provided to * Project A: a few times (1-2 times per meeting) , general guidance
the Last Planners. to the team
» Project B: more frequent (4-5 times per meeting), aided last
Case # of members # of members (" hofteam lanners in the planning process
who received . - members received P P gp
Study . with zero training . . . .
training training * Project C: More frequent (up to 10 times per meeting), more
Project A 7 9 44%, individualized coaching
Project B 10 2 83% _ i .
Effective Coaching Provided
Project C 13 3 \_ 81% ) 2
6
g 5
Projects B and C: A 4
3
° 2 2 2
* Provision of cultural training in addition to the technical aspects, 2
such as trust and open communication among team members. 1 i I I
0 0 0
* The training emphasized the need for buy-in, honest commitments, 0 Strongly Agree  Agree Neutral Disagree Strongly
and individual voices. Disagree

m Project A mProject B mProject C
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II ‘ Technical Assessment

.. Project A Project B Project C . Project A Project B Project C
Participation Preparation , ; .
2 3 4
Role Meeting 1 Meeting 2 Meeting 3 S 82
Trade A | VP (1) VP (1) VP (1) Report on
Senior Project Manager (1) | Senior Project Manager (1) Senior Project Manager (1) Constraints
Trade B Superintendent (1) Superintendent (1) Superintendent (1) removal
General Superintendent (1) | General Superintendent (1) Foreman (1)
Trade C Foreman (1) Foreman (1) Foreman (1) 4 o e o O
Trade D | None None Project Manager (1) .
Superintendent (1) . . VP (1) Constraints
: ; Assist Superintendent (2) : :
Assist Superintendent (2) Assist Superintendent (2)
GC/CM Scheduler (1)
Scheduler (1) Project Engineer (2) Scheduler (1)
Project Engineer (1) J 9 Project Engineer (2) e o e O e 0 o
ommitments
Project Teams Participation Notes/Plans w w w w w w
80.0%
0.0% 69.5%
60.0% 00.9% 2511y 61.5% e o o e o o

o o O
461% 5139 54.1 v
50.0% 46.4%  wd6.6% 45.6%4 .
37.4% 85.0% 89.4% Progress
40.0% 29.6% /e

28.0%

30.0% 25.4% 26.5%

20.0% o O O ® o o e o o
10.0%

0.0 Urgent Needs 'n' 'n' w 'n' 'n' 'n' 'n' 'n' 'n'

Trades GC/CM Trades GC/CM Trades GC/CM
Project A Project B Project C

Project A Project B Project C

Meeting 1 Meeting 2 = Meeting 3
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II Technical Assessment

Using VM of the Project Information

Project A Project B Project C
2 3 4

Team Commitment Project A Project B Project C

3 3 4

. ® R Aoy I :
Task Commitments e ——
— @ L i

70%

E INACCURATE e [

64% i PREREQUISITE
63% W‘T%gon

DECISION
OWNER

EQUIPMENT NOT
AVAILABLE

CONTRACTS

61% - [
60% 56% : | IEREL
50% 47% 48% ‘
41% 43% 41% s ' |58
° ° | [cancEomeR e
0 38% B i ‘ .
40% 36% ‘ ?";‘ m?uwmmu | I T!I
31%  30% o R
30% 25%  26% i UNFORESEEN ==
23% 24% 249 - BT
210 o [ p2% 24% ° | o WL
20% 18% i M::;;.:;::m 7
15% 100, 13F 3 Wi
10% 0% 0I .: - ONSTRUCTION A L
A I I B <t _
0% :

(S
| <
e %
Se =
Ao~
[ E -E-E"’:r:
Created Modified  Unchanged Created Modified  Unchanged Created Modified | Unchanged |2 EP_-,;
| b
Project A Project B Project C | > 2 i
e i

Meeting 1 ®Meeting 2 ®=Meeting 3 —___/

" Project C
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II ‘ Technical Assessment

: ; ; ) Project A Project B Project C
. Project A Project B Project C
Manage Constraints | : : Collaboration , 5 .
1 1 4
Project A Project B Project C
. Observati
Project C senvation e % to o % to o % to
] % to GC % to GC
5 - - = & GC Trades Trades Trades
S— Constraint Log | Meeting 1 78% 22% 67% 33% 52% 48%
R L 5 S T Meeting2 | 73% | 27% 64% 36% 51% 49%
i jt*i:: S /4553 Unterrmud MEP T1] — Meeting 3 77% 23% 64% 36% 49% 51%
29/] Drasiogs v ~ 37
2/ _‘;m‘:?‘z}?%“ﬁ“"‘" s [ 3/a Average 76% 24% 65% 35% 50% 50%
s cam e by 2/fi1f2013 : = v 32
211",;,'[3_5 RF ] call u{xlc_; :2{”“ design 2/24/23 WAL PourR o ] /£? I
?-m{ﬁ "TEST PLAN - DEER/SHALON 5 oy og (cencecn s WeD 2 [-ré.lf ’ I
o121/23 Dive- CaLL 2283 1 307 Project C:
2/21(23) Ohiz L CALL 228.23 V /7 - ot
42)B [ PLECAR cSREEY 5-_b%£‘*““"r°‘:"_‘fm“ Al | « The Last Planners' willingness to challenge unrealistic or
- ¢ ! . . .
ggﬁﬁ :_:mp‘;r':m" ”’:V ::;:_"'4; c;/.w unachievable requests and propose alternative solutions to
Docs LNDER. L .
ks [ o B = Pl 37 meet project goals.
o | BTN @ekuka  [F33Bws v rua Ry
Iy £ Pl ups cobutg |3 308 s ] funsing 545, 3/29 ( O
;%/fw |l o dnb i P 53] Slek’ o5 sheel 32 <l
22 e 9.323 |Start of Stee T ’ ~ -
el AT 2 stk of Stee/ Ability to say “NO’ l/‘ N'ﬂ
] —=— x
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II ‘ Technical Assessment

&

Analyzing the trends

18
16
14
12
10

oo

ON b~ O

PennState
College of Engineering

Project A Project B
1 2

Project C
3

Duration (m) Devoted to Tasks Completion

0O O

0

Project A

ARCHITECTURAL
ENGINEERING

Meeting 1

Analysis
16
1 1
14 ° >
10 M
Project B Project C

Meeting 2 mMeeting 3

Project A:

« No analysis of weekly assignments to recognize the
degree of task completion
* No root cause analysis

Project B:

» Brief weekly review of commitments met
* No PPC analysis of their weekly performance

Project C:

« Team commitments tracked and analyzed
» The team discussed disruptions

« Reasons for failing identified

» Consistent PPC and Variance Analysis

Empower Your Team: How Lean Methods Drive Collaboration



II ‘ Technical Assessment

Time Looking Backward I Time Looking Forward

Learning Planning Looking Forward
|\ """ """ "> "> ">”">”">""”/"‘">"”"”"=”W”W-~"“""7=/—"7/"7"7/—"7"”/"7”"”"7 1
*+ PPC « Constraints Analysis | Trust |
* Variance Analysis * Parking Lot l >
| Constraint
PPC Analysis
| | - |
| | i Reliability i
| | Looking Backward
| |
|
Toclay Time
Project A
1
| Project B Managlng_ constr'fllnts and .
| collaboration is the direct function
i of how they structure their time.
Project C
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II ‘ Technical Assessment

For each project, the maturity scores were reviewed with the point of contact.

Comparative Analysis of LPS Technical Processes Implementation

e Project A Project B Project C

Project Team Technical Training

5
Analyzing the trends 4 Project Team Cultural Training
3
. ; . 2
Using Visual Management of the Project Project Team Coaching
Information
Project Team Collaboration Participation
Manage Constraints Prepration

Project Team Commitment

;,1 \' /: > “
| .
L> VERIFIED x
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II ‘ Social Interactions

Interaction Process Analysis (IPA) by Bales (1950)

Social-Emotional 1. Shows Solidarity: raises other’s status, gives help, rewards

_ Area 2. Shows Tension Release: Jokes, laughs, shows satisfaction
Positive Reactions

3. Agrees: shows passive acceptance, understands, concurs, complies

4. Gives Suggestions: direction, implying autonomy for other

5. Gives Opinion: evaluation, analysis, expresses feeling, wish

Attempted
Answers

Task Area 6. Gives Orientation: Information, repeats, clarifies, confirms

Neutral

7. Asks for Orientation: information, repetition, confirmation

8. Asks for Opinion: evaluation, analysis, expression of feelings

Questions

9. Asks for Suggestion: direction, possible ways of action

. . 10. Disagrees: shows passive rejection, formality, withholds help
Social-Emotional

Area 11. Shows Tension: asks for help, withdraws out of field
Negative Reactions

12. Shows Antagonism: deflates other’s status, defines, or asserts self
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II ‘ Social Interactions

Interaction Profile for Case Studies

&

. Project A Project B Project C
Area Interaction
# % Total # % Total # % Total
Shows Solidarity 18 0.6% 11 0.6% 47 1.7%
Social-emotional
(Positive) Shows Tension Release 41 1.4% 4.1% 14 0.8% 4.7% 124 4.5% 9.6 %
Agrees 59 2.1% 56 3.3% 93 3.4%
Gives Suggestions 114 4.0% 122 7.1% 181 6.6%
Give Opinion 496 17.3% 233 13.5% 485 17.6%
Gives Information 1615 56.2% 906 52.6% 1277 46.3%
Task-Based (Neutral) 92.9% 93.8% 89.8%
Ask for Information 337 11.7% 220 12.8% 431 15.6%
Ask for Opinion 94 3.3% 107 6.2% 81 2.9%
Ask for Suggestion 13 0.5% 28 1.6% 20 0.7%
Disagrees 42 1.5% 11 0.6% 13 0.5%
Social-emotional Shows Tension 41 1.4% 39, 15 0.9% 1.5% 4 0.1% 0.6%
(Negative)
Shows Antagonism 3 0.1% 0 0.0% 0 0.0%

PennState
College of Engineering

ARCHITECTURAL
ENGINEERING
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II ‘ Social Interactions

Interaction Profile- All Case Studies
INTERACTION PROFILE ACROSS ALL

60%
Social-emotional (Positive) Task- Based (Neutral) Social-emotional (Negative) PROJECTS
50%
’ Social-emotional (Positive)
40% E Task- Based (Neutral)
& Social-emotional (Negative)
30%
100% 0
o 93.80% 89.8%

20% 90%

80%

10% _ 70%

,—pﬂ"; \ 60%

0 \J“—J‘A
0% Q () =) o N Q Q Q A& o Qo Q& 50%
K . . ) . .
& F S & & F ¢ & 40%
%O\\ Qg) v Q’Q} OQ &6\ \Oﬁé\ \oQ QQ \%,b <2 \,’OQ 0
$°.> \OQ %Qq . \Ae 6\\ & ) %\} Q < ?3\ 30%
3 &) 5 o @ & B & 9 o .
! & % x < v h S N 20%
) A - ') oF o O 9.6%
N 0% 1.5% = 06%
00/0 _ —_— | — |
A Project B Project C
—=o—Project A —e—Project B Project C ) )
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== Lean Team Dynamics




| ~ecrameverc

Attitudes, shared Behaviors, and Cognition of the individuals that make up the team.

Attitudes Behaviors Cognitions

What team members What team members W.hat team members

believe or feel: do: think or know:

« Openness « Collaboration * Information and

* Trust « Communication knowledge

* Cohesion + Conflict sharing

« Team viability « Leadership « Shared mental
model

AN

Salas, E., Cooke, N. J., & Rosen, M. A. (2008). On teams, teamwork, and team performance: Discoveries and developments. Human factors, 50(3), 540-547.
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‘ Lean Team Dynamics

Lean Principles

PennState
College of Engine:

A

Team Dynamics

Team Dynamics/
Lean Principles and Ideas

Trust &

Safety

Cohesion

Team Viability

Collaboration &

Communication

Conflict

Leadership

Info Sharing &

Knowledge

Exchange

Shared Mental
Model

Respect for People

Continuous Improvement & Perfection

<

2| <2

2

Optimize the Whole

2 |2 |2 | Openness

<_[<-| <-| Psychological

2 [ <

Customer Orientation

Having a Long-term Vision

< |2

Information, Communication & Process Structure

Establishing Integrated Teams & Collaboration

Decentralizing Decision-making & Empowering Project
Participants

Pull

< < | <<

Increase Process Transparency

\/

ering ENGINEERING

Association between team constructs and lean principles and ideas
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| cean Team Dynamics |

» Respect for people

I . :
6penness: L~> + Continuous improvement ﬂeam Viability:

» Optimization of the whole

Openness is defined as the It is a team’s capacity for
degree to which teammates growth, which is required for
openly share and receive success in future
information. performance. It is viewed as
i a team members’ willingness
* e to remain in the team.

z Y
& « Continuous improvement - |
| / and seeking perfection ¢ I-l "] /

* Having a long-term vision
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II ‘ Team Dynamics

m Trade Partners

Project A
GC/CM
5.00 4.00 3.00 2.00 1.00 0.00 1.00 2.00 3.00 4.00 5.00 A =GC - Trades
( Coliaboration with GC/cm 4.33 ] 119
Collaboration with Trades 4.33 0.62
Effectiveness of Communication 3.44 0.30
Accurate Information Sharing 3.89 0.75
Openly Share Information 3.78 0.06
Comfortable Talking in this Project 4.44 0.73
Trust in Team Members 3.56 0.56
[ GC's Openness 4.44 ] 1.02
GC Takes Trades Opinion 4.22 0.79
Comfortable to Express Disagreement 4.22 0.37
|:> Team Culture & Environment 4.22 1.22
Respect For Team Members 4.44 0.87
[ Future Work Willingness 4.00 ] 0.71
Value Relationship with Team 4.44 0.59
")  LPSWorth Spending Time 3.00 4.22 1.22

Trade Partners GC/CM

P
<

A 4
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II ‘ Team Dynamics

Project B m Trade Partners
GC/CM
5.00 4.00 3.00 2.00 1.00 0.00 1.00 2.00 3.00 4.00 5.00 A = GC - Trades
Collaboration with GC/CM 4.60 o7
Collaboration with Trades 4.80 0.94
Effectiveness of Communication 4.40 0.26
[ Accurate Information Sharing 4.20 ] -0.23
Openly Share Information 4.00 0.00
Comfortable Talking in this Project 4.14 4.80 0.66
Trust in Team Members 3.86 3.80 0.00
[ GC's Openness 4.29 4.00 ] -0.29
GC Takes Trades Opinion 4.00 4.00 0.00
Comfortable to Express Disagreement 4.14 4.14 0.00
Team Culture & Environment 4.00 4.00 0.00

Respect For Team Members 414 4.00 -0.14
[ Future Work Willingness 4.71 4.20 ] -0.51

LPS Worth Spending Time 4.57 4.80 0.23

Value Relationship with Team 4.71 4.40 -0.31

Trade Partners GC/CM

y
A 4
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II ‘ Team Dynamics

Project C = Trade Partners

GC/CM
5.00 4.00 3.00 2.00 1.00 0.00 1.00 2.00 3.00 4.00 5.00 A =GC - Trades

Collaboration with GC/CM 4.6 0.05
Collaboration with Trades 4.6 0.05
Effectiveness of Communication 4.6 0.42
Accurate Information Sharing 4.6 0.24

[openly Share Information 4.45 4.2 ] -0.25
Comfortable Talking in this Project 4.45 4.8 0.35

Trust in Team Members 4.4 0.31
[ GC's Openness 4.2 ] -0.07
GC Takes Trades Opinion 4.4 0.13

Comfortable to Express Disagreement 4.2 0.02
Team Culture & Environment 4.2 -0.07
Respect For Team Members 4.4 -0.05

[ Future Work Willingness 4.55 4.6 ] 0.05

Value Relationship with Team 4.45 4.8 0.35
C———> LPS Worth Spending Time 48 0.16

Trade Partners GC/CM

y
A 4

P Stat ARCHITECTURAL c H H
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== Planning Outcomes




II ‘ Planning Outcomes

. o/ _ 0
Range: 47% - 64% Range: 67% - 72% Range: 75% - 100%
Project A Project B Project C
0,
100% 100% 100% 100% g0, 929%  94%  94%
90% 90% 90% 85%
0, 0,
S0 64% S 67% 69% T1% g 720 egy,  68% 80% 75%
gg:ﬁl (i} 61% 520/ 530/ 59% 600/0 .............................................................. 70%
.................... 0 ° © 9
500/2 BTV eeeeececconnennad 48% e 50% 28;)
40% 40% 400/2
30% 30% 30%
20% 20% 20%
10% 10% 10%
0% 0% 0%
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 1 Week 2 Week 3 Week4 Week5 Week 6 Week 7 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7

The tasks that were done

Planned Percent Complete (PPC) =
The tasks that were supposed to be done
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‘ Comparative Analysis

Comparative Analysis of LPS Technical Processes Implementation

—Project A =—Project B Project C

Project Team Technical Training INTERACTION PROFILE ACROSS

5 ALL PROJECTS
Analyzing the trends 4 Project Team Cultural Training _SFOCLa'?BemOZO(r"\Ia' (tpoii“"e)
E |ask- base eutra
E Social-emotional (Negative)
3
100% 92.9% 93.80% 89 8%
. . 2 90%
Using Visual Management of the Project Team Coaching ~ 80%
Project Information 700
(o]
60%
50%
40%
30%
Project Team Collaboration Participation 20% 0 9.6%
10% 41%=30% 47%=15% =0.6%
O% — I | —— | |—1
Project A Project B Project C
Manage Constraints Prepration

Project Team Commitment

PennState ARCHITECTURAL
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II ‘ Comparative Analysis

Comparison of the Teams Dynamics- Average scores by
all team members

5 COMPARISON OF PPC FOR ALL CASE STUDIES
45 100% ———Project A —#—Project B Project C
4 (s
100% 95% 919 94%
3.5 ( 90% .
3 90% 85%
78%
25 80% . 71% 72%
2 - 67% 69% 559%
1.5 60%
1
05 50%
0 40%
X r &
\0@ é?’% &\Oo o &\00 . \@o L & ‘Q\oo B @9% 0{0@ < \(Qe 30%
S48 P o & SIS
§F & & & & & O P <<§$ N .Q\$ @06
S &L P T hE PO P \@‘* S eR 10%
*06\ ‘000 P > \é\o \\\%\Q«’Z&\ ) é\\o ,3{3’% Q@6 §‘\\>® Qé N \%\\o(\ @0&\ 0%
% X
W S \@ <& Q& 7O &S & o WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK S5 WEEK 6 WEEK 7
@@ R F O LK C e 8
< Ny
cP
=Project A ==Project B Project C
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| conctusion e

LPS Maturity Social Interaction Team Planning
Dynamics Outcomes
Positive
Agative
Project A 20 — 4-1%/3 o — 376 | 55%
Project B 28 — 4.7V 15% [ 425 [ 69%
Project C 37 »  9.6% 06% — 443 —{ 91%
Aggregate Aggregate Survey PPC
Maturity Score Percentages Average Average

P 5 9
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(R

Time Looking Backward

Time Looking Forward

I
I
. . . | .
* Not Culture or Methods — Sociotechnical Process Learning | Planning
reCIUIreS BOTH : rl:ﬁanceAnalysis | : E::lksitnr:ilr.::AnaIYSis
3 |
. . | | |
* Training needs to support BOTH E——
|| |
. . . . . I
* Meeting time is a shared resource — use it wisely! |
. Today Time

* You need to look back and reflect to improve your

plan to move forward Looking Forward
o | g  Trust ‘;

» Reliability and transparency build trust — it's a slow | \’
process and it starts over with every project and PPC C:::lt;:i':t
every relationship A |

| Reliability i

Looking Backward
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Elnaz Asadian, DPR Construction

el.asadian@dpr.com Link to download

Maturity Model - >>

Rob Leicht, Penn State
rmli167@psu.edu
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