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ABSTRACT

This paper highlights why educational projects
are different form other projects, why the 2 phase VE
study is beneficial; the team composition and
computer techniques to enhance the study. The paper
addressees the history of the 2 phase, discusses why
the 1st phase is important and describes the effective
team composition. It identifies techniques for
running the 1st phase workshop using a laptop
computer, LCD, portable printer and software and
hardware.

Introduction

Over the years of leading VE studies for
educational projects, I kept identifying functional
relationships that did not have identifiable cost
impacts, but would certainly impact how well the
school might function. Frequently the clients were
frustrated that these issues were identified too late to
be useful.

To solve the problem, I devised the 2 phase VE
approach for educational projects. The basic focus of
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the first phase is to review the functional relationships
and to suggest alternative approaches to meet the
desired functions.

After being involved with over 50 VE studies for
Educational Projects in Washington State, I observed
that a number of architects would time the VE studies
so to avoid significant input by the VE team. This
trend seemed to be used by architects that resented
the VE process. Other times, studies were done
merely to comply with the state law and neither the
school district or the architect were interested in the
potential savings and benefits that VE could provide.

Some studies were held prematurely based on
sketchy information submitted by the architect. For
these studies, the VE team had nothing significant to
evaluate. If the team suggested some modifications,
of course, the Architect was planning to do the work
that way and successfully minimized the value or
input of the VE team. When the major systems were
later defined, there was no opportunity to apply
sound VE practices to evaluate the decisions.

Other VE studies were held so late in the design
that there was no time to go “backwards” and make
the changes. In addition to VE proposals, other no
cost recommendations for functional changes and
space relationships were being addressed but, were
too late to incorporate into the design. The age old
problem of timing convinced me that there was a
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better way of performing VE studies, consequently I
developed the 2 phase VE process for educational
projects. I found that the 2 phase process could
actually speed up the design. It also resulted in a
design that better met the stated needs of the district
and provided excellent opportunities to reduce
unnecessarily high costs.

The 2 phase process seems to be the best of all
worlds. The first phase is held early in the design,
preferably during conceptual design when there is
time to impact the functional relationships and spatial
relationships. The process works well whether 1 or
multiple schemes have been developed. The 2nd
phase is held towards the end of design development
documents when sufficient detail is present. The 2nd
phase uses the traditional 40 hour approach with the
information, creative, judgment, development and
recommendation steps.

Two Phase School VE Workshop History

The genesis for the 2 phase workshop happened
in 1985 when I was the Director of School Building
Projects for CH2M HILL NW Inc. CH2ZM HILL
had performed several single phase VE studies for
North Thurston School District (NTSD) and had
routinely evaluated the functional relationship of
spaces (generally, a no cost proposal) along with the
technical systems cost proposals. Invariably it was to
late in the design process to accept the functional
relationship suggestions. The Director of Facilities
for NTSD acknowledged his frustration of their
inability to accept the recommendations due to their
need to finish design, construct and occupy the
school.

Sharing the same frustration, we talked about
performing a 2 phase VE study with the 1st phase
focusing on the functional relationships of the
building and site design versus the technical “brick
and mortar”.

The first 2 phase VE approach was used on
Pleasant Glade Elementary School, a 48,200 square
foot school sitting on 13.4 acres. The 1st phase
study was two days long and evaluated five design
schemes prepared by the design architect. The VE
team included the VE Team Leader (VETC), VE
Architect and VE Educational Specialist.  The
combined VE team included members of the VE
team, the architect and district representatives.

The phase 1 steps included:

27

1. Orientation: An explanation of the purpose
of the study session was important since this
was a new concept.

2. Program Review: This step provided an
understanding of the program requirements
and opportunity for the team members to
question relationships and square footage for
each function.

3. Site Analysis: To gain an understanding of
the site constraints

4. Establish evaluation criteria: A brain-
storming approach was used to establish
functional evaluation criteria and
unnecessarily high-cost items. The criteria
were established subsequent to an exhaustive
review of the five schemes.

5. Evaluate initial schemes: Each design was
evaluated with the above criteria list.

6. Functional Analysis: After the design with
the highest rating was identified, a review
was made to identify areas for potential
improvement

7. Creative Phase: A functional analysis of
poorly defined functions was made and alter-
native methods of solving these functions
were identified.

8. Refine (Develop) Design: The highest rated
design was refined to incorporate items from
the functional analysis

9. Re-evaluation:
re-evaluated.

The refined designs were

Before beginning the workshop, several of the
district representatives had already pre-selected a
design that they liked the best. During the VE
process, after establishing the evaluation criteria and
during the evaluation, the district representatives were
overheard making the following comment “now that
I evaluate that design (the one they previously liked),
it does not work.”

That comment was the driver for future studies
for it set the stage of owner involvement. The study
was highly successful. After the 1st phase study, the
design architect published an article in the Seattle
Chapter SAVE "SAVE-IT" newsletter. The
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following paragraph summarizes his reaction to the
process

“The results were phenomenal.
Preconceived ideas of which
schematic site and floor plan design
were the best going into the study
were quickly turned into taking the
best of each and developing a final
site and floor plan. Owners and
users of the new facility soon
developed a feeling of authorship of
the final design. Ideas and
concepts which otherwise may not
have surfaced due to time
constraints were studied.  The
process accelerated the final site
and floor plan approval by weeks”

The approach gained a “win -- win” reputation.

What Makes School VE Different From Other
VE Studies?

Having worked as a design architect, spent 8
years with a major international engineering company
and being involved with over 135 educational VE
studies in Washington, 1 noticed some fundamental
differences in the planning and design process.
Engineering projects generally involve more “truths”
e.g., design elements and functions that can be
quantified. School design involves philosophies and
perceptions that are “soft truths” and sometimes
impossible to quantify.

School planning and design have a different
process than most engineering and architectural
projects. For example, in the waste water industry,
the designer is generally working with other technical
people that understand the technical process and
concerns. The user is generally technically astute
with the particular subject. This same thing generally
holds true for highway, airport and other industrial
design. Hospital and educational planning generally
involve a large variety of users, all with their specific
vested interest.

The school planning process has a diversified
team of people involved in the design. The School
Board (the elected governing body) often plays an
important role in the design although, they may not
know anything about design. The teachers play an
important role although their expertise is in teaching
and they generally have a difficult time visualizing
functions and space requirements. The future school
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or planning principal has particular likes and dislikes
based on his or her individual style and preferences.
The citizen advisory committee, (the constituents) has
a role in decision making process along with the
maintenance department and some of the key
administration team. There is the important
ingredient, the students and of course, the budget.

Generally, all of these groups have had input into
the planning/programming and some input during the
design. Frequently the team gets smaller during
design and is made up or representatives from the
various groups.

Since there are so many people involved in the
process, 1 found that the VE team can not work in
isolation as in the traditional approach and determine
important functional relationships and needs. Even
though the VE team may consist of educators, each
district might have a different philosophy on how
they want to deliver the educational program.
Consequently, the phase 1 workshop is far more
effective when these people are involved.

Design projects with “soft truths” and significant
involvement from lay people requires a new form of
engineering I call Humaneering.

The 1st Phase Team For Educational Projects

Considering the concept of humaneering,
ownership and understanding perceptions and
needs, I have found that a highly successful phase 1
study must have a combined VE team that includes
the owner and a the designer. The combined team
enables more transfer of information and enables
the true concerns or functions to be identified. The
1st phase is generally held at the client’s locale.

The makeup of the 1st phase team might include:

From the VE team: The VETC, VE
Architect, VE Educational Specialist
From the designers office:
representatives
From the school district: The educational
programmer, the planning principal, various
teachers, director of curriculum, district facility
planner, assistant superintendent

Two

The actual makeup of the combined team will
depend on how the district is organized. A maximum
of 10 to 12 people works well. Anything larger than
that become unworkable. For some 1st phase
studies, we have included an estimator, civil engineer
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and a construction person. The team makeup is
predicated on the objectives and function of the
study.

I recently performed 1st phase studies for two
adjacent school districts. Both studies were for new
middle schools. One study was highly successful and
one was a failure (at least in my eyes). After the
failure, I reexamined my previous 2 phase studies to
find a common thread of success and failure. The
success invariably came when I had a combined VE
team of VE members, owner and designer versus our
team working in isolation.

What makes the combined team so important for
the Ist phase study? The knowledge, understanding,
authorship, ownership, clarity of perceptions, sharing
information, the “OH that’s what you mean”
awakening, and the synergy you get from multiple
perspectives of the user and the designer and VE
team. The acceptance of concerns is minimized when
people buy into the problem before you solve it.
This approach gives the VE team a clearer
understanding of whether a problem exists or not and
results in higher probability of acceptance

Often times a design solution is in response to a
stated problem however, the problem may not be
apparent without the discussions with the user. 1
have had many sessions when the real issue came out
only after a period of probing, restating and
inquiring. Had the VE team been in isolation, we
would have come to the wrong conclusion as to the
function and purpose of the design or we would have
spent considerable time on an issue that had no
possibility of implementation.

The 1st Phase Process for West Valley Middle
School

Of two recent Ist phase studies, the successful
study for West Valley Middle School had a combined
team and an architect that was willing to use the VE
process to assist him with the design. The un-
successful study did not have the client and owner
available to help identify concerns or problems during
the study consequently, there was no ownership or
understanding of the “problems”. The killer phrases,
“it’s not a problem”, “we spent a lot of time on
this”, “our expectation is...”, “we have other needs”
along with a defensive attitude, was the response
from the designer and owner (the principal and
teachers).

The West Valley School District was not using
state funds consequently, they did not have to hold a
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VE study. They elected to have a 2 phase study
because of previous successes with that format. The
makeup of the combined team included:

District Business Manager

District Assistant Superintendent
District Music Teacher

District Administrative Intern/Teacher
VE Team Leader

VE Educational Planner

VE Architect

VE Estimator

2 Design Architects

The following process was used for the st phase
study:

1. Establish evaluation criteria: Using "Brain
Storming" techniques, the combined team estab-
lished functional evaluation criteria for both the
site and the building. During the process, the
criterion was not analyzed as being valid or not
appropriate.  The criterion was input into a
Microsoft Excel spread sheet as it was devel-
oped.

This brainstorming technique rapidly listed
proposed criteria and enabled free flow of
thought without being hung up on the validity of
the item.

2. Criteria Ranking: After establishing the
criteria, the team prioritized the criteria as
Essential, Preferred, Desirable or not applicable.
The ranking for each criterion was input into the
spread sheet.

Essential criteria was valued as 9 points
Preferred criteria was valued as 6 points
Desirable criteria was valued as 3 points

This step provided the discussion for
determining the appropriate functions and an
opportunity to discuss concerns and clarify
concerns. The actual scheme was not referred to
during the first 2 steps. The program
(Educational Specifications), operational
knowledge and the specific information from
each of the members present helped develop the
evaluation criteria and the level of importance.
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Table 1 is an example of the layout and some of the
criteria addressed during the study.

Table 1

New Middle School Phase 1 Value Engincering Study
Evaluation Criteria and Priority sorted by item

number

Item Bldg/ Key Phrase Priority
#  Site
1 B School within school a
2 S Flexibility for expansion of 4 classrms b
3 B Single story vs 2 story ¢
4 B Support team teaching a
5 B Common spaces for sharing a
6 B Ease of supervision a
7 B Efficient movement of people a
8 S Outside spaces to support 2 schools b
9 S Three combo baseball softball field b
10 S Three overlapping football fields b
11 S Common bus loop a

3. Evaluation/Analysis: The scheme was
reviewed with a 4 tier rating system:

Fully meets criteria was valued as 3 points.

Partially meets criteria (there is room for
improvement) was valued as 2 points

Fails was valued as minus 1 point

Areas of the design that did not have sufficient
design detail were given a score of "0”.

Table 2

New Middle School Phase 1 Value Engincering Study

Sorted by priority/evaluation based on Scheme 1

I have found that the most effective method of
rating is to have team members call out the rating
that he or she feels is appropriate. If no one objects,
that rating is used. If one or two people try to
dominate the group, I specifically ask for other input.
If I sense that someone disagrees with the assessment,
but are not being vocal, I ask them for their
concerns. This method is highly effective in that it
brings out the perceptions or concerns. Often it helps
clarify a specific concern that had not been previously
clarified.

The results were input into the computer to
highlight the criteria that failed. See Table 2 for an
example sorted by priority and subsorted by those
criteria that "Failed" followed by those criteria that
were "Marginal” followed by those criteria that
“Fully met the requirements”, followed by those
criteria that were not evaluated due to lack of
information. The actual print out and screen image
only includes columns A through D, F and G. The
balance of the columns are transparent performing the
calculations necessary for the final answers.

The total score for the items evaluated was
calculated and compared with a perfect score (for
evaluated items). The original scheme evaluation
is shown along with a reevaluation after scheme 1
was revised. Note this system works extremely well
for multiple design solutions also.

Item # Bldg/  Key Phrase Priority S# 1 S# 1R
Site Rating Rating
Row Col 4 Col B ColC Col D Col F Col G
11 17 S Common bus loop a -1 3
12 27 B Security zones within building a -1 3
13 62 S Bus area easily supervised a -1 2
14 6 B Ease of supervision a 2 2
15 25 B Sense of entry a 2 3
16 4 B Support teaming a 3 3
17 152 B Flat stage w/ portable risers a 0 0
18 11 S Three combo baseball softball field b -1 3
19 185 S Provide fire loop with minimal pavement b 2 2
20 202 B Minimize extent of exterior walls b 2 3
21 20 S Separate staff parking for each school b 3 3
22 30 B Gym close to commons b 3 3
23 32 S Ease of access by public to commons b 3 3
24 112 B Technology close to restrooms c 2 3
25 Total Points 114 249
26 % Max Points 41% 89%
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Summary Results: In addition to the
computer print out, and sorted data by
criteria, the combined team summarized
their perceptions of positive and negative
traits of the design. This approach
(humaneering) helps each person summarize
their feelings when items are not necessarily
quantifiable or there isn’t time to establish a
quantifiable measurement. The following
are examples of some of the summary
comments:

Trait Comment

+ Central Irc

+ Central commons

+ Separation of bus from auto
- Bus loading area

- Kitchen location

- Interior circulation

5. Functional Analysis: As a part of the
evaluation, several items were
identified that required further study of
the function. In some instances the
additional study could be established
within the study by bringing in other
specialists as required or they are
deferred for future analysis. An
example of the some of the functions
that required further analysis included:

The proposed technology/art program.

Is the kitchen to be full service or a
warming kitchen?

How will the project/activity spaces be
used?

The function of the stage:

What is more important -- Room size or
activity space?

What kind of food service approach will

be used? scattered/line etc.

Are student lockers necessary?

6. Design Revisions: After the
evaluations were complete, the group
broke into two subgroups to refine
and/or modify the scheme. This step is
similar to the analytical step of a
traditional 40 hour VE study. During
this step the computer printout identify-
ed the functions that need to be
modified that was used as the guide line
for the redesign effort.
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One of the reasons there were 2 design
architects present, is that I generally break
the group into 2 teams for this step of the
study. That way I have a design architect
on each team. 1 assign teams based on the
members present to get two balanced teams.

7. Evaluate redesign solutions: After
each team redesigned the schemes, the
redesigns were reevaluated using the
same criteria to verify the enhancements
and remaining deficiencies. Both
solutions received higher scores after
the redesign efforts.  The original
scheme had 2,274 points or 82 % of the
maximum score and scheme 1R had
2,655 points or 96% of the maximum
score.

8. Revise Redesign Solutions: After the
evaluation was complete the group
unanimously chose Scheme 1R as the
designs that best meet the needs and
functions and acknowledged there were
still some areas for improvement.
Scheme 1R was further revised.

9. Sub Element Functional Analysis: It
became apparent during the study that
there were some spaces that needed
specific attention. The pods (an area
with a cluster of classrooms) did not
seem to meet the initial functions. The
intended functions e.g. group
instruction, individual work, computer
use, special projects, circulation etc.,
were identified as primary and
secondary functions. Four schemes
were developed with the advantages and
disadvantages identified for each scheme
against the stated functions.

10. Estimated Preliminary Building Cost:
A very preliminary estimated cost for
each of the schemes was identified.
The cost was based on the gross square
footage and the exterior wall area.
Since there were no systems or
materials identified , these two factors
provide the basis for the greatest cost
differential. The square footage and
wall area are:
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Scheme #1 Scheme # IR

101,250
22,400

Gross Square Footage 103,234
Exterior Wall Area 23,900

The estimated construction cost for the
conceptual schemes is based on $75 to $80 per
square foot. Considering this range of cost, the
ranges of preliminary costs are:

Scheme #1
$7,700,000 to $8,300,000

Scheme #1R
$7,600,000 to $8,100,000

11. Presentation to Large Committee

With the combined VE team agreeing with
the problems (identified by the evaluation
process), and agreeing with the solutions, the
presentation to the large committee was fairly
simple. The district and designer had already
bought into the concepts and supported the
decisions. The larger committee was given an
overview of the process, a summary of the major
issues, the design solutions and the final results.
They accepted everything as presented.

The district had these comments to say after the
study.

“Members of the District’s team,
including two school principals,
were skeptical that the VE study
was a good use of resources.
However by the conclusion of the
study, all district members agreed
that the process was valuable. The
team felt that the process drew out
weaknesses in not only the technical
plans but also identified issues that
needed further study. Everyone on
the team was able to participate
fully and left satisfied that all
important  issues had  been
addressed.”

It is though the adaptation of the traditional 40
hour VE approach that the 1st phase worked. The
2nd phase providing the VE study in a traditional
format was also equally successful.

Use Of Hardware And Software To Facilitate
The Process
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When I first started the 2 phase VE studies, the
flip chart approach was used for the 1st phase. We
would generate up to 200 evaluation criteria and have
flip charts scattered throughout the room. When we
ranked and evaluated each design against the criteria,
colored markers with a specific color representing
each design were used. It became awkward to
coordinate. During the breaks, all of the flip chart
information had to be transferred to the computer to
sort the information.

As a result of the phase 1 VE process, a high tech
approach to effectively facilitate the process was
incorporated into the phase 1 study.

Through the acquisition of a color LCD screen,
overhead projector, laptop computer, portable printer
and appropriate software, the process of meeting
coordination, documentation and report generation are
simplified.

The LCD screen is a SAYETT Datashow color
projection pad sold by Boxlight Corporation. It
operates as an external VGA screen with the ability
to display 512 colors at one time from 79,507
available colors. It will operate from either IBM
compatible or Macintosh computer systems.

The laptop computer is a Toshiba T2400CS 486
DX?2 50 megahertz passive color system with 8 megs
of RAM and a 250 megabyte hard drive. The
computer has the capability to use an external
monitor and built in monitor concurrently or the
external monitor can be toggled off. This feature is
convenient when you need to work without distracting
other activities.

The overhead projector is required to project the
computer images on the wall or projection screen
from the LCD screen. I use a 3M model 9200
projector with high intensity lights. The added
feature is a switch that immediately changes bulbs in
the event a bulb burns out. Another switch will
change the intensity. Even though it is awkward to
carry, I generally take it with me to the different
sessions even though the client might have one
available. When I have used someone else’s
overhead projector, invariably the light intensity was
not strong enough for projection images or it lacked
the ability to fine focus the image.

To have hard copy information to hand out, I
carry a HP Deskjet 310 printer with a sheet feeder to
the sessions. I bring a color cartridge when color
documents are desired. In letter quality mode, the






