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been interested in developing an evaluation method to evaluate the
architectural design. Previous studies confirmed the need to develop
standards-based evaluation models to evaluate the students' architectural
designs in all design stages, as well as an objective weighting method
to quantify the weight of each evaluation criterion compared to other
evaluation criteria. In this context, this research proposes a criteria-
based evaluation model that is oriented to evaluate the students' products
of working drawings in the construction documents phase. This research
concluded that using a criteria-based evaluation model can achieve a
good, accurate, and fair evaluation of the working drawings and can
decrease the deviation among multi-evaluators as well as leading to
improve the quality of students” working drawings.

I. INTRODUCTION

The evaluation has a substantial role in the learning/

of the architectural design evaluation in the construction
documents stage.

teaching process because it allows judging the quality

of the students and their products!'. In addition, it is the
main component of the instructional design, which looks
at how the instructor determines if the learning solution
was successful and led to the desired results®. It is also
essential for teaching staff in the educational institutions
where they are required to possess the ability to make
good, fair, cthical value, on-balance, evidence-based,
and defensible judgments®™ about the level of students’
achievement according to the educational standards. In
addition, they should determine a score that accurately
reflects the students’ situation in the learning of program
curricula. Currently, the assessment problem is how to
perform an evaluation method™ that depends on standards.
Add to that no available tool to evaluate the comprehensive
architectural
except for some tools that consider one or more of the

performance of the building's

L. I Statement of the problem

A need was emphasized by some previous articles!> 78
to develop a standards-based evaluation model to evaluate
the students' architectural designs as well as an objective
weighting method to quantify the weight of each evaluation
criterion compared to other evaluation criteria. Also, a
previous study®™ concluded that without further scientific
contributions, there is no way to develop a standards-based
evaluation method to evaluate the architectural design in
all design stages. In addition, some students feel aggrieved
because the evaluation method of their designs was often
non-transparent, holistic, and subjective.

Add to that, the instructor's experience confirmed that
the difference between multiple evaluators of the students’
architectural designs and working drawings sometimes
accounts for more than 50%.

design

performance criteria of the building's design. Therefore,

many educational institutions have made clear initiatives
towards criteria-based evaluation methods to make the
evaluation process less ambiguous and more transparent!!.
In this context, this research presents an empirical study
to solve a researchable, significant, and feasible problem

L. I Research objectives

This paper proposes a model of criteria-based
evaluation that is oriented to evaluate the students' products
of architectural designs in the construction documents
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phase as well as aiming to include the senior students in
the assessment process to acquire the evaluation skill and
improve their performance.

L. IIT Research methodology

The researcher depended on analytic and inductive
methods to analyze and induce the collected information
sources such as journal articles, conference proceedings,
reports, websites, and books related to the research
general area. Then, the researcher formulated the research
problems, research objectives, and the research conceptual
structure. Add to that, the researcher followed empirical
and comparative methods to apply the proposed models of
criteria-based evaluation as a prototype to solve the research
problems. Besides, tools of observation, experiment, and
questionnaire were applied to collect information and
receive feedback. Finally, a discussion was conducted to
interpret the findings, explore the results’ significance and
draw out conclusions.

II. Theory
II. I Past researches

Few studies were interested in the role of assessment
in architecture education®. For example, a previous study
by Cikis and Cil revealed that most of the design teachers
think that criteria-based evaluation is absent in architectural
design education as well as highlighting that although
the assessment is the driver in the quality of students
learning, there is a lack of interest in the role of evaluation
in architecture education’, e.g., a previous study revealed
that it is impossible to clarify specific decision-making
without indicating the evaluation criterial®. Also, three
studies by Utaberta et al.>% % revealed that evaluation in
the architectural design hall is holistically and subjective.
In some cases, some students feel frustrated and believe
that they have fulfilled all required work while they are
still getting bad grades. While other students subjectively
are given good grades and completeness of the task
whereas, they are nearly the same!®. Students’ frustration
because of the absence of transparency in the evaluation
processt®!. Another §tudy by Yusoff et al. has revealed that
performance evaluation depends on human interpretations,
which are very subjective and uncertain!'®”. Uzunoglu
proposed a tool for assessing architectural designs, which
considers universal architectural design standards of form,
function, and construction as the main criteria”. Those
three main criteria include minor criteria. Each one has a
relative weighting so that students can identify the quality
of their architectural design.Utaberta and Hassanpour™

presented an evaluation model that includes assignments
with some of their criteria based on course objectives,
instructor's expectations, and implemented strategies in
the design hall. Each task has awarded relative weight®!.
However, bad-designed evaluation has the power to hinder
learning and deform the progress course”. While well-
designed evaluation enhances transparency expectations
and provides opportunities for students to self-monitor,
practice, and receive feedbackl!.

A study by Oluwatayo et al.l'! revealed that nominal
attention was given to the differences in evaluation criteria
at the architectural schools. In addition to their effect on
deciding the efficiency rating of the future architects!'!l.
Also, the study confirmed that a statistically significant
difference between the scores when the evaluators of
different architecture schools or professional institutions
use different models of evaluation parameters!''!.

The challenge that teachers face is to find ways to
motivate students to participate in new teaching strategies
that help them achieve their goals and develop successful
projectst’?l. Self-assessment is one of those strategies to
enhance the students’ evaluation skills and prepare them
for professional challenges.Currently, standards-based
education considers student self-assessment as a tool to
improve student motivation, engagement, and learning!'!.
Finally, assessment is not an end in itself but a vehicle to
improve educationl.

ILII Design process

The design process is cyclical and iterative and consists
of six steps!':

1- Problem definition.

2- Information collection.

3- Brainstorm and analyse ideas.

4- Develop solutions/build a model.

5-ldeas presentations for feedback.

6- Design improvement!'4,

ILIIT Basic Design phases

The main phases of architectural design are:
- Pre-schematic design

- Schematic design

- Design development

- Construction documents

- Bidding

- Construction administration

Figure 1 shows the exerted work by architects in the
main design phases!'>.

206



Volume (4) - Issue (2) - Sep 2020

Engineering Science and Military Technologies

Construction
documents
40 %

Fig. 1: Proportion distribution of executed work by architects in the design stages!'>).

It is clear that the construction documents phase is the
biggest stage for the designers and accounts for 40 % of the
designers' work!™], which confirmed the working drawings'
significance as well as the importance of the evaluation
process to produce high-quality working drawings.

In this stage, the designers will finalize all the
construction drawings, as illustrated in Figure 2, which
include structural details, working drawings, HVAC
systems, plumbing installations, electrical installations, gas
supplies,and hazards protection systems (fire, earthquake,
flood). Designers must ensure that all drawings and
specifications consider aesthetics, technical features, and
economic considerations.

In addition, construction drawings must be
comprehensive, complete, detailed, fully coordinated,

constructible, and error-free.

Working drawings of a building design depend on the
type, size, and shape of the project and include a site plan,
floors” plans, sections, elevations, architectural details,
landscape details, roofs, reflected ceilings plans!>!6],
windows and doors details, interior design details, fixed
equipment details, and movable furniture details as shown
in Figure 3.

All drawings must have all technical information
and dimensions. Also, architects should prepare well-
specified Specifications to enable bidders to prepare
accurate estimates of the quantities, quality, and attributes
of the building materials that are essential for issues
of construction tender, building permit, and building
construction.

Construction drawings

v v v

v v v

Structural Mechanical
drawings drawings

Working
drawings

Electrical

Plumbing
Drawings

Hazard protection

drawings Drawings

Fig. 2: Classification of construction drawings
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Working drawings
¥ Y L J Y Y A L
Lavout Plans Sections Elevations Doors & Architectural & Interior & furniture
- (Floors, roofs) windows landscape details details

Fig. 3: Classification of building working drawings

IL.IV Construction documents phase in the architecture
curricula

The main objective of the architecture programs is
to graduate architects versed in professional skills and
architectural sciences. Therefore, the core of the architecture
programs consists of a sequence of architectural design
courses!!'” which parallel series of theories, history, visual
expressions, environmental sciences, structures theories,
buildings construction, working drawings, technical
installations, simulation & cad tools, urban design,
and elective courses that provide the basis for graduate
architects.

Producing comprehensive and applicable architectural

designs require great work and time. Therefore the courses
of architecture programs are arranged to divide the
architectural design phases, as follows, and as shown in
Figure 4.

» Architectural design courses concern with the pre-
schematic design, schematic design, and development
design phases.

* Courses of buildings construction, working drawings,
technical installations, and design of structural systems
concern with the construction documents phase.

* Courses of quantities/specifications and Contracts
documents concern with the bidding phase

e The course of building construction management
concerns with the Administration phase

Distribution of design phases
into architecture curricula

¥ ¥ : v v
Phases of (Pre-schematic Admini .
design, Schematic design, Construction documents phase Bidding phase 1m11!'1:;;atm|1
Design development) P
« Architectural design * Building construction = Quantities & Building
. . * Structure systems design specifications construction
* Interior design L ,
duati . * Technical installations * Contracts documents management
Graduation project - Working drawings

Fig. 4: Distribution of design phases into architecture curricula

I1.V Criteria-based evaluation

Evaluation is the procedure of judging something’s
quality, importance, or valuel. Also, it is an act of passing
judgment based on a set of standards'!. A good evaluation
should have four qualities: reliability, standardization,
validity, and practicality,while criteria are attributes,
rules, conditions, or facts used as standards to evaluate
something®!. Recently, using standards in the evaluation
process has become more widespread that standards provide
openness and transparency in the evaluation and clarify the
basis of assessment!!®l. Also, the criteria support focusing
on opportunities and needs for quality improvement!'®,

II.V.I Importance of criteria-based evaluation

- Achieving a transparent, defensible, consistent, reliable,
fair, and reproducible evaluation process

- Encouraging consistency and decreasing the deviation
among multiple evaluators by sharing the same marking
criteria™.

- Limits the possibility of unfair subjective judgment

- Effective in working drawings' evaluation

I1.V.II Students’ Self-evaluation

Self-evaluation is a strategic tool to improve students’
performance. However, involving senior students in the
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evaluation process has many advantages such as:-

- Students gain intellectual skills such as: evaluating the
characteristics and performance of the building components
and systems®’,

- Increase the students’ responsibility and objectivity.

- Transform the role and status of the students from passive
learners to active learners.

- Improve the students’ understanding of the subject matter,
skills, and processes.

- Support students to improve the quality of their products
(working drawings).

II. VI Current evaluation method of architectural
design

Many architecture schools around the world are applying
similar evaluation methods to evaluate the students’
designs in architectural design courses. These methods
depend on the course instructors’ scientific background
and experience. The evaluation method considers some or
all main performance criteria such as aesthetic, functional,
$tructural, social, environmental, economic, and safety?! as
well as sub-criteria that originate from each main criterion
according to the level of the architectural design course in
the study plan of the architecture program. These selected
criteria are a mix of qualitative and quantitative evaluation
criteria that are used to evaluate a mix of qualitative and
quantitative input data in the architectural design drawings.

Quantitative data are measurable quantities such

as lengths, masses, numbers, and percentages while
qualitative data are descriptive and regards aesthetic
aspects of building design such as space, form, shape,
size, texture, balance, unity, color, symmetry, proportion,
pattern, decoration, etc. That expresses beauty and taste
and can be noticed but cannot be measured. However,
instructors should award a relative weighing or a score to
each parameter in the evaluation criteria mix of student’s
achievement. Currently, there is no agreement about
using an integrated evaluation model based on specified
performance standards and their relative weights to
evaluate the buildings' architectural designs. However,
this kind of grading model still depends on the course
instructor's opinion that may be a subjective judgment in
some cases, as well as occurring of a huge deviation among
multiple evaluators, are possible.

In the final presentation of the architectural design
courses, each student should submit the project analytical
studies, concept, layout, floors' plans, sections, facades,
perspectives, details, and project models according to the
predetermined format, scale, and presentation techniques.
The course instructors divide the total grade on the required
design assignments’ (analytical studies report, architectural
design drawings’, project model, oral presentation of
the project). In this context, the instructor evaluation
of the students' works in the current working drawing
course is based on the evidence of achievement?? as
classified in Figure 5.

Classification of students’ achievements (objectives & outcomes)

Quantitative Achievements

Qualitative Achievements

— -
T

— —

— —
e

Achieving the required walid
documents of the project working to:
drawings (checklist) that includes:

Site  plan, Floors, Sections,
Elevations, Architectural building
envelope details, Furniture & interior

of a building’s main space.

Achieving the required working drawings according

a) International/local standards in Egyptian building
codes, standard specifications of building products,
and building laws & regulations.

b) Engineering technical drawings criteria such as:
format, dimensions, technical information,
structure, module, materials, technical installations,
accuracy, innovation, etc. (as shown in tables 3, 4, 5).

details, Quantitates & specifications sheet

Fig. 5: Classification of students’ achievements (objectives and outcomes)

The given grade is equivalent to the achievement
level in the submitted design documents’ (achievements
evidence), as shown in Table. 1. In this context, student’s
achievement evidence in the working drawings project is
a mix of quantitative and qualitative objectives /outcomes
that are documented in the project’s documents (working
drawings sheets, quantities and specifications tables,

details models) and are evaluated using a mix of qualitative
and quantitative performance indicators of building design
against standards in international/local building codes,
building laws and regulations.

In addition, the working drawings should meet the
predetermined presentation criteria of the project working
drawings, as shown in Tables 3, 4, 5.
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Table 1. Levels of the students' achievements in the working drawings of the building design projects.

Grade type Achievement level

Letter Grade A B C D E F

% Bands 85:100 75:84 65:74 50 : 64 30:49 0:29
Project appreciation Excellent Very good good Pass Poor Very poor
Project Status Succeed Failed

Notice: The completion percentage of the Project grade parallels the completion percentage of the project documents that are evaluated
using a mix of quantitative and qualitative performance criteria versus international/local standards.

1. An empirical study

Achieving this empirical study was within the frame of
the working drawings curriculum that senior students learn
in the department of architecture. The working drawings
curriculum is the main course for studying architectural
designs in the construction documents phase. The students
learn them for four semesters or more, and the course
duration time per week is at least six credit hours.The
study plan of the architecture program allocated two hours
to lecture and allocated the other four hours to tutorial and
criticism sessions. Many architecture schools in Egypt
and other countries follow a similar traditional method to
educate working drawings courses. The teaching method
depends on lectures and tutorials.

- Topics of this course as the final course of working
drawing courses in the department of architecture focused
on developing students' skills in preparing the working
drawings of interior design details, installations details,
and furniture details for a large-scale project.

- The course coordinator gave the lectures, while the
course coordinator and tutors gave the tutorial sessions.

- Lectures began with an introduction to the course
objectives, course contents (lectures, assignments),
evaluation criteria, grading system, submissions' schedule.

- Students began with selecting a design project
from their previous designs in the third year to

prepare their working drawings.

- If the selected design project was too large, each
student could choose a small building or a small part of
the large-scale project to achieve the required working
drawings in the pre-determined course time.

- Each student got a submission schedule that includes
the number, scale, specifications of the required drawings,
and dates of follow-up and final submissions.

- Each student should fulfil his/her project's working
drawings, which contain full detailed plans (floors,
ceilings), sections, decoration works details, furniture
details, and technical installations details.

- Consideration of climatic and environmental aspects
was one of the main objectives in the first part of the course
content. Add to that it was an essential part of the project
design studies in the architectural design course. Therefore,
the course coordinator asked the students to consider the
climatic and environmental design criteria while preparing
their projects’ working drawings.

- Students are encouraged in the lectures and tutorials to
prepare buildings’ envelope details that are consistent with
Egypt climate and environment such as green roof, heat
insulation, double or triple glazed windows, and selecting
Egyptian natural materials.

In other words, they should apply strategies for
improving the buildings’ energy efficiency, as shown in
Figure 6031,

Strategies for improving
buildings® energy efficiency

v

v

Improving the Improving the Supply
energy efficiency performance of the buildings® with
of the building’s buildings operation renewable

envelope systems energy sources
components

Fig. 6: Strategies for improving buildings’ energy efficiency [23].
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In addition, they should innovate construction
details while they prepare the working drawings of
their projects (as shown in Figure 7). Every week the
instructor gave a lecture on the scheduled topic contains
the lecture objectives, similar case studies, architectural
and constructional details of the building components, as

shown in Figure 7 as well as giving general feedback about
the previous and subsequent submissions.

In the tutorial hours, the instructor and the tutors
explained to the students (individual and in-groups) how
to solve the technical problems of preparing the required
working drawings.

, o
_
B0 cm x40 em AC Duct Damper Ceiling
20 em R.C. supported independently SUSpension
y loceiling system syEtem

L]

1 -

t
Fire Damper 1& )
P % Fire Damper 4
Frame Top Cross Rail
30 mm Bradford Part N°128
Fire seal Damper Stri
L1]f il (L= .
n r"_-.f- 1L ."L:. HI -

F 5

GYPROCK FYRCHEK
plasterboard lavers

and thickness
appropriate for system

60 em % 60 em Air Diffuser
Volwme Dampers

Furring Chanmel
Part N7129

Fig. 7: Detail of Air Conditioning duct/damper penetration in the ceiling (source: www.gyprock.com.au)¥.,

Every week at the end of the tutorial hours, the
course coordinator and the tutors evaluated the students
working drawings and awarded each student’s work
grade and feedback (feedback includes drawings errors
and suggestions to develop the details of the building
components).

After evaluating exercise-1 of students' works, the
course coordinator and the tutors found that the drawings

contained significant technical errors. The instructor
awarded scores to the students' works using the proposed
models, and the tutors awarded holistic scores to those
works. Table 2 shows considerable differences between
course coordinator scoring and tutors scoring. However,
maybe due to the variation in the practical experience and
scientific background of course teamwork members, or due
to holistic and subjective judgments.

Table 2: Significant differences between course coordinator scoring and tutors scoring for Exercise-1

Student No. 1 2 3 4 5

Mean Deviation

Deviation (%) 52.6 22 44 | 56| 448

48.7 | 248 | 45 | 394 22 13.6 27.55

Before evaluating exercise-2 of students’ works, the
course coordinator divided the total grade into the exercise
drawings (plans 40%, interior sections 40%, interior details
20%), which led to decreasing the deviation in some cases.
However, there remains a significant deviation between
the instructor's evaluation and the tutors' evaluation in
other cases. Also, the working drawings of the students

still contain remarkable and repeated errors that can be
summarized as follows:

* mistakes in sheet format

* mistakes in structure systems

* mistakes in dimensions and technical information

* mistakes in layers of floors and roofs

* inaccurate drawings
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* mistakes in furniture details
* incompatible details with other building plans

The course coordinator always gave the students
detailed feedback about the strengths and weaknesses of
their works, with suggestions for improvement as well as
helping them to know how to exceed the gap between their
actual status and the intended status!®!,

The lack of a criteria-based evaluation method led the
course coordinator to prepare and apply a criteria-based
evaluation model to make the evaluation process more
accurate, fair, acceptable, reproducible, and defensible.

The course coordinator clarified the proposed- model
for the tutors to overcoming the problem of the enormous
deviation between them and the course coordinator related
to the evaluation results of the students' works in some
cases.

Effectiveness considerations

Considering the following points before applying the
proposed models:
* Building design decision-making considers many of
the building performance criteria such as functional,
aesthetic, structural, environmental, and social criteria
that aim to achieve a high-performance building design.
The complexity of the architectural design decisions arises
from the fact that each decision depends on a large number
of evaluation criteria that might change according to the
building design phase. That means each design phase

Table 3: Criteria-based evaluation model for building floor plans.

relates to partially different requirements and subsequently
different evaluation criteria.

* The following models are a transition from subjective
judgment to objective judgment, which limits the
possibility of making unfair subjective judgments.

* The instructor considered some criteria that focus on
evaluating the working drawings to avoid a cumbersome
evaluation process within the predetermined course time
when applying more evaluation criteria.

* The course coordinator assigned a relative weight (points)
to each evaluation parameter in the proposed model, which
depended on the instructor's scientific background and
practical experience.

* The following models, as shown in table 3, table 4,
and table 5, are used to evaluate the students’ working
drawings, such as plans, sections, and architectural details.
* The course coordinator asked the tutor to consider
the models of criteria-based evaluation in evaluating
exercise-3 and exercise-4 of students' drawings, which led
to an additional decreasing in the deviation between the
instructor grading and the tutor grading, in some cases of
students’ drawings, as shown in table 6.

* The course coordinator asked the senior students to
use the proposed models in evaluating their working
drawings as an opportunity to detect the weaknesses
and strengths as well as finding out the lacks, omissions,
and faults of these drawings. Besides, acquire the
evaluation skill.

Module Structure Openings | Furniture Decoration . . DraW} ne Finishing’s Accuracy Total
Sheet Format and (doors, and Dimensions | technical and .
. system ) . works tables . . points
Axis windows) | appliances data innovation
10 5 10 10 20 5 10 5 10 15 100%
Table 4: Criteria-based evaluation model for building vertical sections.
Module | Structure Layers Doors, Fum1ture, Drawing e Accuracy
of (roof, . appliances, . . text and Finishing’s Total
Sheet Format and system ho) windows, - Dimensions . and .
. ceiling, . decoration technical tables . . points
Axis | elements skylights . . innovation
floor) works information
10 5 15 10 5 20 10 5 10 10 100%
Table 5: Criteria-based evaluation model for building components details.
Dimensions,
Sheet Format Shape and content technical Arrar}gement of the A.ccuracy. and Total points
of details . . detail components innovation
information, scale
10 40 30 5 15 100%
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Table 6: Decreasing the differences between course coordinator evaluation and tutor evaluation for exercise-3.

Student No. 1 2 3 4 5 6 7 8 9 10 11 Mean Deviation
Deviation (%) 10 5 10 15 20 10 20 5 20 30 5 13.63
Students submitted the self-evaluation of their works working drawings?
and the required final working drawings of their projects. (b) If the self-evaluation task helps senior students to
The course coordinator evaluated the final submission acquire the evaluation skill of working drawings?
of students’ works and found that the deviation between (c) If they prefer self-evaluation tasks’ during the semester
his evaluation and the students’ self-evaluation was or only at the end of the semester?
considerable in many cases. However, the effectiveness
of students' self-evaluation depends on the attitude, IV.RESULTS
objectivity and serious response of each student. Finally, . L ..
JECUVILY P . A o Applying the model of criteria-based evaluation in
the improvement of students' final submissions quality . R . . .
L L evaluating students’ working drawings led to decreasing
comparable to the initial submissions was remarkable, as o . .
shown in fig. 9 the mean deviation between instructor evaluation and
. 7. £} : 0, 0, 1
To know the Students’ opinions and attitudes about tutor’s evaluation from 27.55% to 13.63%, as shown in
. o . Tables 2 and 6.
the effect of using the model of criteria-based evaluation . .
. : . . . . Of course,through more practice and training, the mean
on improving their evaluation skills and the quality of . . .
. . . . deviation among assessors will decrease significantly.
their working drawings, the instructor asked them to fill . .. ,
. - . Agreement by the majority of participants’ students to
a questionnaire after the completion of the course. The . . .
. . . . . the positive effect of applying the evaluation models that
questionnaire questions concerned with the following: . . . . .
. . . . improve the quality of their working drawings, as shown
(a) If the self-evaluation task improves the quality of their Lo
in Figure 8.
70
60 %
60
50
40 36%
30
20
10 4%
0 I
Yes No Almost

Fig. 8: Students’ answers to the question (a) if the self-evaluation task improved the quality of their working drawings

Improving the quality of the final submissions compared
to the first submissions of the students working drawings’
is explicit in Figure 9. As shown in Figure 10, the majority
of participants’ students agree that the self-evaluation task

helped them to acquire the evaluation skill of working
drawings. As shown in Figure 11, voting the majority of
participants’ students for preferring self-evaluation tasks’
during the semester and not just at the end of the semester.
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Grades %

1 2 3 4 5 6 7 8 9 10 11

----- initial —— final Student No.

Fig. 9: Improving the final submission quality compared to the initial submission of students’ working drawings

80
70

50

30

20
10

72%

28%

D

Yes No Almost

Fig. 10: Answers of participants students’ to question (b) if the self-evaluation task helped them to acquire the evaluation skill of working

drawings.

End of the
semester
24%

During the semester
76%

Fig. 11: Answers of participants students’ to question (c) if they prefer self-evaluation tasks’ during the semester or only at the end of the

semester.
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V. DISCUSSION

Changing the evaluation process from subjective
decisions influenced by subjective instants, and their results
may not be reproducible, to objective judgments based on
facts rather than intuition was a requirement to previous
researchest &8 %10.26] This research achieved its objectives
by sharing in filling the knowledge gap in architectural
design evaluation. An objective method of criteria based-
evaluation was proposed to evaluate the students’ working
drawings, which reduced the deviation between the multi-
evaluators, as well as leading to a positive effect on the
quality of the students' working drawings.

The strengths of this research include providing an
evaluation model that is applicable, reproducible editable,
and defensible. Besides, making errors in assigning scores
by this model is very limited, and it is easy to detect and
correct.

The proposed model's weakness may be that it consumes
slightly more time than the current holistic grading model
of working drawings. However, man can argue that good,
accurate, and fair evaluation of students’ works deserve the
exerted time.

In this empirical study, the researcher applied the self-
evaluation just to the final submission of the project.
However, the students voted that they prefer self-evaluation
during the semester to acquire enough training and better
experience in the evaluation of working drawings. i.c.,
applying the self-evaluation task during the course period
makes it a tool for learning, and not only evaluating
learning outcomes, which improves the performance of
the students and their products of working drawings as
well as increasing the responsibility and objectivity of the
students. In addition, the self-evaluation task transforms
the students’ status from passive learners to active learners.

The proposed criteria-based evaluation model can
practically set the evaluation on the top of the hierarchy
of learning™” and limits considerably unfair subjective
judgments.

This research supported previous suggestion!'!! that
confirms the relevance of having standardized grading
parameters as a basis for a unified system of assessment to
achieve the equity of measures, grading, and marking for
all architectural schools.

Finally, this research provides an educational
evaluation tool that considers a significant contribution
to the development of educational evaluation methods for
building design in the construction documents phase. The
proposed models support evaluators to make accurate and
fair judgments as well as encouraging consistency and
decreasing the deviation between multiple evaluators.

VI. CONCLUSION

Using the proposed criteria-based evaluation model
decreased the deviation between the evaluators and
improved the quality of the students' designs.

Applying the proposed criteria-based evaluation model

achieved a good, accurate, and fair evaluation of students’
working drawings, and if an error occurred, it is easy to
detect and correct.

Applying self-evaluation during the course period will
improve the performance of the students and their products
as well as increasing their responsibility and objectivity.
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