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ABSTRACT

Introduction: Having a well-constructed blueprint, also known as tables of
specifications or test specifications, for assessments makes them defensible
indicators for students’ gain of the course learning outcomes. Furthermore,
it ensures content validity of a test which is a requirement for any
evaluation that measures academic achievements. Aim: This paper
describes a template that was developed for developing blueprint and
shows step by step the guidance on how to use the developed template.
Developing the template: The template was designed on an excel software
with preset formulae and linked cells to enable academician to construct an
exam blueprint in an easy and simple way. It is composed of 2 main sheets:
“mother-sheet” which considered as the database for the course
specifications and a feeder to all other sheets, the other component is the
“exam blueprint sheet” which is specific for each test. Using the exam
blueprint template: Following simple steps of filling-up specific cells in the
mother and exam blueprint sheet will enable the users to produce a wellconstructed plan for the exam. Summary: The aim of blueprinting is to
reduce any threats to validity, yet the preparation of high quality blueprint
might be a huge task for most faculty. Using this template is a solid
foundation for developing any multiple choice questions tests in an easy
and simple way.

Introduction
Assessment plays a major role to ensure that students
achieved the intended or the planned learning outcomes
of certain course that pours into the program learning
outcome [1], this is why it is importance to plan
assessment on a solid, reliable, and well-thought-out plan.
An important parts of those planes are tests or exams
blueprints and also known as tables of specifications or
test specifications [2,3]. Having a well-constructed
blueprint for assessments makes them valid indicators for
students’ gain of the course learning outcomes.
Test blueprints are important tools to conduct
assessment based on a reliable plan, it can also help in
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planning which student learning outcomes (SLOs) to
include in each of the course assessments to ensure a full
coverage of all SLOs, which ultimately will provide a well
coverage for the whole course learning outcomes [4]. It is
also a tool to link tests with learning outcomes in a way
that will prevent having assessments for irrelevant
outcomes or those that are not included in that specific
course. Furthermore, some test/exam blueprints provide
a way to manage and control the number of assessment
items in relation to the exam time. In addition, it ensure
content validity of the test which is a requirement for any
evaluation that measures academic achievements [5,6].
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Currently, blueprints are essential elements for the
assessment of the educational programs and a
requirement by most of the accreditation organizations.
Building a well-constructed blueprint is a complicated
process and require significant amount of work, especially
if performed manually, to ensure coverage of all learning
outcomes. Using database software might simplify the
process, but it requires certain amount of proficiency in
using them. Having a ready-made user-friendly template
with built-in formulae and linked cells will further simplify
the process and might lead to the adoption of the
blueprint usage by more academicians. This paper
explained the development of such template and provides
a guidance on implementing it for the blueprint
construction.
Constructing the Exam Blueprint
This developed blueprint template is working on the
SLOs level and is designed to be used for written tests
that has multiple-choice type of questions (MCQ) only (an
upgraded version of the template will be available shortly
to be used for test that has constructed response
questions (CRQ)). Defining SLOs’ domains accurately is
crucial in test blueprinting. The National Commission for
Academic Accreditation and Assessment (NCAAA) has
been established in the Kingdom of Saudi Arabia with
responsibility to determine standards and criteria for
academic accreditation and assessment[7]. The domains
used in the higher education component of the Saudi
Arabia National Qualifications Framework (SANQ) are:
“Knowledge” for theoretical and factual learning
outcomes. “Skills” for learning outcomes that involve
practical application of knowledge. “Competence”
applied to those learning outcomes involve Autonomy
and Responsibility, Practice, Attributes
There is a loose mapping between the 3 levels of the
SAQF domains and the 5 levels of the National Qualifying
Framework (NQF) domains. Some SAQF domains require
mixture of abilities and skills to include all 5 domains of
NQF. Knowledge domain in the NQF remains the same in
SAQF. While cognitive skills, communication or
information technology or numerical, as well as
psychomotor domains all combined within “skill” domain
in the SAQF. And “Competence” domain in the SAQF is
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equivalent to Interpersonal skills and responsibility
domain according to the NQF.
The template was designed on Excel software
(Microsoft Office Excel, Redmond, WA, USA) with preset
formulae and linked cells to other cells (some of which are
hidden to make it simple for the instructor to use and
come up with the results quickly with less effort) thus only
cells that need to be edited are not protected while the
rest of the worksheet is protected to avoid any deletion or
editing of the formulae, below there will be explanation
to all the components of the exam blueprint template as
well as the formula used in each cell.
Components of the Exam Blueprint
The template consists of two main sheets, at the top of
each sheet there is a box with simple guidance
instructions to be followed by the user.
Mother-sheet
It is considered as the database which has all the
needed information of the course. This sheet will feed the
rest of the sheets. The components of the mother sheet
are as following: (figure 1)
a) General information about the course: which
includes; name of the course, course code, name of the
course director, Co-director (if any), the instructor/s (if
any), teaching assistants (if any), Department/Division
which the course belongs to
b) Program's Competencies or Program learning
outcomes (PLOs) that should be covered in this course
(according to the curriculum mapping [1])
c) Course Learning Outcomes (CLOs) matched with the
domain of each
d) Summary table for CLOs domains (count, percentage,
diagram representing percentages of each of the CLOs
domains)
e) Students Learning Outcomes (SLOs) of this course
matched with the domain of each
f) Summary table for SLOs domains (count, percentage,
diagram representing percentages of each of the SLOs
domains)
g) Methods of assessment for each SLO (according to
the articulation matrix [8])
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As mentioned earlier, cells have been designed with
preset formulae and were linked to each other to avoid
re-entering the data (those formulae and links will be
explained later). Only the cells that are required to be
filled by the user were left without protection, all other
cells in the worksheets were protected to prevent any
manipulation of the formulae. The cells that can be filled
by the users were colored in blue and instructions were
given to users to fill the cells in blue only.
Figure (1) An overview of content of the mother-sheet

Only SLOs and their domains (e) from the mother sheet
are mandatory for the exam blueprinting. Nevertheless,
the rest of the information is needed to guide designing
the courses and their assessments methods.
Exam Blueprint Sheet
Some of the cells (e.g. SLOs and their domains) in this
sheet are linked with cells in the mother sheets to avoid
re-writing the information again. This sheet contains
information related to specific test (This sheet can be
duplicated to accommodate courses with more than one
exam):
a) General information about the test: type of the test,
date of the test, total marks or the weight of the test.
b) Time allocated for the test (there is an option for
allocating a revision time within the total time of the
exam)
c) Time needed for students to answer MCQ (based on
its domain)
d) SLOs for the course (automatically linked to the
mother sheet)
e) Domain of each SLO (automatically linked to the
mother sheet)
f) Importance level of each SLO
g) Weight of each SLO in relation to the rest of the SLOs
to be tested in that specific test or exam
h) Total duration time needed to answer questions
assessed in each domain
i) Number of questions needed for each SLO

Filling the mother-sheet
Not all data in this sheet are necessary for constructing
a blueprint, however filling them will help in course
designing as it provides an interface to accommodate all
the course information in one place. Users are required
to enter the following information to get a blueprint for
their exams:
1- Course information section, if data is not applicable
then the cell can be left empty (leaving it empty will not
affect the blueprinting process) (figure 2)

Figure (2) Course information section

2- Program's competencies that should be covered in
this course (leaving it empty will not affect the
blueprinting process)
3- Course intended learning outcomes (CLOs) and
determine the domain of each. It is recommended to
write the code of the program learning outcome that
corresponds to each CLO to ensure alignment of the CLO
to the program learning outcome. (figure 3) (leaving it
empty will not affect the blueprinting process)

Using he Exam Blueprint Template
To be able to get the maximum benefits of the exam
blueprint template, course director should fill both
mother and exam blueprint sheets.
Sabbahi, Test Blueprint Template: MCQ
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Figure (3) CLOs and their domains

4- Students learning outcomes (SLOs) for the whole
course and determine the domain of each (filling these
cells is mandatory for exam blueprinting as they are
essential elements in constructing the exam blueprint).
SLOs can be categorized and organized based on the
lectures, topics, modules, themes, or units. It is
recommended to write the code of the CLO that
corresponds to each SLO to ensure alignment of the SLOs
to the CLOs, (leaving this last part empty will not affect
the blueprinting process).
The domains for CLOs and SLOs can be selected from a
drop-down menu that allows the users to choose from
the 3 main learning domains (knowledge, skills,
competence). The skills domain was furtherly divided into
3 subcategories, to be mapped with the NQF domains,
giving a total of 5 categories as follows: (figure 4)
i. Knowledge (K)
ii. Cognitive skills (S:Cog)
iii. Communication, Information
numerical skills (S:IT-N)
iv. Psychomotor skills (S:Psych)
v. Competence (C)

technology, and

Figure (4) SLOs and their domains
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After filling the CLOs and SLOs tables, the tables for
CLOs and SLOs summaries will be generated automatically
showing the count (frequency) and weight of each
domain in percentage for CLO and SLO, separately. In
addition, two pie chart diagrams (one for CLO domains
and another one for SLO domains) will be generated
showing the percentages of each domain. Besides giving a
summary for learning outcomes, those tables and
diagrams are also helpful to compare the proportion of
the domains of the SLOs to the CLOs. (figure 5)

Figure (5) Summary tables and graphs for CLOs and SLOs

5- Assessment method for each SLO (filling this section
is not mandatory for the blueprinting process but it will
help in guiding the course designing), A group of
assessment methods were added in separate columns to
choose from to determine which assessment method will
be used to assess each SLO to ensure the alignment
between assessment methods and the SLO domain. The
user can choose from the following assessment methods:
i. Test-based:
 MCQ
 Short essay
 Long essay
ii. Performance-based:
 Presentation
 Simulation and role-play
 Discussion/debate
 Portfolio
 Observation-based assessment
 Objective structured practical exam (OSPE)
 Objective structured clinical exam (OSCE)
 Mini clinical evaluation exercise (Mini-CEX)
 Direct observation of procedural skills (DOPS)
 Case-based discussion
 Workplace assessment
iii. Others
4
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A dropdown menu with choices of “Yes” and “No” will
appear for each assessment method for each SLO.
(Leaving the cell empty without choosing Yes or No will
indicate not using the assessment method in the column
for the selected SLO), The frequency of each assessment
method will be used in the course will appear at the top
of the column. Since this template is designed to be used
for written tests that has only MCQ type of questions,
therefore, choosing MCQs as an assessment method in
the mother-sheet will result is highlighting the row of that
specific SLO in the exam blueprint sheet with different
color. (Leaving this last part empty will not affect the
blueprinting process)
By completing the above steps, mother-sheet can be
considered completed. It must be emphasized that some
information from mother-sheet will be reflected on the
exam blueprint sheet, thus any modifications in these
cells, especially SLOs and their domains, should be done in
the mother worksheet.
Before you start filling the exam blueprint sheet, it is
advisable to make a copy of the “exam blueprint” sheet
and work on the duplicate sheet. This will keep a record
of the exam blueprint for each test, therefore, keeping
the original sheet of the exam blueprint template unused
to enable using it in the future to generate multiple exam
blueprints.
Filling the exam blueprint sheet
When opening this sheet, users will find some data has
already been copied from the mother sheet such as
course name and code as well as and more importantly
SLOs and their domains (which are the first 2 mandatory
elements needed for the process of exam blueprinting).
Users are expected to fill only the unprotected (blue cells)
starting by:
1- Specific information about the test: test type, date,
and total marks of the test. (leaving it empty will not
affect the blueprinting process)
2- Time allocated for the exam including the extra time
(if any) (filling those cells is mandatory for exam
blueprinting as they are essential elements in
constructing the exam blueprint and are considered as
the third mandatory element for the exam blueprinting).
Sabbahi, Test Blueprint Template: MCQ
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In addition, users will be required to enter the extra time
in a separate cell
3- The importance level of each SLO; which means the
weight of each SLO in relation to all other SLOs which are
selected to be assessed in that specific test. Importance
levels ranging from 0-3, “0” means has no importance in
this specific test, therefore, it will not be assessed in that
specific test, and “3” means that it has the highest
importance. (Filling this cell is mandatory for exam
blueprinting as they are essential elements in
constructing the exam blueprint and is considered as the
fourth mandatory element for the exam blueprinting).
The sum of all SLOs’ importance level will be calculated
automatically at the top of the importance level column.
After completing all the 4 elements mentioned above 3
columns (which are hidden in the template for simplicity)
will be calculated automatically:
“Weight level” column: value in this column will be
calculated by dividing the importance level of each SLO
over the sum of the SLOs’ importance level.
“Duration of the domain in the exam” column: value in
this column will be calculated by multiplying the weight
level by the total exam time. (that was filled by the user
previously minus the extra given time -if any-)
“No. of items” column: which refers to the number of
MCQs needed for each SLO, value in this column will be
calculated by dividing duration of the domain of each SLO
by number of minutes needed to answer questions for
that specific SLO based on its domain.
- Number of items for each SLO might be an integral
number or a number with fraction.
- The sum of number of items will be calculated at the
top of the “No. of items” column.
It is important to mention that time needed for
students to answer each MCQ is already determined in
the preset formula based on the domain i.e. according to
the literature MCQs to assess a knowledge SLOs will need
approximately 40-60 seconds to be answered [1], and
those which are assessing cognitive skills of the students
will need 120 seconds.
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4- “Adjusted No. of items” column: in this column, user
will be required to round the item number -if needed- to a
whole number while keeping the total number of
questions nearly the same ±1. (This is a mandatory step
for exam blueprint as it is an essential element in the
constructing exam blueprint and is considered as the
fifth and last elements for the exam blueprinting).
- The sum of number of adjusted items will be
calculated at the top of the “Adjusted No. of items”
column.
- Make sure that total number of questions stays
nearly the same in the column of “No. of items” and
“Adjusted No. of items”
By this step, the blueprinting process is considered
completed and the needed number of MCQs required to
assess each SLO based on the given duration of the exam
and the importance level or the weight of each SLO taking
in consideration the SLO’s domain will be determined a
summary for all mandatory steps are presented in (figure
6).

Figure (6) Summary of the five mandatory steps to perform an exam
blueprint using the template

The exam blueprint template is copyrighted and stored
on an online cloud platform (Google Drive) which can be
reached through this link: https://tinyurl.com/ya393s7y
or request from the author.
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with SLOs for each lecture rather than CLOs, which gives
the educators the privilege for selecting different SLOs for
each test. The use of SLOs as building units for the
template, instead of CLOs, ensures full coverage of all
learning outcomes. It has to be emphasized that the
template can be adaptive to other settings with some
modifications (e.g. exit exam blueprinting which require
dealing with program learning outcomes rather than
SLOs). Additionally, the template uses the time allocated
for the exam to generate the number of questions
required per selected SLOs to ensure proper coverage of
the allocated time. In an alternative approach, educators
can calculate the number of questions required per each
domain based on a provided weight then estimates the
time required for the exam. This approach could
complicate the blueprinting process, as it may result in a
total exam time that is too short or too long in
comparison to the allocated time for the test, which
necessitate manual adjustment to reach the proper
balance between the number of questions and the
allocated time.
The developed blueprint template has few limitations.
First, dealing with the template requires proper
understanding of the educational process including the
assessment methods and learning domains. Additionally,
users should basic skills in using Excel software. Future
project can be directed toward converting the developed
template into a web-based tool. Lastly, the presented
template can be used only for tests that have multiple
choice items only. An upgraded version of the template
will be available shortly to be used for test that has
constructed response questions (CRQ) alone or in
combination of MCQs.
Disclaimer
The article has not been previously presented, or
published, and is not part of a thesis project
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