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Test blueprints are fundamental tools for assessment in medical education 
that guarantee curriculum alignment with teaching learning methodologies. 
The goal of this review is to highlight the utilities, types, components and 
construct of blueprints in medical education. Three main application of 
blueprints are to facilitate the construction of standardized assessments, 
provide instructional frameworks for curriculum design, and give learners 
competency guidelines. By providing thorough subject coverage and 
coordinating evaluation with learning goals, they guard against validity 
threats like content and construct under-representation. Commonly 
used three blueprint categories in medical education are program-level 
(comprehensive content-by-process matrices), process-oriented (skills and 
cognitive frameworks using Bloom’s taxonomy or Miller’s pyramid), and 
content-oriented (subject-based organization). Weightage are determined 
through impact-frequency scoring, classifying content as “must know”, 
“should know”, and “nice to know”. There are five main steps involved in 
developing a blueprint.  Blueprints are necessary for accurate, trustworthy 
medical education tests that successfully match assessment tools with 
curriculum goals.

Keywords: Assessment, blueprint, curriculum, medical education, 
specification gridDOI: 10.61122/jkistmc356

Background
There are often complaints from medical students about examination 
regarding the content and construct of questions in written exams and those 
asked by the examiners during practical and oral examination. Regarding 
the theory papers, the complaints include the length of the written papers, 
under representation of contents, unusual questions out of syllabus and 
vague questions confusing the students what to write and what not to.1-3 

Similarly, regarding the practical and oral examinations, students complain 
about rare cases for long and short cases, very subjective question in 
oral exams, difficult patient during exams, inadequate time and under 
representation of the contents.2-5 This occurs because in the conventional 
assessment, a single teacher/examiner prepares the question paper while 
practical examinations are conducted by other teachers, including external 
faculty, often without much coordination among them.2,5 Frequently, the 
determination of what to evaluate is entrusted to the examiners’ judgment 
based on what she/he believes is relevant or significant. Students feel 
bewildered due to their lack of understanding what is truly anticipated 

Copyrights & Licensing © 2026 by author(s). This is an Open Access article distributed under 
Creative Commons Attribution License (CC BY NC)

Abstract



M
ed

ic
al

 E
du

ca
tio

n 

JKISTMC | VOL 8, ISSUE 15, NO 1, JAN 20262

Khadka A et al. Jan 2026;15(1):1-9

from them, leading to their struggles in exams. Blueprinting 
in assessment can largely address these problems, if not 
entirely, thereby enhancing the validity of the assessment.7 
Overall, both the ‘informal curriculum’ (‘pet’ topics, or 
different examination or procedure methods) and the 
‘hidden curriculum’ (poorly modeled professionalism) 
are minimized by the application of blueprinting for the 
assessment.6,7 This review focuses on the importance 
and the process of blueprinting in assessment in medical 
education.

What is blueprint?
The word “blueprint” comes from cyanotype, a 
photographic printing method created in 1842 by Sir John 
Herschel, which got their unique name from the procedure 
that created white lines on a blue background.7,8 Blueprint 
as used in medical education, is a map and a specification 
for an assessment program that ensures that all aspects of 
the curriculum and educational domains are covered by 
assessment programs over a specified period of time.6,7,9 
It is also known as test blueprint or test plan or table of 
specifications or test specification or a grid, which allows 
examiners to generate content-valid exams by linking the 
required subject content and competencies to the items 
appearing on the test.7 A blueprint outlines a structured 
multi-step method for an evaluation, specifying the objective 
(e.g. formative/summative and written/practical) and extent 
(e.g. for undergraduate or postgraduate learners) of the 
exam to establish the content and assessment approach.10 
An assessment blueprint is crucial for improving the validity 
of evaluations and ensuring constructive alignment, 
especially for high-stake tests.7 The three components of 
education include intended learning outcomes, teaching 
and learning activities, and assessment tasks – this is 
known as constructive alignment. The alignment among 
these three pillars of education can be supported by a 
framework.11,12 Effective assessment can occur only when 
the three components (course material, skills to be evaluated 
& assessment methods) reach the ‘optimal alignment’. 
Hence, blueprint is an assurance of constructive alignment 
in medical education (Figure 1).7, 10-12 

Figure 1: Blueprint in center of constructive alignment

What are the utilities of blueprint?
Blueprint has primarily three functions.7-9 Firstly, it provides 
an instructor/teacher with a framework of key disciplines to 
be incorporated into instruction, serving as the foundation 
for a syllabus. Secondly, it offers a framework of essential 
understanding and abilities for learners who are getting 
ready for the test and striving for certification. And lastly, 
it permits the assessment to be developed in a uniform 
manner.6,13 Test blueprints elucidate the relationships 
among planning, teaching, and evaluation, which can 
encourage faculty introspection.

Blueprint connects evaluation to learning goals 
straightforwardly helping a test creator to identify which 
question assesses which objective and content unit and 
the marks allocated to each of them.14,15 The blueprint 
translates the design into practical terms, clarifying all 
aspects of a question (i.e., its goal, its structure, the subject 
area it addresses, and the points assigned to it) for the test 
creator. It can be a straightforward content matrix, but it 
can also incorporate additional details, such as evaluation 
and testing techniques. By documenting the knowledge 
and skills addressed by each assessment, test blueprints 
also serve as tools to facilitate sound curriculum design. 
The purpose of blueprint is to guarantee that evaluations 
align with objectives and goals of curriculum, to focus on 
significant behavioral learning outcomes, and to offer a 
teaching-learning method that outlines what students need 
to understand and demonstrate in every assessment.12,16 

Furthermore, blueprint helps to avoid the common 
threat of validity like content and construct under-
representation.6,7,17,18 A test that does not sufficiently 
cover all of the pertinent content areas of a subject is 
said to be content under representative. Construct under-
representation, on the other side, is when a test doesn’t 
capture all the crucial characteristics of the construct 
it’s designed to measure, even if the content is covered. 
Beyond guaranteeing test validity, test blueprints have other 
useful applications.14 They can serve as study aids and 
convey instructor expectations to students; research backs 
up the practice of sharing blueprints with students.15-17 The 
blueprints’ subject categories and competency domains 
offer a structure for providing students with insightful 
feedback and aid in the creation of relevant assessment 
resources, such as scoring rubrics for workplace assessments 
and simulations.18-21 They also help clarify the relationships 
between curriculum planning, instruction, and assessment, 
potentially prompting valuable faculty self-reflection on 
their teaching practices.

What are the types of blueprints in medical 

education?
There are different ways to categorize blueprint in medical 
education based on the specific context and assessment 
goals.6-8 
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Content-oriented blueprints: Content-oriented blueprint outline assessments based on the topics or subject matter 
addressed, typically dividing the test material based on conventional academic fields and the relative weight or proportion 
of questions dedicated to each (Table 1).7

Table 1: Academic subjects for MBBS (based on MBBS Curriculum of Tribhuvan University-Institute of Medicine)22

Integrated basic 
medical science 
subjects

Community Medicine Organ System Clinical subjects

Anatomy Epidemiology General concepts Internal medicine

Physiology Biostatistics Musculo-skeletal system Dermatology, venerology and leprology

Biochemistry Demography Neurosensory system 
(including special senses)

Psychiatry and mental health

Clinical Microbiology Health promotion and education Respiratory system Radiology 

Pathology Medical sociology and 
anthropology

Cardiovascular system and 
hematopoietic system

General surgery

Pharmacology Environment and occupational 
health

Gastrointestinal system and 
hepatobiliary system

Anesthesiology

Family health Renal and electrolyte system Dentistry

Applied epidemiology Reproductive, endocrine and 
metabolic system

Pediatrics

Health service management Gynecology and obstetrics

Ophthalmology

Ear, nose, throat, head and neck surgery

Orthopedics and traumatology

Emergency medicine and family practice

Forensic Medicine

* Curriculum also includes other core subjects like Medical Ethics and Communication skill.

Process-oriented blueprints: Test blueprints focus on 
processes outlining the procedural skills that students 
should show. The most commonly used process-oriented 
test blueprints incorporate skills from the cognitive 
domain of Bloom’s taxonomy (Figure 2).23,24 A teacher 
could utilize Bloom’s taxonomy to show that 40% of a 
test focuses on understanding; 40% emphasizes applying 
knowledge to address clinical issues; and 20% pertains to 
analyzing an experiment.24 Miller’s pyramid (Figure 3) can 
similarly be applied to determine that, for instance, 70% 
of a statistics exam will consist of tasks at the knows and 
knows how levels, whereas 30% will necessitate students 
to demonstrate how.25,26 Process-oriented frameworks are 
especially beneficial for clinical education, focusing on 
procedural abilities and the emotional aspect. Two process 
models particularly important for medical education are 
the Canadian Medical Education Directives for Specialists 
(CanMEDS) framework and the Accreditation Council for 
Graduate Medical Education (ACGME) competencies; 
various components of these frameworks can be helpful in 
creating assessments for the classroom.27,28  

Figure 2: Bloom’s Taxonomy- Cognitive domain24

Figure 3: Millers pyarmid25
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Program-level blueprint: The specialized type of blueprint 
encompass both content and process oriented blueprint 
and act as a guide for aligning assessments across multiple 
courses or years of the medical program.6, 27-29 Overall, 
program-level blueprint ensures the quality and effectiveness 
of medical education programs. This program-level blue 
print combines two aspects into one structure known as 
the content-by-process matrix. A content-by-process matrix 
aligns well with the curriculum design. 

What are the components of blueprint in 
medical education?
The key components of blueprint in medical educations 
are mainly divided into curriculum-driven goals, learning 
outcomes, content (topics, domains, weighting) and 
assessment methods (Box 1).6,7,10,14,17 

Box 1: Components of blueprint

Curricular directions
i.	 Title
ii.	 Purpose
iii.	 Scope (for which semester or phase of study and 

academic session)
iv.	 Examination guideline (which course, what assess-

ment tools and how many questions)
Learning outcome

v.	 SMART behavioral objective (s) for the clinical 
presentations or topics listed based on curricular 
setting

Content domain
vi.	 Topics and subtopics or chapters
vii.	 Weightage: Impact, frequency, weightage % 

(based on selected criteria)
viii.	Types of questions based on educational domain 

either from  curriculum or blooms taxonomy or 
Millers pyramid or all

ix.	 Marks allocation
Assessment

x.	 Assessment tools
xi.	 Number of questions
xii.	 Identification of question setters
xiii.	Remarks

How to construct a blueprint in medical 
education?
Constructing a blueprint requires framework from the 
well-designed curricula and the detail syllabus. While 
constructing a blueprint for assessment, the principle: all 
that is expected cannot be taught and all that is taught 
cannot be assessed should be kept in mind. There are 
several tips and steps of developing a blueprint.6, 7, 30-34

1.	 Specify the purpose, scope and curricular 
guidelines: The blueprint’s parameters should be 
clearly defined by establishing its purpose, scope and 

specific guidelines mentioned in the curriculum.It is 
necessary to select the academic session, the intended 
semester or study period, and the specific courses that 
are the focus of the evaluation for which the blueprint 
is being created. The total number of questions and 
the assessment instruments need to be identified. 
This fundamental stage guarantees conformity with 
educational goals and offers a structure for further 
planning.6,7

2.	 Tabulate curriculum content: Using the specified 
curriculum setting as a guide, all the topics or chapters 
or units along with learning objectives are systematically 
listed. Learning objective must be specific, measurable, 
achievable, relevant and time-bound (SMART). A 
thorough inventory should be created that guarantees 
wide coverage of the curriculum and acts as the basis 
for developing questions.6,7,11,17,34

3.	 Determine weightage: Components of the curriculum 
need to be assessed to find out how it affects students’ 
learning and how often it appears in exercises or tests. 
The relative importance and prevalence of topics are 
determined using predefined criteria. Criteria should 
be based on evidence as far as practicable. Weightage 
can be decided on the basis of two parameters6,33

i.	 The perceived impact (I)/importance of a topic: 
For basic science or pre-clinical subjects, impact 
of topic is judged according to its importance 
in clinical years or applied phase. For clinical 
subjects, it is judged on the seriousness or urgency 
or prevention potential.

i.	 The frequency (F): For basic science or pre-clincial 
subjects, it is categorized based on the application 
of topic in clinical phase and for clinical science, 
frequency is the occurrence of a particular disease 
or health problem. 

Every topic/subtopics or clinical competency needs to be 
scored between 1 and 3, 1 being minimum and 3 being 
maximum (Table 2). The ratio of the product (IxF) to the 
total IF is called “weightage”. As a result, it is possible 
to determine the weights of each unit/chapter/topic/
competency in an assessment. 
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Table 2: Criteria for scoring3,5,6,7,9,13,30,34

Possible score Importance/Impact (I) Frequency (F) Product 
(I x F)

Weightage % (W)

For basic science or pre-clinical subjects

1 Less important for clinical implication; Rarely applied in clinical phase 1 (1/14)*100 = 7

2 Important for clinical implication  Commonly applied in clinical phase 4 (4/14)*100 = 29

3 Very important for clinical 
implication  	

Frequently applied in clinical phase 9 (9/14)*100 = 64

Total (I x F) 14

For clinical science or clinical competency

1 Non-urgent, little prevention potential; less 
important for medical officer 

Rarely seen; Rarely applied in 
clinical practices

1 (1/14)*100 = 7

2 Serious, but not immediately life-
threatening; important for medical officers

Relatively common in clinical 
practices

4 (4/14)*100 = 29

3 Life-threatening emergency and/or high 
potential for prevention impact; very 
important for medical officers

Frequently applied in clinical 
practices

9 (9/14)*100 = 64

Total (I x F) 14

Assigning weightage is a challenging process which has 
elements of subjectivity, so consensus opinion is required 
within the specialty, across the specialty and from past 
learners. For example, consensus opinion of experts in 
the subject and other disciplines (like surgical faculty can 
be involved in deciding the weightage to anatomy) before 
allocating the weightage of anatomy assessment.34, 35

Use relative weighting to sort curricular content: The 
higher the weightage calculated, the more important is the 
curricular content. The course material an be sorted out into 
three different knowledge categories: “must know” (vital 
core knowledge), “should know” (important supplemental 
knowledge) and “nice to know” (extra useful knowledge). If 
the number of questions is less than the curricular content 
items and contents are of knowledge domain, it is better to 
follow must know, should know and nice to know with 60%, 
30% and 10% load respectively.6, 34-37 The score of product I 
x F is used to categorize must know, should know (desirable 
to know) and nice to know (good to know) (Table 3).  

Table 3: Criteria for categorization of content6,7,10,20,34,36,37

I X F Category Percentage of weightage 
in assessment

6 or 9 Must Know 60%

3 or 4 Should Know 30%

1or 2 Nice to Know 10%

The hierarchical significance of clinical subject areas 
can be reflected either with the educational domains of 
Bloom’s taxonomy (Cognitive domain: Remembering, 
Understanding, Applying, Analyzing, Evaluating, Creating) 
or Miller’s pyramid (Knows vs Knows How vs Shows How 
vs Does), which also directs the distribution of assessment 
tools.24, 26 Considering the knowledge and skills to evaluate, 

suitable assessment method(s) or tools should be determined. 
Then the weightage can be used to independently determine 
marks for different assessmet tools after calculating the 
marks based on the weightage of the topic or chapter.   
One of the crucial practical factor is time limit on testing. 
Practically speaking, using content weights or category 
weights to allocate time and space to different assessment 
purposes is crucial. The weights in written assessments 
correspond to the number or proportion of test items in 
each category which must be achievable in the given the 
length of testing.36,37 

Choose the question type and numbers for every category: 
After determining the weightage of chapter/competency, 
there must be consensus on types and number of questions 
to be constructed for each category of curricular content. 
The predetermined percentages are translated into precise 
question’s marks for identified curriculum content group. 
The number of questions are then determined from each 
educational domain level to fulfil the assessment’s overall 
requirements. This step guarantees balanced coverage 
across all subject areas and gives specific goals for 
question development. The number of assessment tools 
(e.g. multiple-choice questions, true-false questions, oral 
exam, short and long essay questions, objective structured 
practical examination, objective structured clinical 
examination, extended matching questions, problem 
solving questions, mini clinical evaluation exercise, direct 
observation of procedural skills, etc.) that students can 
finish within the given time are assessed.6,7,39,40 Weight 
(marks) to each primary category or domain are assigned 
in the test blueprint based on its overall significance and 
adequate number of assessment tasks are confirmed to 
back up the assertions  intended to present and justify the 
intended conclusions.6,7,31
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Number of question items cannot be equally distributed 
based on the list of curricular content. Increasing the number 
of test items is one way to improve the test’s dependability. 
It is evident from various studies that minimum of 30-items 
should be asked for good reliability but to achieve a test 
reliability of 0.8, 50-60 items are required. The items beyond 
100 provided no additional benefit in terms of reliability 
and feasibility must be considered.31,33,34-37 Weightage of 
chapter/competency can determine the maximum number 
of marks that can be assigned to a specific chapter or 
competency during formative assessment like class test, 
system completion tests or internal assessments. During 

summative assessment tests, such as semester or university 
exams, chapter/competency weightage can guide the 
allocation of marks to each chapter/competency. Then, 
correspondingly, questions can be selected.37,39 For 
example, in 50 marks paper,  theory or subjective questions 
carry 40 marks and objective questions (MCQs) carry 10 
marks, then  the number of questions must be constructed 
on the provided marks and time-limit (Table 4). Practically, 
the question setters should be those  who teach the topics, 
who are acquainted with the curriculum, teaching-learning 
methodologies and assessment tools. 

Table 4: Example of blueprint for genera pharmacology for MBBS (Phase I Year 1)

Blueprint: Table of Specifications

Purpose Block completion exam

Scope  MBBS 1st Year, First Block, General Pharmacology

Guideline Full marks 50: 2 LAQs (10 marks each), 5 SAQs (4 marks each), 20 MCQs (0.5 mark each) 

Content Topic I F I*F
Weightage
(%)

Marks 
allocation

Domain 
and sub-
domains

Tools with 
marks 
allocation

No. 
of Qs

Total 
marks

Remarks

General 
Pharmacology

Pharmacokinetics 2 2 4 17 8.5
Knows       
Knows how

MCQs (0.5)             
SAQs (4)

1                     
2

0.5                  
8

 

Pharmacodynamics 2 3 6 25 12.5
Knows       
Knows how

MCQs (0.5)                     
LAQ (10)

5                     
1

2.5                
10

 

Antimicrobials

Cell wall synthesis 
inhibitors

2 3 6 25 12.5
Knows       
Knows how

MCQs (0.5)             
SAQs (4)

9                    
2

4.5                
8

 

Protein synthesis 
inhibitors

2 3 6 25 12.5
Knows       
Knows how

MCQs (0.5)                         
LAQ (10)

5                     
1

2.5                
10

 

Others 1 2 2 8 4
Knows       
Knows how

SAQs  (4) 1 4  

24 50

Question setters
1. Associate Professor Dr XYZ of Pharmacology
2. Associate Professor Dr ABC of Pharmacology

Question Moderator Professor Dr RST of Pharmacology
LAQ=Long answer question, SAQ=Short answer question, MCQ=Multiple choice question

Impact (I)				  

1 Less important for Phase 2 	             

2 Important for Phase 2 		             

3 Very important for Phase 2 		

Frequency (F)

1 Rarely applied in Phase 2

2 Commonly applied in Phase 2

3 Frequently applied in Phase 2

What to do after preparing blueprint in 
medical education?
Questions setters for every subject area must be ascertained.. 
Faculty members should be assigned the task of preparing 
questions according to their areas of expertise and teaching 
duties.6,7,37,39,40 To ensure that the assessment is completely 
transparent, the marking scheme should be unambiguous. 
Blueprint should be provided to the learners/students which 
aids them in building comprehension of the material by 
offering a structure or mental mode for mind mapping of the 
content, organizing their study approach, and identifying the 
topics of greatest importance for assessments. Essentially, a 
blueprint serves as a template for students, question paper 
setters, and evaluators.38-41
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Conclusion
Blueprint is a tool for converting learning goals into 
assessment approaches, that outlines what will be 
evaluated based on categories like specific tasks, 
curriculum elements, and assessment tools. In addition 
blueprinting is a standard technique for aligning objectives 
with assessment. Moderation of any assessment should 
include the blueprint as a crucial component. Making the 
test blueprint and providing it to the students before the test 
or exam  is beneficial.
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