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Outcome-Based Education (OBE) él'@ﬂtﬁ%ﬁihﬁfﬁ M

® Clear Learning Outcomes: OBE starts by defining specific, measurable, and
achievable learning outcomes for each course or program.

® Assessment: Assessment methods are aligned with the defined learning outcomes.

® Student-Centered: OBE places a strong emphasis on the needs and abilities of
individual students.

® Continuous Improvement

® Real-World Application: OBE often involves incorporating real-world scenarios and
practical experiences into the learning process.

® Accountability: OBE emphasizes accountability, both for educators and students.



Outcomes-Based Learning Framework

1 Learning outcomes “
Formulate statements of desired student learning
outcomes “

2 Teaching and learning

assessment tasks aligned with learning outcomes

Develop and implement teaching/learning activities and A

3 Evidence of learning
Collect direct/indirect, quantitative/qualitative evidences
of student learning and achievement.

4 | Data analysis and reporting

Analyze and interpret data, identify strengths and
weaknesses, report results, and recommend changes

5 Enhancement of learning
Use results to improve educational quality and student
learning

Maaddawy and Deneen (2017)
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Traditional Education Vs Outcome-Based Education

I Outcome-Based Education
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Traditional Education Vs Outcome-Based Education ($18)

I Outcome-Bosed Education
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Outcome-Based Education (OBE) Aaaax (s
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Benefits of Outcome-Based Education (OBE) for Student
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In Spady’s words: “Outcome-Based Education

means clearly focusing and organizing everything in
an educational system around what is essential for
all students to be able to do successfully at the end

of their learning experiences. (Spady, 1994)



Long-term
Programme
Educational Objectives
(PEOs)

Exit Outcomes

Programme Outcomes

Course Outcomes

Unit Outcomes

Lesson OQutcomes

Figure 1 The proposed linkage of Spady * s (1994) top to bottom levels of outcomes development with the incorporation of long-term PEOs.



"5 P's" OBE pyramid [Source: William Spady's OBE book uploaded by Junaid Qadir

OB E FIYH AMI D 1) what and whether students learn successfully is more

important than when and how they learn something

5
(thE 5P E') /' 1) Equip students with the knowledge, competence, and
qualities to be successful after they exit the education system
1 PARADIGM / 2) Structure and operate schools so that the desired outcomes
2 PURPOSES are achieved/maximized for all students

3 PREMISES
4 PRINCIPLES

5 PRACTICES

1) define outcomes; ;.0 mant results;

2) design curriculum;
3) deliver instruction: 5) determine advancement

1) all students can learn but not in the same time/same way;
2) successful learning breeds more successful learning;

3] schools control the conditions that directs learning.

1) clarity of focus on exit outcomes of significance,

2) expanded opportunity/support for learming success,
4) high expectations for all to succeed,

4) design down from culminating outcomes

https://www.researchgate.net/publication/340627011_Outcome-ased_Engineering_Education_A_Global_Report_of_International_OBE_Accreditation_and_Assessment_Practices/figures?lo=1


https://www.researchgate.net/profile/Junaid-Qadir-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0

Outcome-Based Education Process - Step By
Step OBE Process (Gaurav Somani, 2021)

1. Institution’s Vision & Mission

* Institutions can follow the given steps to define their vision & mission:
department-wise.

* Brainstorming sessions with experts & experienced faculty of various
departments

e Speaking to industry professionals and alumni batches
* Analyzing the opinions and deciding a solid plan of action

https://www.iitms.co.in/blog/complete-outcome-based-education-process-part2.htmi



2. Establishing The Program Educational Objectives & Program
Outcomes / ELOs msﬁ’ﬂ%’mqﬂizmﬁ me@ﬁ’wéwmwﬁ’ﬂgm

Step1: Institutions need to consider the vision & mission statements and prepare a plan of action to achieve PEOs.
Step2: Experienced faculty members and Head of the Department (HOD) must create a draft and share it across the departments.
Step3: The points mentioned in the draft & processes that need to be implemented can be discussed for gaining approval of authorities.

Step4: The final draft prepared after taking the views of everyone inconsideration should be presented to the Program Assessment
Committee so that they can further forward it to the Departmental advisory Board.

Stepb: The Departmental advisory Board reviews
the points and sends the draft to the Board of Studies

and Academic Council for the final approval.
EXample ot PEOS - Institutions may decide to work on the roliowing PEOS -

Once the institution gets approval, they need to

design a curriculum that can help students grow © PEO1- Professlonal development of students

personally as well as professionally. © PEO2- Problem solving skills

Step®6: Institutions need to analyze the - ,
P / © PEO3- Industry-specific skills development
student learning outcomes periodically to identify

€ PEOA4- Creativity enhancement

the learning gaps and rectify them.




3. Establishing The Program Outcomes (POs) / PLOs

® STEP 1: The Program Coordinator consults with the senior faculty members and
prepares a draft mentioning the POs.

® STEP 2: The Program Coordinator also speaks to the students that belong to the
Alumni batch, industry representatives, and various employers to understand the
requirement of current industry & trends. On analyzing the views, he/she edits the
draft and sends it to the Program Assessment Committee.

® STEP 3: The Program Assessment Committee reviews the draft and sends it to the
Department Advisory Board to get the final approval from them.

® STEP 4: Department Advisory Board makes the final decision by moderating the draft.



4. Establishing The Course Outcomes / CLOs

® Course Outcomes (COs): Course outcomes are the objectives that are achieved at the end of
any semester/year. For instance, if a student is studying a particular course then, the outcomes
would be concluded on the basis of the marks or grades achieved in theory and practical lessons.

Example of COs -
© Course Name: English (180789)

© Course Code: 180789
On the successful completion of the English course, the students must be able to achieve-
© CO1: Remember © CO4: Analyze

© CO2: Understand © COS5: Evaluate

© CO3: Apply © CO6: Create




Step-By-Step OBE Process S

X

Institution’s Establishing CO-PO
Vision -COs, PEOs Mapping

& Mission & POs Process

Brainstorming A solid plan of The curriculum The Departmental Specifying & COs and POs
sessions action is draftis prepared Advisory Board mapping attainment
with experts/ prepared after & presented to reviews & sends it the weightage of caloculation at
faculty/alumni taking the views Pragram to the Board of Course Outcomes every stage
are conducted for of everyone into Assessment Studies & (COs) & Program of the learning
detailed ideas consideration Committee & Academic Council Outcomes (POs) journey of
Departmental for final approval assessments students
Advisory Board

wp M e g

= MasterSoft
- Hrcelena h-r.a tlietafiom

Details - Email : janki.somani@iitms.co.in

https://www.iitms.co.in/blog/complete—outcome-based-education-process—part2.html



Outputs ___ Outcomes

Student Programs and Student grades; Student learning;
Background  services offered; graduation rates; knowledge; skills;
employment statistics | attitudes
Faculty Faculty teaching Credit hours delivered, | Faculty publications;
Background loads; class size; faculty development | citations; faculty
tenure process;  activities development
Educational  Policies, Statistics on resource | Student learning

Resources procedures, availability, and growth
governance participation rates

Figure 2: Measuring Input, Process, Output, Outcome. Qutcomes play
a pivotal role in the success of the outcome based education and
assessment.

Qadir, J. (2020). Outcome-Based Engineering Education: A Global Report of International OBE Accreditation and Assessment Practices



Acronym | Term Also Called Explanation

CLO Course Learning Outcomes ILO What students should be able to know, do, and value by the
end of a course.

GA Graduate Attributes PLO, SLO, SO | Statements that describe what students are expected to know
and be able to do by the time of graduation

ILO Intended Learning Outcomes CLO What students should be able to know, do, and value by the
end of a course (Sometimes used to refer to desired outcomes
at the end of course units).

PEO Program Educational Objec- Broad statements that describe what graduates are expected to

tives attain within a few years of graduation.

PLO Program Learning Outcomes SO/SLO Statements that describe what students are expected to know
and be able to do by the time of graduation.

SO Student Outcomes SLO Statements that describe what students are expected to know
and be able to do by the time of graduation.

SLO Student Learning Outcomes SO Statements that describe what students are expected to know

and be able to do by the time of graduation.

Table III: Important terms (and their synonyms) used in global OBE accreditation
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* ADDIE Model

*System Approach

*PDCA

*BCD Model *



The adopted curriculum development model is used:

ADDIE model (Morrison et al., 2019)
| 2
"\ ANALYSIS ArannzaWEa 1

Needs, requirements, tasks,
participants’ current capabilities.
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D Learning objectives, ‘Viﬁﬂfgﬂi?% Model
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USULNNISBBNWUURANGASIIN System Approach (Kumar, 2023) {Ug LO

Systems Approach

A systems approach to management is meant the study of a firm in its totality so that the men and
material resources of the firm can be organized to realize the firm's
overall objectives as efficiently as possible.

nvironment
\ Outcomes
_input I e B
" =) -0

Raw Materials : Employees’ work Productand Services

Human Resources Activities

Capital Management Activities ey - Eacts

Information
Technology Technology And (PL@ YL@
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Environment

https://getuplearn.com/blog/systems-approach-to-management/



Outcomes Teaching and Learning Process

EECTTNg
o 1Y
Y

Improvement Assessment

Figure 1. Outcome-based education (OBE) framework consistency with PDCA(Plan-Do-Check-Act) principle

Norinpel, E. (2018). Assessment Experience On Program Learning Outcomes. Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,

Kanazawa, Japan, June 28 — July 2, 2018.




The implementing an Outcome-Based Education (OBE)
framework through the following steps according to the PDCA
principle as depicted in Figure 1.

— Correctly determining the learning outcomes at all levels and properly elaborating the curriculum;
— Organizing the teaching and learning activities through student
—centered and active learning technology;

— Assessment and evaluation of all levels of learning outcomes (i.e., Program’s Educational Objectives
(PEQOs), Program Learning Outcomes (PLOs), Course Learning Outcomes (CLOs));

— Continuous improvement of program activities. As an OBE framework, the PEOs’ achievement
depends on how graduates are attained PLOs. The PLOs’ performance is defined by how graduate
students acquired the knowledge, skills, and attitudes during whole program progress.
Accordingly, current students attained the level of knowledge, skill, and attitude will be determined
by achievement level of each courses' CLOs.

Norinpel, E. (2018). Assessment Experience On Program Learning Outcomes. Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,

Kanazawa, Japan, June 28 — July 2, 2018.




Stakeholders needs and

recommendations
l [
B } ) Program Program o
University Vision Educational L Accreditation
d Missi et Critern
an 1S5 100n ijectweg Cutcomes niena
A ¢t and Aszessment and
Ssessment an Curmiculum, teaching and leaming evaluation of
S rocess and assessment PLOs revelance
PEOs revelance P
PEOs FLOs
performance performance
assessment and assessment and
evaluation evaluation
To revise .
To revise
PEOs FLOs

To revise
Cumiculum, Teaching
and Leaming methods

and Assessment

Figure 2. PEOs and PLOs assessment and evaluation process for
Undergraduate program

Norinpel, E. (2018). Assessment Experience On Program Learning Outcomes. Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,

Kanazawa, Japan, June 28 — July 2, 2018.




Table 1. List of PLOs of WCET program

No

Program Learning Outcomes

A

Ability to apply knowledge of mathematics, physics and basic science for engineering
technology problem-solving.

A2

Ability to apply core engineering fundamental knowledge of electric circuits,
electronics, programming, communication technology and networking for engineering
technology problem-solving.

A3

Ability to apply advanced wireless communications engineering technology
fundamental knowledge of radio frequency circuit, radio transmission system and
modern software and tools for broadly-defined engineering technology activities.

B.1

Ability to identify, analyze, and solve broadly-defined engineering technology
problems.

B.2

Ability to conduct measurements; to conduct, analyze, and interpret experiments on
wireless communications equipment and system; and to apply experimental results.

B.3

An ability to apply system thinking

B.4

An ability to apply and demonstrate personal skills and attitudes such as creative and
critical thinking, life-long learning and time management.

B.5

An understanding of and demonstration of professional ethics, integrity, and
responsibilities.

C.1

An ability to function as a member and leader of a team

PLOs

Learning
Taxonomy

C.2

An ability to apply written and oral communication in technical and non-technical
environments; use appropriate technical literature

C.3

An ability to demonstrate communication skill of technical English.

D.1

An ability to explain and analyze the impact and importance of any engineering
technology solutions in a societal, environmental, enterprise and business context.

D.2

An ability to execute conceiving and designing stages of any products, processes, and
systems to meet customers' needs and requirements.

D.3

An ability to execute implementation and operation stages of products, processes, and
systems by the phased planning process.

Norinpel, E. (2018). Assessment
Experience On Program Learning
Outcomes. Proceedings of the 14th
International CDIO Conference, Kanazawa
Institute of Technology, Kanazawa, Japan,
June 28 — July 2, 2018.




Table 8. Rubric for Performance Indicators of PLO (A3)

assumptions or
simplification.

Performance 1 - 3 4
Indicators Poor Average Good Excellent
» Little explain the p Explain some p Generally, » Explains all
fundamental fundamental explains fundamental
. engineering engineering fundamental engineering
Explain the . . . . .
endineerin understandings | understandings | engineering understandings
9 9 learned in that learned in | understandings | of advanced
fundamental
course. course. of advanced level.

understandings

» Cannot identify p ldentifies some | level. » Identifies all the
gvaelr ;fdvanc.ed any fac._ts fc-_r a spe_ciﬁc facts forp Identifies the relevant facts for
enali ; given situation. a given key facts for the | the given

gineering = . o L=
situation, but given situation. | situation.
many facts are
missing.
» Missing basic  p Can understand p Good » Good
principles govern| basic principles | understanding understanding of
the process or govem the of basic basic principles
system. process or principles and and theory
» Cannot system. theory govern govern the
formulate the # Little formulate | the process or process or
engineering the engineering | system. system.
problem. problem and » Formulates # Identifies all key

» Little use is identifies some | some questions or
Apply the Known key questions engineering variables in
engineering theory/principles | or variables in problem and given
knowledge of to solve given identifies key engineering
advanced level | engineering engineering questions or problem.
for problem- technology problem. variables in » Able to use the
solving problem. e Able to carry given principles/theory

through from engineering together with the
knowing problem. scientific method
principles or » Able to use right| to rightly solve
theory to principles to the engineering
generating a solve the problem.
solution of an engineering # Can analyze and

engineering
problem.

problem but do
the
uncomfortable

evaluate the
importance of
solution design.

Select the » Does not know p Choose the » Able to choose p Able to choose
modermn the right software/tools the best

software and software/tools to | used in softwareftools | software/tools
tools consistent | reach the goal. | engineering consistent to used in

with the » Choose wrong technology goal. engineering
engineering software/tools. activities with  p But, cannot technology
technology the guidance of | choose the best| activities.
activities a teacher. one.

» Little usethe  p Able to use » Generally, use p Good use the
software/tools in | some the software/tools in
engineering softwareftools in| software/tools in| engineering
technology engineering engineering technology
activities. technology technology activities and

Demonstrate activities only activities with can generate the
the use of with guidance of| the guidance of | right solution.
modermn a teacher. a teacher. » Able to study
software and # Inefficiently or p Efficiently or new
tools poorly use good use software/tools if
selected selected required in
softwareftools. | softwareftools. | solving the
engineering
technology
activities.

Norinpel, E. (2018). Assessment Experience On Program Learning
Outcomes. Proceedings of the 14th International CDIO Conference, Kanazawa

Institute of Technology, Kanazawa, Japan, June 28 — July 2, 2018.




BACKWARD DESIGN MODEL

"Teaching for Understanding"

Determine

Plan Plan Learning

Learning Goals &
Objectives

Assessments Activities

To Establish That Are That

« Are minds-on &
hands-on

What learners Ongoing
should know & be
able to do by the

end of the course

High & low stakes
« ENncourage
Aligned with exploration
learning

goals/objectives

Transfer of
knowledge to other
challenges

» Align with learning
goals/objectives
Of varying types

And:

And To: Such as:

* Distinguish “Meed to Know" * Problem or case analyses « |Ise text book
from "Mice to Know" » Major and minor course projects as reference,
« Clarify for studenis the purpose « Synthesizing information through not syllabus

flections/discussions
s Quizzes & tests

of the course content

R

UNIVERSITY of

OCHESTER

https://www.rochester.edu/college/t
eaching/teaching-online/backward-

design.html



ni@i{[ﬁ UNIVERSITY of
Backward Design < ROCHESTER

Backward design is a process for designing courses that entails three steps:

1. Determine the content and skills
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2. Determine how you will know
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3. Determine what practice will prepare students to succeed on the assessment(s).
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Bloom’s Learning Taxonomy

Benjamin S. Bloom
(1913-1999)
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N131% Bloom’s Learning Taxonomy
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Cognitive Domain (Knowledge) nlnnm,s Taxnn“mv

Froducs naew or original worl
E Design, assamiie, construdt, confecture, develop, formulats, author, investigste

Justify a stand or decision
eva I uate appraise, argus, defend, [uage, sslect, support, valve, critique, w=igh

Draw connections among ideas
differ=niiate. organire, relate, compare, contrast, distingu’sh, examine,

ﬂ " EIYZE experimeant, question, test

Use information in new situations

ap p Iy m&fmt sole, use, demonstrate, interpret. operale,

Explain ideas or concepis

u nd ErStand classify, describe, discuss, explain, identify, locate, recognire.

rEput, selfect, translale

e Ty | Recall facts and basic concepts
rﬁmnm bﬁr : define, dunlizate lig, memaorize, repest, state

https://www.researchgate.net/publication/349495772_USING_ACTIVE_LEARNING_IN_HYBRID_LEARNING_ENVIRONMENTS/figures?lo=1



Affective Domain (Attitude)

Acts consistently due to an internal belief,
cmmmamwymmm Cha
Can break down complex situations
mspondatmmlinglyhmdmvaim develops
and lives by a code of personal behavior

Motivated fo invest, Chooses to behave in a

certain way frequentl, Begins to identiy '
vﬁm;hahavinrandmnmtltuit | VaIL"ng

https://educarepk.com/affective—domain-krathwohls-taxonomy.htm|



Harrow's Taxonomy of Psychomotor Domain
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Non-discursive
Communication

Harrow, A.J. (1972). A taxonomy of the psychomotor domain. New York: David McKay Co.

https://mason.gmu.edu/~ndabbagh/cehdclass/Resources/IDKB/harrowstax.htm



Harrow's Taxonomy of Psychomotor Domain (Harrow, A.J. (1972))
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Stakeholder
Requirements

Prioritization
Context Awarenessfor Weighing
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needs needs needs needs -
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conditioned 5 “
by the context Suﬁsfcr.;ch'nn Feasible
of the chuirer solufions

k.

w

Realized DE:EQ" Specified
leads .~ needs Implementation needs T, leads
to  ,° "o
'} %
] L]

o e Nm——— +
System, Satisfaction of the needs System
Product, Requirements
Service

Figure 1. Cycle of Needs (Faisandier 2012). Permission granted by Sinergy'Com. All other rights are reserved by the copyright owner.

https://sebokwiki.org/wiki/Stakeholder_Needs_Definition



M1Dei19 Model MLAiga289nU Stakeholder Needs

Stakeholder Needs ’

Programme Teaching and Student
Structure and Content | Learning Approach Assessment

Academic Student Support Facilities and
Staff Services Infrastructure

AUN-QA Assessment Model at the Programme Level (version 4.0) (ASEAN University Network, 2020)
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Work Guidelines to Elicit Stakeholder (SHs) Requests
LHIVITNNS L (RIIRM) %l’@ad@ﬁéimmsmﬂ SHs

1. Interviews
2. Requirement Workshops

3. Brain-storming and idea reduction

4. Use-case workshops

. X AG?
5. Storyboarding mmmiquﬁﬂ 3
| —@ﬁ@ﬁ‘iﬂﬂﬂﬂﬁﬂdﬁfﬂ ANZAN
6. Role playing Funisun U Ausausan

ANHFBINIS91N SHs 67

7. Review of existing requirements me:;m@ﬁﬁ



Stakeholder Needs Assessment QLYY s
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1. Identification of Stakeholders: The first step in addressing stakeholder needs is to identify who the

stakeholders are. Stakeholders can include employees, customers, investors, regulatory bodies, and

various interest groups.

2.Analyzing Needs: Once stakeholders are identified, it's important to gather data and feedback to
understand their specific needs and concerns. This can involve surveys, interviews, and other forms of

communication.

3.Prioritization: Not all stakeholder needs carry the same weight. Prioritizing them is essential to
allocate resources effectively. Some needs may be critical, while others may be more of a preference.

4.Communication: Open and transparent communication with stakeholders is vital. This ensures that
their needs are understood, and any changes or decisions are conveyed clearly.

5.Adaptation: Stakeholder needs can evolve over time. It's important to continuously monitor and adapt

to changing circumstances and requirements.



10.

Stakeholder Needs Assessment (518)

Alignment with Organizational Goals: Meeting stakeholder needs should align with the broader
goals and mission of the organization. Balancing different stakeholder requirements can be
challenging but is necessary for long-term success.

Reqgulatory and Ethical Considerations: Compliance with legal and ethical standards is crucial.
Understanding regulatory requirements and ensuring they are met is a fundamental aspect of
addressing stakeholder needs.

Feedback Loops: Establishing feedback mechanisms allows stakeholders to provide input and
express concerns. This feedback can be used to refine strategies and decisions.

Measuring Success: Key performance indicators (KPIs) should be established to measure the
success of meeting stakeholder needs. This provides a tangible way to track progress.

Conflict Resolution: Sometimes, stakeholders may have conflicting needs or desires. Effective
conflict resolution strategies are essential to maintain a harmonious working environment.
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ﬂﬁzﬂqﬂﬁ SMART: Well-written learning
objectives/Learning Outcomes
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* Measurable — TanNagL59 (§
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AN L3N Learning Outcomes WARTSEAL
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(Program Learning Outcomes)
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(Course Learning Outcomes)
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(Lesson Learning Outcomes)



AATNLLANGN Learning Objectives and Learning Outcomes
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Core principles of learning outcomes (Oxford University,
2023)

| earning outcomes should:

o o/ o/

Coy . =\ A ¢ Ay I A A o Gﬁw Y, Gﬁ
® Avoid jargon. UATILNENATEINY ‘V]:Ji ‘l«lL@Wf]iﬂ’égN NI THTIVINTWNELYT LY
g1

® describe what students should be able to do by the end of a teaching
session or course. 'ﬂﬁi.lﬁ%lﬂﬂﬂﬂ‘lf]m‘iilu‘ifﬁfﬂ LNﬂﬂuNﬂﬂﬂ‘iﬂﬂ‘iﬂ’ﬁu
NANGAT

o 1% Action Verb

https://www.ctl.ox.ac.uk/effective-learning—outcomes



Active verbs that identify what students should be able to
demonstrate, represent, or produce (Maki, 2010)

Action Yerbs

Sample Leaming Outcome: Students will analyze and interpret statistical data as they support decision-making

processes throughout an organization. e e i v —
Demonstrated Learning

Action Yerb

4

Sample Leaming Outcome: Students will gialuate the impact of monetary I:}ﬂlilli____lﬂ}’ on the economy.

g
Demonstrated Learning

https://ctl.iupui.edu/Resources/Preparing-to-Teach/Writing—and-Assessing—Student-Learning-Outcomes
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aaau/date Un1sAnen 2565

1. AuzAneAEns nairwaluladnisdne uniineidunensaians
2. SWeAw 01169551 Fa3w (lve) nsusmsianisesdnimamalulabuasdoasnisdne
uUMILAR 2(1-2-3) (89nfw) Organizational Management in Educational Cornmunications and
Technology
3. e eiun
LuaAn #dNMT wasnquinamsuimsiansesinsuazaunanaluladuasdoansnsdnm
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mMsAnw1 MIuivswagyszdiulasens suuszana anuil Jag 1iesile msUsufiuna MIsBaUNa
waznsliuimsmumaluladuazdeansnsine msldiniosdaienisudmsinnis msAnuigau
welulaBuardoansnisdnm
Concepts, principles and theories of organizational management and task in
educational communications and technology. Strategics planning. Leadership and human
resources development. Ethic of educational communications and technology administrator.
Budgets, places, materials and eguipment management and assessment. Evaluations, reporting
and providing services, for educational communications and technology. Employing

eguipments for administrator. Study trips of educational communications and technology.
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6. naamamTiEuiTeTen (Course Learning Outcomes: CLOs)
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BIBe1NN19L2e U Course Learning Outcomes

Students will...
® identify, formulate and solve integrative chemistry problems. (Chemistry)

® build probability models to quantify risks of an insurance system, and use data and
technology to make appropriate statistical inferences. (Actuarial Science)

® use basic vector, raster, 3D design, video and web technologies in the creation of works of
art. (Art)

® apply differential calculus to model rates of change in time of physical and biological
phenomena. (Math)

® identify characteristics of certain structures of the body and explain how structure governs
function. (Human Anatomy lab)

® calculate the magnitude and direction of magnetic fields created by moving electric charges.
(Physics)
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