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THE DEVELOPMENT OF EFFECTIVE
STUDENT LEARNING OUTCOMES

l. Why do we need Student Learning Outcomes?

ll. Where ddS L @it 18 the institutional academic
assessment planning scheme?

lll. What are Student Learning Outcom8&&.05
V. Characteristicsdd L O’ s

V. ExampleSs L O’ s

VI. Resources



Student Learning Outcomes
( SLO’ s)

Statements that specify what students

will know, be able talo, or be able to
demonstrate when they have completed or
participated in a
program/activity/course/project.



Why Learning Outcomes are Importan

A Communicate expectations

A Provide a template for course design

A Guide choice of appropriate assessments

A Match teaching strategies to stated outcomes
A Assess the impact of instruction
ACommuni cate graduat es
A Providebenchmarks



Types of Learning Outcomes

A Course outcomesknowledge, skills, and
values/attitudes that students are expected to
acquire In a particular course.

A Program outcomesknowledge, skills, and
values/attitudes that graduates or completers

of programs are expected to know and be able
to do and are framed in terms of the program

as a whole, not in terms of individual courses.



Categories of Outcomes

A Knowledge outcomesmajor or discipline
content and modes of inquiry.

A Skills outcomesthose required for effective
practice in the discipline or in future employment
and can include critical thinking, problem solving,
and guantitative literacy.

A Attitudes- areas such as students' openness to
new ideas, acceptance of diversity, or
commitment to lifelong learning



Bl oom’s Taxonom
ODbjectives

Synthesis
Analysis

Application
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Bloom’s Taxonomy-Action Verbs Requiring Cognitive OQutcomes
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Recommended verbs to use with instructional design . . and more

Critical Evaluation
Thinking Judge
Synthesis Appraise
Design Estimate
Analysis Plan Evaluate
Compare Compose Revise
Application Distinguish Propose Score
Use Differentiate Formulate Select
Comprehension Employ Diagram Arrange Rate
Express Interpret Analyze Assemble Choose
Knowledge Restate Dramatize Categorize Collect Measure
Define Identify Sketch Appraise Construct Compare
Repeat Explain Practice Experiment Create Value
Name Recognize Hlustrate Test Setup Assess
Recall Discuss Operate Contrast Organize
List Describe Demonstrate Inspect Prepare
Relate Tell Apply Debate Manage
Record Locate Schedule Inventory Predict
Underline Report Show Question
Qutline Review Translate Examine
Delineate Summarize Interpret Criticize
Specify Solve Relate
State Sketch Solve
Label Calculate
Match Critique
Avoid the word Classify

"understand!”

|D0ne

Action Verbs doc
12/2003

Language Standards for Course Outlines

In 1956 Benjamin Bloom edited the now classic Taxonomy of Instructional Objectives. He maintained that not only was the identification of program or
course objectives inherently valuable for clarifying the purpose of the educational offering, but that well constructed objectives guided selection and
organization of learning experiences. This, of course, is a key consideration to promoting not only the achievement of the objectives, they are educational
outcomes or standards against which we can evaluate achievement. The Taxonomy identified three areas in which learing takes place and which can be
addressed by objectives or standards — the cognitive, affective, and psychomotor domains.

The Cognitive Domain We are most accustomed to dealing with the cognitive domain, which deals with the recall or recognition of knowledge and the
development of intellectual ability. Six major classes are usually identified: (a) knowledge, (b) comprehension, (c) application, (d) analysis, (e) synthesis, and o
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Assessment Summary

2] Select View ] Detailed Assessment Report

View Sections: [ Al M Goals ™ Qutcomes/Objectives ¥ Measures & Findings
Goals

O Add (&) Expand All [£) Collapse All & Reorder

View this set of Goals: ™ Active © Hidden © All

[¢] 1: ABET-qualified Graduates (Final) & “
[t 2: Prepare student for industry or graduate school. (Finaf) & <

[Outcomes/Objectives

(Numbers inside parentheses show related Goals, + indicates Student Learning.)
led Copy Associations and Connected Documents from 2009-2010

O Add (&) Expand All [£) Collapse All & Reorder

: Technical Skillset (ABET Criteria 3 - AB,E) ¥ (G:1. 2) (Final) [ “

: Engineering design and impact (ABET Criteria 3 - C, H) ¥ (G:1, 2) (Final) [ 4
: Teaming (ABET Criteria 3-D) ¢ (G:1. 2) (Final) & 4

: Professional Skillset (ABET Criteria 3-F, I, J) ¥ (G:1. 2) (Finaf) & <

: Communication (ABET Criteria 3-G) ¥ (G:1. 2) (Final) [H <

: Technology and tools (ABET Criteria 3-K) ¥ (G:1. 2) (Final) [ <

: Expectation of Graduates (ABET Criteria 2) (G:1) (Fina) [E “

: Curricular Coverage (ABET Criteria 3) (G:1) (Final) [ <

EEEEEEEE
ONOO R W

hlleasures & Findings
(Numbers inside parentheses show related Outcomes/Objectives.) Toggle triangles to add/edit Target, Findings, or Action Plan.
QO Add =) Expand All =) Collapse All

& Reorder

: Capstone Project (0:1. 2. 3, 4, 5. 6) (Final) & 4

: ABET Criteria 3 Achievement (0:1. 2, 3. 4. 5. 6) (Final) [ “

: NCEES FE Exam (01,2, 4. 6, 7) (Finalf) & “

: Criteria 3 Coverage (0:8) (Final) & “

: Criteria 2 (alumni survey) (O:7) (Final) & “4

: Professional development of grads (alumni survey) (O:7) (Final) &
: NCEES PE Exam (O:7) (Final) & “
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Students will apply the following technical skillset:

knowledge of mathematics, science, and engineering (3A)

design and conduct experiments as well as analyze and interpret data (3B)
identify, formulate, and solve engineering problems (3E)

A supporting curriculum and experiences relevant and current to the discipline, as determined by ABET standards and advisory board interactions, (also see course map):

students will be introduced to related knowledge and skills in:

3A: MATH120, MATH209, PHYS122, CHEM108, ENGR 111, EMPH 225

3B: PHYS122 and 242, CHEM108, ENGR. 111, 112, and 223, EMPH 225

3E: ENGR 112, ENPH 225

students will develop related knowledge and skills in:

3A: MATH306, MATH333 PHYS242, ENGR 112, 221, 222, 223, and 303, ENPH 248
3B: ENPH 345

3E: ENGR 221, 223, and 303; ENPH 248, 314, 332, 345

students will master related knowledge and skills in:

3A: ENGR460, ENPH 332, 430, 436, 441, and 443

3B: ENGR 460, ENPH 443

3E: ENGR 460, ENPH 436 441, and 443

-
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3B: ENPH 345

3E: ENGR 221, 223, and 303; ENPH 248, 314, 332, 345
students will master related knowledge and skills in:
3A: ENGR460. ENPH 332, 430, 436, 441, and 443

3B: ENGR 460, ENPH 443

3E: ENGR 460, ENPH 436. 441, and 443

faculty will encourage students to do faculty-directed research projects, pursue work-study jobs in consulting firms and government agencies, and attend professional and academic
meetings/conferences;

Maintain and acquire the hardware and software to support the curricular needs.  [Preview Formatting

Student Learning

Outcome/Objective: =

Connected Documents: ENPH Course Mapping
ENPH Master Course Map

Established in Cycle: 2008-2009

Active Through: Keep Active

Entry Status: Final

Last Updated By: Denise Martinez on 3/2/2011
Established By: Denise Martinez on 1/12/2009

Relevant Associations (2] [2) ABET Criteria 3-A.B.E

I w General Education/Core Curriculum _
=5 -oynthesize new knowledge 1o solve problems

2.4.2 UG-Use techniques, skills, and tools necessary for practice of the discipline
2.4.3 UG-dentify and solve problems related to the discipline

T Sraieglc Plans |
es and Technology

3 Achieve a high level of student learning enabling graduates to pursue successful careers
4 Promote scholarly activities to broaden knowledge and understanding in science and technology
5 Promote scholarly activities to enhance the teaching and learning experience in science and technology

-
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EMPH_Course_Map[2] [Protected Wiew]
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Criteria 3
3A 3B 3C 3D 3E 3F 3G 3H 31 3J 3K 3L

Engr 111 — Foundations 1

Engr 112 — Foundations 2

Engr 221 — Statics and Dynamics
Engr 222 — Thermodynamics
Engr 223 — Materials

Engr 303 — Engr. Economy

Required ENPH Courses:
Enph 225 — Circuits

Enph/CS 248 - Digital

Enph 314 - Signals & Svstems
Enph/Phys 332 - E & M
Enph/CS 343 - Architechre
Enph/Phys 430 - Math Methods
Enph/Phys 436 - Solid State
Enph/CS 441 - Microprocessor
Enph 443 - Linear Controls
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Measures & Findings

(Flumbers nside parenfﬁeses Show related Outcomes/Objectives.) Toggle triangles to add/edit Target, Findings, or Action Plan.
© Add (&) Expand All [E) Collapse All & Reorder

|E 1: Capstone Project (0.1.2.3. 4. 5. dfﬁ'na}} #FQ —

Students in the capstone course ENGR 460 will submit culminating design projects that integrate their entire program of required coursework. This project emphasizes written and oral
communication skills, teamwork, problem solving, and incorporation of appropriate engineering standards within multiple realistic constraints. Reports are evaluated by at least two
program faculty members employing program-approved rubrics. Completed rubrics are submitted to the course instructor, who analyzes the results and submits them to the program
coordinator for reporting according to the program’s sustainability matrix.  [Preview Formatting

Source of Evidence: Project - Project, either individual or group
Established in Cycle: 2010-2011
Active Through: Keep Active
Entry Status: Final
Last Updated By: Denise Martinez on 3/2/2011
Established By: Denise Martinez on 3/2/2011
& Edit

I Targets and Findings: I

r—1: Technical Skillset (ABET Criteria 3 - AB.E)

ﬁfﬁ'n&f) Preview Formatting] “4

For each ABET criterion, the summative target will be an average achievernent level of at least 75% and must be met for all technical skillset criteria in order to consider the

target "met”.
i in Cycle: 2010-2011 ]
Active Through: Kee e
Last Updated by Denise Martinez on 3/3/2011 Established by Denise Martinez on 3/2/2011
# Edit Achievement Target

Findings:

2010-2011 = Assessment Summary / Findings (Final)

Target: Met

Capstone results for ENPH students: Criteria 34A: 80 Criteria 3B: 84 Criteria 3E: 79 [Preview Formatting
Established by Denise Martinez on 6/7/2011

# Edit Finding © Add New Action Plan # Manage Action Plan Relationships

—2: Engineering design and impact (ABET Criteria 3 - C, H)

w Target (Final) [Preview Formatting Q

For each ABET criterion, the summative target will be an average achievement level of at least 75% and must be met for both the engineering design and impact criteria in order
to consider the target "met”.
Established in Cycle: 2010-2011 =
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Last Updated By: Denise Martinez on 3/2/2011
Established By: Denise Martinez on 3/2/2011
# Edit

Targets and Findings:

—1: Technical Skillset (ABET Criteria 3 - A,B,E)

w Target (Final) [Preview Formatting Q

For each ABET criterion, the summative target will be an average achievement level of at least 75% and must be met for all technical skillset criteria in order to consider the
target "met".

Established in Cycle: 2010-2011

Active Through: Keep Active

Last Updated by Denise Martinez on 3/3/2011 Established by Denise Martinez on 3/2/2011

" Edit Achievement Target
Findings:

gsessment Summary [ Findings (Final)

witd for ENPH students: Criteria 3A: 80 Criteria 3B: 84 Criteria 3E: 79  [Preview Formatting
Denise Martinez on 6/7/2011

2+ Edit Finding © Add New Action Plan # Manage Action Plan Relationships

—2: Engineering design and impact (ABET Criteria 3 - C, H)

w Target (Final) [Preview Formatting Q

For each ABET criterion, the summative target will be an average achievement level of at least 75% and must be met for both the engineering design and impact criteria in order
to consider the target "met”.

Established in Cycle: 2010-2011

Active Through: Keep Active

Last Updated by Denise Martinez on 3/3/2011 Established by Denise Martinez on 3/2/2011

# Edit Achievement Target
Findings:
(102 Assessment Summary [ Findings (Final)
Target: Partially Met
apstone results for ENPH students: Criteria 3C: 84 Criteria 3H: 61 3H - students wrote one reflection related to the capstone as an applied learning experience evaluated
using a university wide rubric. Since there were only three students, weak responses pull down the overall score. More assessments of these are needed. However much time|
was spent discussing the importance of these outcomes with the students. [Preview Formatting
Last Updated by Denise Martinez on 6/15/2011 Established by Denise Martinez on 6/7/2011

# Edit Finding © Add New Action Plan # Manage Action Plan Relationships

Related Action Plan(s)
Refine Capstone Reports (3F H[J) 2010-2011 ©
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Qutcomes/Objectives

(Mumbers inside parentheses show related Goals, + indicates Student Learning.)
£J Copy Associations and Connected Documents from 2009-2010

O Add (&) Expand All (E) Collapse All & Reorder

[=/H: Chemistry Proficiencyl< (G1) (Final) &

The Chemistry student will demonstrate proficiency in chemistry knowledg trategies: Key concepts will be Ty introduced in MATH 120 and MATH 209, PHYSICS 104/122 and
PHYSICS 150/242, ENGLISH 309, CHEM 105 and 108, and at least one compl Lol loped in CHEM 201, 202, 307, and 408; and 3) mastered in CHEM 323
and CHEM 486 (Library Research). [Preview Formatting

Student Learning

Qutcomel/Objective: L

Connected Documents: Course Map-Chemistry
Established in Cycle: 2010-2011

Active Through: Keep Active

Entry Status: Final

Last Updated By: Lance Whaley on 2/25/2011
Established By: Migration Tool on 9/22/2008

Relevant Associations () (=)

+ General Education/Core Curriculum I
241 UG-Describe contemporary and enduring issues in the discipline
2.4.2 UG-Use techniques. skills. and tools necessary for practice of the discipline
2.4.3 UG-dentify and solve problems related to the discipline

# Edit

[E] 2: Professional Writing ¥ (G:1) (Final) (& ©

[t] 3: Professional Presentations ¥ (G:1) (Final) & “

[t] 4: Technology ¥ (G:1) (Final) & 4

[t 5: Teacher Certification Knowledge ¥ (G:1) (Final) & <

Measures & Findings

(Numbers inside parentheses show related Outcomes/Objectives.) Toggle triangles to add/edit Target, Findings, or Action Plan.
©O Add (&) Expand All (E) Collapse All & Reorder

[kl 1: Embedded Exam ltems (0:1) (Final) [E ©
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| Measures & Findings |

(Mumbers inside parentheses show related Outcomes/Objectives.) Toggle triangles to add/edit Target, Findings, or Action Plan.
O Add (&) Expand All (E) Collapse All & Reorder

[t 1: Embedded Exam ltems (O:1) (Final) & <
[b] _2: \Written communication (01, 2) (Final) [ <
[=13: Oral presentation (0:1, 3) fFinal) E <

In each section of CHEM 486, presentation will be scored by panel of faculty employing thq program-approved rubric_ Completed rubrics will be analyzed by the course coordinator and
results will be submitted to the Program coordinator for reporting according to the program’s sustainability matnx: review Formattin
Source of Evidence: Presentation - Presentation, either individual or group

Connected Documents: AAC-Review09-10G0M
Oral Presentation Rubric

Established in Cycle: 2010-2011

Active Through: Keep Active

Entry Status: Final

Last Updated By: Lance Whaley on 2/25/2011

Established By: Bethany Rinard on 7/12/2010
# Edit

Targets and Findings:

— 1| Chemistry Proficiency

w Target (Final) [Preview Formatting Q

Mean scores at or above 3.0 (on a 5-point scale) on rubric items related to chemistry proficiency.
Established in Cycle: 2010-2011

Active Through: Keep Active

Last Updated by Lance Whaley on 2/25/2011 Established by Lance Whaley on 2/25/2011

# Edit Achievement Target
Findings:
2010-2011 = Assessment Summary [ Findings (Final)
Target: Met
On the 1st 4 categories dealing with chemical principles, the average scores were: 1.6; 2.0; 2.1; 2.5, 2.6, 2.7, 2.8 and 2.9 for an average score of 2.4 on a 4 point scale. This
translates to 3.00 on a 5-point scale. [Preview Formatting
Last Updated by Bethany Rinard on 7/15/2011 Established by Bethany Rinard on 7/15/2011

# Edit Finding © Add New Action Plan # Manage Action Plan Relationships

Related Action Plan(s)

Exit exam 2007-2008

Hire lab technician 2009-2010 L

American Chemical Society Approval 2010-2011 &
Chemistry Consortium 2010-2011 L
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