“How do you know your students are learning?”

•

As you enter, list on the board:
the forms of student assessment you currently use.

Optional
• your goals for this session …

How do you know your students are learning?
Why does student engagement matter?

Adriana Signorini
Center for Research on Teaching Excellence
Students Assessing Teaching and Learning

Learning Outcomes
By the end of this session, you’ll be able to …

• Describe some elements of the learning
cycle presented.
• List some classroom assessment tools which
you are not using but could improve
learning in your courses
• Identify the benefits of interactiveengagement and dare to give these activities
a try.

What is assessment (of student learning)?
6. As necessary,

act on the
results to
improve student
achievement of
learning goals

1. Establish goals
for student
learning
(expressed as
learning
outcomes)

5. Draw
conclusions
about student
learning
achievements
in the
aggregate

2. Determine the
evidence: the
work students will
do to
demonstrate their
learning

4. Gather &
review
evidence of
student
learning

3. Design &
provide
intentional
learning
experiences
(curriculum &
pedagogy)

Hybrid of Suskie (2009) , the CIRTL Teaching-as-Research (TAR) framework, and Backward Design (McTighe &Williams, 1998)

What are the class learning outcomes?
Statements that focus on the outcomes we expect of students
to do when they complete the course/ or class lesson

https://reflectionedu.files.wordpress.com/2012/05/blooms_taxonomy.jpg

Verbs useful for stating learning outcomes

http://www.teachthought.com/wp-content/uploads/2013/08/verbs-for-blooms-taxonomy-fi.jpg

Activity: Analyze a Learning Outcome (L.O.)
Choose one of the following two L.O.s:
1) Analyze it in relation the criteria for useful L.O.s.
2) Propose revisions as you feel appropriate.
3) Share your analysis with the rest.
L.O. 1: At the conclusion of this course, students will understand
basic statistical analysis.
L.O. 2: At the conclusion of this course, students will be familiar
with academic writing and speaking practices.

Checklist for creating learning outcomes:
Does the learning outcome identify what students will be able to
do after the topic is covered?
Is it clear how you would test achievement of the learning
outcome?
Do chosen verbs have a clear meaning?
Is the verb aligned with the level of cognitive understanding
expected of students? Could you expect a higher level of
understanding?
Is the terminology familiar/common? If not, is knowing the
terminology a goal?
Is it possible to write the outcome so it is relevant and useful to
students (e.g. connected to their everyday life, or does it represent
a useful application of the ideas)?

Key Class Assessment Activities

Fall Semester

Needs Assessment
• Pre/ Post Test
• Entry Survey

Prior Knowledge
Attitudes
Values

Your class
expectations:
OH, studying time,
specific
requirements, etc.

Campus Resources:
Library/ Tutoring/
Mentoring/ STEM Center,
etc.

Mid-Course Feedback
•

It will benefit the same students who provide the
feedback (Bullock, 2003).

•

It provides opportunities for students to comment on
specific behaviors or pedagogical strategies that are not
covered by the standard end-of-semester evaluation
questions.

•

It provides the potential to improve end-of-semester
evaluations and increase student exam performance
(Overall and Marsh, 1979).

•

Students respond positively when their comments result
in changes to the course, leading to improved student
attitudes about the class and/or instructor (Keutzer,
1993).

Assessment Process: An Example
1. Outcome: Write a technical report
2. Evidence: Technical reports
3. Design:
• Write reports weekly guided by
rubric.
• Detailed feedback provided
consistent with rubric.
• Track students’ use of feedback. 5. Draw conclusions
student
4.-6. Gather evidence, draw conclusions, act about
learning
achievements in the
on results:
aggregate
• Mid-semester: examines students
improvements, finds students using
feedback are improving more than
others.
• Shares this with class to motivate
use of feedback to improve.
• Continues to provide detailed
feedback through multiple avenues.

6. As necessary,
act on the results
to improve
student
achievement of
learning goals

1. Establish goals for
student learning
(expressed as learning
outcomes)

2. Determine the
evidence: the
work students
will do to
demonstrate
their learning

4. Gather &
review evidence
of student
learning

3. Design &
provide
intentional
learning
experiences
(curriculum &
pedagogy)

Assessment as planning cycle
1.
2.
3.
4.

6. As necessary,
act on the results
to improve
student
achievement of
learning goals

Setting goals
Developing strategies
Outlining tasks
Evaluating success

1. Establish goals for
student learning
(expressed as learning
outcomes)

5. Draw
conclusions
about student
learning
achievements in
the aggregate

2. Determine the
evidence: the
work students
will do to
demonstrate
their learning

4. Gather &
review evidence
of student
learning

3. Design &
provide
intentional
learning
experiences
(curriculum &
pedagogy)

Assessment as pedagogy
Instructional activities selected to
•
•

facilitate development of and
to reveal (to the teacher and the
students)

student learning in relation to
instructional goals.




Evidence of student
learning is abundant.
Harvest it intentionally
and strategically.
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act on the results
to improve
student
achievement of
learning goals
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student learning
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outcomes)

5. Draw
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learning
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intentional
learning
experiences
(curriculum &
pedagogy)

Relationship of grading & assessment
Grading : Summarizes learning demonstrated by an individual
student, with feedback providing insight into and supporting his/her
individual learning

B

Relationship of grading & assessment
Assessment: Summarizes learning demonstrated by a
population of students to provide insights into how well the
educational opportunity (class, course, program) is serving
students as a whole
Ex. What might this tell us?
Results from a mid-semester research paper
•

•

60% of students scored as proficient or better in use of
citations and evidence in argument
40% scored below proficient

B

Assessment is “teaching to the test” (Suskie,
2009)

Requires
• Assessments that are designed to be worth
teaching to
• Intended learning outcomes that are higher level
• Opportunities for practice with specific, targeted
feedback to students on what doing well, and
what to improve

Essentially assessment is a form of research
Assessment paradigm

Research paradigm

• Outcome

Hypothesis: what students
will be able to do

• Instructional
Activities/Curriculum

Experimental Design

• Collect & analyze
evidence of student
learning. Draw
conclusions, revise
instruction or
outcomes.

Gather data and draw
conclusions about
hypothesis

Assessment is “action research” (Suskie, 2009)

Assessment as Action Research*

Empirical Research

• Specific to local
environment & student
body

• Pursue generalizable
results (theories)

• Intended for local
improvement

*

• High quality design and
data to meet test of peer
review

• Data/evidence are
sufficiently valid and
reliable so as to be “good
enough,” “trustworthy
enough” to act on
Both, however, informed by literatures…
Suskie, 2009

Classroom Assessment Techniques (CATs)
•
•
•
•

Minute Paper
Chain Notes
Memory Matrix
Directed
paraphrasing

• One sentence
summary
• Exam Evaluations
• Application cards
• Student-generated
test questions

Angelo, T.A. and Cross, K.P. (1993). Classroom Assessment Technologies (Second Edition). San
Francisco: Jossey-Bass Publishers.

Large and Small Classes Assessment Tools
Creating: Group work
Evaluating: Debate
Analyzing : Clicker questions
Applying: Student Presentations – Pop quizzes
Understanding: Role playing / Just- in- time teaching
Remembering: Memory Matrix
The George Washington University: http://tlc.provost.gwu.edu/classroom-assessment-techniques

Challenges to Implementing
Interactive Activities
• Students resistance to participation (e.g. stop coming to class, start
discussing their weekend plans)
•

Expectations of content coverage

•

Lack of instruction/instructor time

•

Class size, or room layout

•

Influence on teaching evaluations

•

Additional time for curriculum (re)design

Erin Lane and Sara Harris (Earth, Ocean & Atmospheric Sciences, UBC), Journal of College Science Teaching, Vol. 44(6), pp. 83-91 (2015).

Quantifying student behavioral engagement based on teaching practices in a large class

Quantifying student behavioral engagement based on teaching practices in a large class

http://www.learningsolutionsmag.com/assets/images/learningsolutions/2013/130214/blooms_taxonomy_staircase.png

Learning Outcomes
By the end of this session, you’ll be able to …

• Describe some elements of the learning
cycle presented.
• List some classroom assessment tools which
you are not using but could improve
learning in your courses
• Identify the benefits of interactiveengagement and dare to give these activities
a try.

Resources
• Assessment at UC Merced: http://assessment.ucmerced.edu/
This website provides assessment related information for academic and nonacademic program on campus.
• Carl Wieman Science Education Initiative at the University of British Columbia:
http://cwsei.ubc.ca/
Resources aim at improving undergraduate science education. Consider the
following tools: Classroom Observation Protocol, Teaching Practices Inventory,
Student Engagement Observation Protocol and Learning Attitudes about Science
Surveys
• Writing Great Clicker Questions: Faculty Workshop cwsei.ubc.ca/resources/
• Resources by Discipline: University of Michigan, CRLT:
http://www.crlt.umich.edu/tstrategies/disciplinaryresources
• CRTE: Teaching Resources: http://crte.ucmerced.edu/
• SATAL Program: Offer trained undergraduates who can assist you with data
collection, analyzes and reporting.

Many thanks to….
• Laura Martin for sharing the
assessment cycle slides
• Belinda Braunstein’s feedback
during presentation rehearsal.

25+ question stems framed around the early, nonrevised Bloom’s Taxonomy

http://www.teachthought.com/learning/25-question-stems-framed-around-blooms-taxonomy//

Questions framed
around Categories

Students at a variety of achievement
levels may inform the class outcomes

A students: verify that students get the right answer for the right reasons
B and C students: retain some misunderstandings that are useful as distracters
D students: look for non-content clues to the right answer

Example of Learning Outcomes
Course Learning Outcomes

Assessment

To provide an
introduction to the
field of social
epidemiology, the
major theories,
concepts, and
perspectives.
To learn how health
outcomes and risk
factors are arrayed
across different social
conditions and social
systems.

Describe how social and
environmental factors affect
health outcomes, including how
risk factors are arrayed across
different social conditions.

Term paper, exams,
reading summaries,
quizzes

(a) Integrate different
perspectives, research, and skills
discussed in class to explain
group differences in health and
well-being. (b) In writing, clearly
analyze these differences in
health and well-being.

Term paper, exams,
reading summaries

PH 111 Social Epidemiology

Scientific Literacy
Communication

Course Goals

•

UC Merced
Principles
Scientific Literacy

Active Learning “Works”...
What Are We Measuring?
•
•
•
•
•

Factual knowledge
Transferable problem solving skills (Hake, R. 1997)
Relevant skills
Students’ attitudes
Student retention

Biology CLASS statements designed to
distinguish novice and expert beliefs
Likert scale

• Statements are based on the physics CLASS (Adams et al., 2004)
• Student interviews on statements were conducted for clarity of interpretation (n=15)
• Experts have 80% or greater agreement on 34 of 44 statements
• Student responses are compared with experts

Example of a learning outcome
Syllabus topic: Pedigree Analysis
Example of a course learning outcome
After completing this course, students should be able to:
Analyze phenotypic data and deduce possible modes of inheritance (e.g.
dominant, recessive, autosomal, X-linked, cytoplasmic) from family
histories.
Sample of class learning outcomes
Draw a pedigree based on information in a story problem.
Calculate the probability that an individual in a pedigree has a particular
genotype.
Define the terms “incomplete penetrance,” “variable expressivity,” and
“sex-limited phenotype,” and explain how these phenomena can
complicate pedigree analysis.
Assessment.ucmerced.edu

The pre/post assessment is different from
other tests
Assessment could be multiple-choice questions that address the course
learning outcomes.
Jargon is used minimally in this assessment.
Assessment is given pre and post to measure learning gains.
The incorrect answers are designed to be attractive to students who do not
fully understand the concepts.

Differences between novice and expert
learners concerning their beliefs about science
Novice
Isolated pieces of
information

Expert
content and
structure

Coherent framework of
concepts

Handed down by
authority
No connection to the
real world

source

Describes nature
Established by
experiments

Pattern matching to
memorized recipes

problem
solving

Use concept-based
strategies.
Widely applicable.

(adapted from David Hammer,2000).

Planning cycle applicable at any learning
experience




6. As necessary,
act on the results
to improve
student
achievement of
learning goals

Given day’s class
Course
Degree Program

1. Establish goals for
student learning
(expressed as learning
outcomes)

5. Draw
conclusions
about student
learning
achievements in
the aggregate

2. Determine the
evidence: the
work students
will do to
demonstrate
their learning

4. Gather &
review evidence
of student
learning

3. Design &
provide
intentional
learning
experiences
(curriculum &
pedagogy)

