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Goal-Oriented Teaching to Improve 

Student Learning
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Learning outcomes

4

Participants will be able to:
• Use the principles of backward design 

to align learning outcomes with both 
learning activities/formative 
assessments and summative 
assessments

• Develop/modify learning materials to 
engage students in deliberate practice

• Use Bloom’s Taxonomy & 3-D LAP to 
evaluate assessments



Students in traditional lectures are
1.5 times more likely to fail

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active learning increases 
student performance in science, engineering, and mathematics. PNAS, 111(23), 8410-8415. 5



Students in active learning classes average >half a letter grade higher

Freeman et al., 2014. 6



Deliberate Practice

Ericsson, K, Krampe, R., Tesch-Römer, C. (1993)The role of deliberate practice in the acquisition of expert performance.  
Psychological Review 100: 363-406.
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The one doing is the one learning

But, how do you decide what they spend timing doing?



Backward Design
Goal-oriented instructional design 

that emphasizes learning not teaching 

Wiggins, G & McTighe, J. (1998). Understanding by design, Alexandria, VA: ACSD 8

What should
students know 
or be able to do
by the end of 
your course?

What evidence 
will convince 
you that they 
got there?

How will you help 
them get there?

Learning 
outcomes

Assessments Learning 
activities



Gallery Walk

During this workshop, you will practice Backward Design 
with your own course materials and then do a Gallery Walk 
to get peer review. 



Backward Design
Let’s start with learning outcomes

Wiggins, G & McTighe, J. (1998). Understanding by design, Alexandria, VA: ACSD 10

What should
students know 
or be able to do
by the end of 
your course?

What evidence 
will convince 
you that they 
got there?

How will you help 
them get there?

Learning 
outcomes

Assessments Learning 
activities



Which is easier to assess goals or outcomes?
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A. Understand gene 
expression

B. Develop science process 
skills

C. Understand evolution by 
natural selection

A. Students will be able to predict 
changes in amino acid 
sequences caused by mutations

B. Students will be able to 
interpret a graph.

C. Students will be able to explain 
how adaptations seen in nature 
occurred.

Learning Goals Learning Outcomes



Goals vs Outcomes
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Goals
Broad, vague
Not easily measured; 
E.g., Understand, know, 
appreciate

Outcomes
Specific, concrete 
Easily measurable; 
E.g. describe, contrast, 
predict, defend



Bloom’s taxonomy: verbs linked to cognitive level



Laverty, J. T., Underwood, S. M., Matz, R. L., Posey, L. A., Carmel, J. H., Caballero, M. D.,& Cooper, M. M. (2016). Characterizing 
college science assessments: the three-dimensional learning assessment protocol. PloS one, 11(9), e0162333. 14

1. Asking questions
2. Developing & using models
3. Planning & carrying out investigations
4. Analyzing & interpreting data
5. Using mathematics & computational thinking
6. Constructing explanations
7. Engaging in argument from evidence
8. Obtaining, evaluating, & communicating 

information

3-D LAP: verbs associated with critical thinking



Backward Design
Assessments provide evidence about 

achievement of learning outcomes

Wiggins, G & McTighe, J. (1998). Understanding by design, Alexandria, VA: ACSD 15

What evidence 
will convince 
you that they 
got there?

How will you help 
them get there?

Assessments Learning 
activities

What should
students know 
or be able to do
by the end of 
your course?

Learning 
outcomes



What do our tests say to our students?

This activity is attributed to Judy Lanier 16

It is very important to learn about 
traxoline. Traxoline is a new form of 
zionter. It is montilled in Ceristanna. 
The Ceristannians found that they 
could gristerlate large amounts of 
fervon and then bracter it to quasel 
traxoline. This new, more efficient 
bracterillation process has the 
potential to make traxoline one of the 
most useful products within the 
molecular family of lukizes snezlaus.

QUIZ:
1. What is traxoline?
2. Where is it 
montilled?

3. How is traxoline 
quaseled?

4. Why is traxoline 
important?

THE MONTILLATION AND USES OF TRAXOLINE



Practicing BD: Steps 1 & 2

Goal Outcome Assessment Activity

Students will 

understand the 

transfer of 

information from 

DNA to proteins

Students will be 

able to predict 

changes in amino 

acid sequences 

caused by 

mutations

Students will 

predict the new 

amino acid 

sequence that 

results from a 

mutation in a 

given gene 

sequence

Students must 

identify the reading 

frame, 

template/coding 

strands of a given 

DNA sequence and 

predict amino acid 

changes due to 

mutations

Write an assessment question aligned to a learning 

outcome for a topic in your class, using the highlighted 

example below. 



Practicing BD: Steps 1 & 2

Goal Outcome Assessment Activity

Students will 
understand the 
concept of 
conservation of 
angular 
momentum.

Students will 
be able to 
predict changes 
in the speed of 
spinning 
objects as they 
change in size.

When given a 
scenario such 
as a collapsing 
star, students 
will predict 
changes in the 
speed of their 
spins.

Students will be given 
familiar scenarios like 
figure skaters drawing 
their extended arms 
into the chest, and 
asked to predict 
changes in spin and 
explain the 
phenomenon. Then 
students will identify 
new examples of 
angular momentum.

Write an assessment question aligned to a learning 
outcome for a topic in your class, using the highlighted 
example below. 



Think about your class

•For the next 5 minutes, write about the class you want 
to change.

- Write down everything that comes to mind – don’t 
worry about complete sentences, punctuation, etc.



Think about your class

•Sort through the ideas. Highlight in different colors or 
mark in a different form:

- “State of being” words and phrases tend to be 
goals. (underline)

- “Active” words and phrases tend to be outcomes 
or parts of assessments. (circle)



Gallery Walk

•Write your goal, outcome and assessment question.
•Walk around and provide feedback to your colleagues 
on their alignment.
•Will the assessment provide evidence about whether 
students have achieved the outcome? 



Reflection
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•Was this harder or easier 
than you expected?  
Why?

•What was most 
challenging part? 


