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Session Objectives
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● Three fundamental aspects of 
Backwards Design:
○ Identify Target Audience

○ Define Learning Objectives

○ Formative Assessment 
Strategies

● Feedback

● Important topics we will not 
cover:
○ Lesson Infrastructure
○ Accessibility
○ Community Building
○ Cognitive Load
○ Collaboration
○ Authentic Tasks
○ Example Data

Read The Carpentries Curriculum 
Development Handbook at 
cdh.carpentries.org 



Backwards Design
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Source: “Comparative Study of Test Driven Development with Traditional Techniques.” 
Kumar S & Bansal S. IJSCE (2013) 



Backwards Lesson Design
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Define ObjectiveIdentify Target 
Audience

Write 
examples/exercises

Assess whether 
objective has been met

Write explanatory 
material

Teach



Target Audience
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Take an inventory of your audience
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● What is their background?
● What is their motivation?
● What prior knowledge do they possess?
● What tools do they already use?
● What types of data do they work with?



Example - Learner Profile: João
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● Background: Agricultural Engineer
● Prior Experience: first year 

programming in C (never used)
● Motivation: needs to calculate average 

values from sensor logs (Data)

● Tools: Knows other people in his cohort 
who use R for their analyses

https://www.onsetcomp.com/images/product_images/large/U9-002.jpg



Backwards Lesson Design
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Define ObjectiveIdentify Target 
Audience

Write 
examples/exercises

Assess whether 
objective has been met

Write explanatory 
material

Teach



Lesson Objectives
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What will learners be able to do after the lesson?
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Example - Learning Objectives
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By the end of this section, learners will be able to:

● Load external data from a .csv file into a data frame.
● Describe what a data frame is.
● Summarize the contents of a data frame.

● Use indexing to subset specific portions of data frames.
Example taken from the Starting With Data section of the Data Analysis and Visualization in R for 
Ecologists Data Carpentry lesson.



Challenge: Identify Your Audience (10 min)
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1. Individually, choose a topic you would like to teach. Identify 
and describe the target audience for your lesson. (5 min)
a. Who are they?
b. What is their motivation?
c. How will your lesson help them?

2. Discuss your target audience with your group (5 min)
HOMEWORK: Define at least two specific learning objectives for 
your lesson.

a. Use action verbs like DEFINE, IDENTIFY, CHOOSE, 
CREATE



Feedback & Assessment
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Backwards Lesson Design
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Define ObjectiveIdentify Target 
Audience

Write 
examples/exercises

Assess whether 
objective has been met

Write explanatory 
material

Teach
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How do you know your teaching is working?

~1 formative assessment 
per learning objective
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counts = [2, 4, 6]

repeats = counts * 2

print(repeats)

Answer choices:

1. [2, 4, 6, 2, 4, 6]

2. [4, 8, 12]

3. [[2, 4, 6],[2, 4, 6]]

What will be the output of the Python 
code below?

Multiple Choice Questions

● Assesses one thing

● Correct answer

● Plausible distractors

● Diagnostic power

○ What are the common 
misconceptions?



Challenge: Identify Misconceptions (10 min)
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1. Choose one wrong answer and 
identify the misconception it 
diagnoses (individually, 5 mins)

2. Discuss misconceptions you 
encounter in your chosen 
topic (group, 5 mins)

HOMEWORK: Design an MCQ with 
plausible distractors for a 
fundamental concept in your topic.

27 + 15

Answer choices:

1. 42

2. 32

3. 312

4. 33

What will be the result of the 
arithmetic operation below?



Feedback and reflective practice
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● Collect feedback during 
and after a workshop

● Reflect on what worked and 
what did not

● Tell others
● Make changes now



Wrap-up
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https://carpentries.org
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Creating OPEN computational curricula

Image credit: Kelly Barnes with 
OpenPeeps

● Lesson Infrastructure
○ Free/adaptable lesson 

template
● Accessibility

○ Design Principles
● Community Building

○ Instructor Training
○ Community Calls
○ Collaboration

● Cognitive Load
○ Teach the most useful thing 

first

https://www.openpeeps.com/
https://carpentries.org/blog/2020/08/lesson-template-design/
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Thank You CZI EOSS!
Follow @thecarpentries on Twitter!


