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Agenda

• Welcome and Introductions

• Toolkit Background: Why a unified approach to 

measurement?

• Toolkit Development: What is worth measuring?

• Toolkit Testing: How do you create a good measure?

• Toolkit Implementation: How will this work in the field?

• Q&A / Discussion



Toolkit Background
Why a unified approach to measurement?



Everett, Hayward, & Scott (1974). The effects of a token reinforcement procedure 

on bus ridership. Journal of Applied Behavioral Analysis, 7, 1-9.  

The IMPORTANCE of Asking Questions



The IMPORTANCE of Measurement Consistency



Reviewing Ten Years of Data Collection

Karlin, Ford, Wu, & Nasser. (2015). What Do We Know About What We Know? A Review of 

Behaviour-Based Energy Efficiency Data Collection. IEA-DSM Task 24 Subtask 3 Report. 



Most Reports Are Not Sharing Instruments

Karlin, Ford, Wu, & Nasser. (2015). What Do We Know About What We Know? A Review of 

Behaviour-Based Energy Efficiency Data Collection. IEA-DSM Task 24 Subtask 3 Report. 



How awesome is our blog content?

Out of this world awesome

Pretty awesome

I enjoy it a lot

I like it

I don’t like it

The IMPORTANCE of Question Design



Rate how much you agree with the following

Helping people and the environment is important

My car and my house are energy efficient

I turn off lights and unplug appliances when not in use

The IMPORTANCE of Question Design



Close Ended Question

How much time do you spend studying?
A) 1-8 hours B) 9-18 hours C) > 18 hours

Open Ended Question

Tell me about your study habits...

The IMPORTANCE of Measurement Validation



The IMPORTANCE of Measurement Validation

www.pewresearch.org/methodology/u-s-survey-research/questionnaire-design/

1 Unprompted first response to open-ended question
2 First choice from 5 options read to respondents 



1 2 3 4 5

1 2 3 4 5 6 7

OR

The IMPORTANCE of Measurement Validation



Psychometrics

• Theory and technique of measurement:

Knowledge, abilities, attitudes, traits

• Construction and validation of instruments: 

Questionnaires, tests, assessments

Psychometrics

Psychology

Statistics

Right

Way

Wrong

Way

Right

Thing

Wrong

Thing
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Toolkit Development
What is worth measuring?



Energy 

Program

Changes in 

Energy 

Behavior

Does it work?

Why is it working?

Who does it work for?

HOW



Energy Cultures Framework

Material 

Culture

Norms & 

Aspirations
Energy 
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HAVE

THINK DO

Energy Cultures Framework



Toolkit Development

Heating devices Energy sources

Insulation House structure
HAVE

Material Culture (Have)

• What time of dwelling do you live in?

• Which of the following appliances do you own? (E.g., space heater, dishwasher, 

central AC, etc.)



Toolkit Development

Social 

expectations and 
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THINK
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Toolkit Development

Social 

expectations and 

aspirations

Environmental 

connection and 

concern

THINK

Beliefs (Think)

Efficacy (Performance and Response)
• I can invest the time and effort to make changes towards 

reducing my energy use .

• If enough people use less energy, we can benefit the 

natural environment .

Motives to

engage

Habits and 

traditions



Toolkit Development

Turning on heater

Putting on sweater

Maintaining heating 

technologies

Drawing curtains

DO

One-time and Recurring Behaviors (Do)

• Please indicate whether you have done each of the following since moving 

into your home: (e.g., installed insulation, replaced incandescent bulbs with 

CFLs or LEDs, etc.)
• How frequently do you: (e.g., limit time in shower, turn off lights when not needed, 

etc.)



Toolkit Development

Karlin, B., Ford, R., & Frantz, C.M., (2015). Exploring Deep Savings: A Toolkit for Assessing Behavior-Based Energy 

Interventions. Proceedings of the International Energy Program Evaluation Conference. Long Beach, CA: IEPEC. 



User Experience (UPscale)

Ease of Use
• I feel very confident interpreting the information provided to me.

• A person would need to learn a lot in order to understand this _________.

Engagement
• I do not find this __________ to be useful.

• I think that I would like to use this ___________ frequently.

Karlin, B.  & Ford, R. (2013). The Usability Perception Scale (UPscale): A measure for evaluating feedback 

displays. A. Marcus (Ed.), Proceedings of the 2013 Human Computer Interaction (HCII) Conference. 



Toolkit Testing
How do you create a good measure?



Toolkit Testing - Methods

Step 1: Preliminary Toolklit split into 4 instruments

Have/Do Think 1 Think 2 Ux/Intention

Step 2: Each Instrument tested for clarity (Testing round 1)

Step 3: Questions revised based on round 1 results

Step 4: Full Toolkit psychometric testing (Testing round 2)

Step 5: Analysis and suggested revisions

Potential survey questions identified from literature and prior work



Toolkit Testing - Methods

• Online survey (Amazon Mechanical Turk)

• Testing Round 2: 520 participants ($2 compensation)

o Most lived in houses (67.1%) followed by an apartment (4.2%)

o About half owned their home (47.9%) or rented their home (47.7%)

o Average # of people in home was 2.8 (SD = 1.4)

o More than half ranged from 25-45 years old (59.2%)

o 50.2% were female and most identified as White (79.4%)

Step 1: Preliminary Toolklit split into 4 instruments

Have/Do Think 1 Think 2 Ux/Intention

Step 2: Each Instrument tested for clarity (Testing round 1)

Step 3: Questions revised based on round 1 results

Step 4: Full Toolkit psychometric testing (Testing round 2)

Step 5: Analysis and suggested revisions

Potential survey questions identified from literature and prior work



Toolkit Testing - Results

Psychometric Properties

1. Factor Analysis/Item Reduction
-Are measures of each construct distinct?

-Which items best represent the construct?

2. Reliability
-Do items hang together/interrelate strongly?

3. Criterion Validity
-Does it measure what its supposed to?

-Does it relate to/predict relevant constructs?



Results
1.Factor Analysis/Item Reduction

Toolkit Testing - Results
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ResultsToolkit Testing - Results

Alpha > .70 is good

1.Factor Analysis

2.Reliability



Results
1.Factor Analysis

2.Reliability

3.Criterion Validity

Toolkit Testing - Results

Connectedness 

to Nature Scale 

(CNS)
New 

Environmental 

Paradigm 
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Environmental 

Attitudes Scale 

(EAS)

Frugality Scale
Big Five 

Personality 

Inventory

Convergent: Scales 

should relate to other 

relevant concepts

Divergent: Scales 

should NOT relate to 

certain concepts



Results

3.Criterion Validity

Toolkit Testing - Results

Convergent: Scales 

should relate to other 

relevant concepts

** Significant at the

p < .01 level

(Exemplary Evidence of)



Toolkit Implementation
How will this work in the field?



Toolkit Implementation

Context
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Behaviours (post)

Karlin, B., Ford, R., & Frantz, C.M., (2015). Exploring Deep Savings: A Toolkit for Assessing Behavior-Based Energy 

Interventions. Proceedings of the International Energy Program Evaluation Conference. Long Beach, CA: IEPEC. 
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