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Introduction to the spaceEU Impact 
Evaluation Toolkit 
 

This spaceEU Impact Evaluation Toolkit is designed to help educators 
evaluate their audience profile, quality of experience and impact. This 
toolkit is provided for the purpose of sharing template survey designs that 
were validated through the spaceEU project for evaluation of a wide range 
of space activities in multiple languages and across European countries. 
This guide starts with general advice about why impact evaluation of 
space education matters and what general standards should apply, before 
providing specific survey questions educators can use to evaluate 
participants’ responses to engaging with different space education 
activities. While aspects of each space education activity’s content may be 
different, because the questions provided were developed for spaceEU 
project objectives, this guide offers examples of specific questions that 
educators 1can use in evaluation surveys more generally. 

 

Why space education evaluation matters 
Many activities in space education are well-established and widely 
accepted. Yet not every space education experience is equal in its impacts. 
Adjustments may be required based on the situation, cultural context, 
personal histories and demographic characteristics of participants, etc. 
Clarifying ‘what works and why’ can enable better alignment between the 
learning needs of space education audiences and the selected activity for 
those audiences. Such evaluation insight can maximise benefits (e.g. 
educational impact) and reduce downside risks (e.g. poor alignment 
between participants and activities). Indeed, evaluation is viewed as 
essential for ‘evidence-based science communication’, which Jensen & 
Gerber (2020: 2) define as involving:  

 
1 Since the toolkit is designed for educators, the rest of the deliverable is written to them and using the 
form You. 
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‘Willingness and capability to reflect on limitations in one’s own 
communication objectives and strategies despite institutional 
constraints and agendas, even if this may invalidate previously 
accepted practices” and “Committing to continually improve 
practice based on ongoing collection and analysis of evaluation 
evidence”. 

 

Clearly, similar principles would apply for space education professionals. 

Good evaluation is essential to guide even very experienced space 
education professionals. Effective evaluation, well conducted and widely 
shared, can enable space educators to clarify what aspects of an activity 
are achieving their intended impacts, with what audience types and for 
what reasons. Without empirical impact evaluation, such systematic 
insights may be elusive (e.g. see Stern, 2004; Stern et al., 2012). This guide is 
intended to make it easier for you to gather good impact evidence, in 
particular, to demonstrate how your participants’ perspectives have 
developed through engaging with the toolkit activities. Of course, 
evaluation alone is not a panacea: “Good impact evaluation requires 
upstream planning and clear objectives from practitioners. Moreover, 
results should inform science communication practice” (Jensen, 2014: C04). 
This toolkit is designed to support your work as a space education 
professional by equipping you with impact evaluation guidelines and 
instruments you can use to understand your audiences. 

Using survey methods for evaluating space 
education impacts 
The spaceEU project prioritised the use of surveys to ensure comparisons 
were possible across multiple countries, languages and activity types. 
While you have a myriad of data collection options (see Jensen & Laurie, 
2016), this toolkit focuses on how you can use surveys to evaluate 
experiences, audience profiles and impacts relating to space education 
activities. Surveys are widely used for this kind of purpose, mainly because 
of efficiency. For example, it is possible to set up benchmarking to compare 
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results on shared metrics that allow comparison across activities, periods 
of time, locations and languages. The challenge is to collect valid, reliable 
and usable data in a cost-effective manner. 

This section summarises some of the benefits of using questionnaires for 
space education evaluation. This section also offers advice on how you can 
go about adapting the template survey designs presented in this based on 
the specific situation and audience profile you are conducting the 
evaluation with. Here, we are drawing on background literature on survey 
methodology to offer advice and guidelines (e.g. Tourangeau 2000). 

Why use survey methods for space education evaluation 

Jensen & Laurie (2016) pointed out some of the benefits of using surveys 
(also called questionnaires) to collect individual level data: 

• Surveys are a good tool for collecting information about current 
thinking, emotional responses and activity patterns relevant to space 
education outcomes. 

• Surveys can be especially precise when focusing on someone’s 
recent activities and experiences, such as feeding back about a 
space education activity they attended earlier that day. 

• You can orient your survey around the objectives you are evaluating 
and look at patterns of change using statistical analysis of the 
educational outcomes (along with predictors). 

This is just a sampling of the reasons that survey methods can be useful for 
space education evaluation and have therefore been featured in this 
spaceEU evaluation toolkit. 

Be prepared to customise your evaluation survey 

Adaptations to survey designs are often needed based on context, 
constraints in time and resources and the demographic makeup of your 
space education teacher training or activity participants.  As you go 
through the decision-making process for customising your evaluation 
survey design and data collection plans, you will need to take the following 
steps: 

1. Define goals for the evaluation survey 
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What are you seeking to uncover? Be clear about what you aim to 
achieve and your assumptions for how you will best achieve them. 

2. Prepare your evaluation data collection plans 

Think about the survey from your respondents’ perspectives, which can 
include the preferable time/location for doing your data collection, and 
where respondents will be when they fill in surveys. 

3. Avoid common errors of evaluation survey question design 

Take steps at early stages to avoid common errors will remove 
unnecessary work for yourself later in the evaluation process, such as a 
worst-case scenario of generating unusable or biased data. Such 
common errors include, for example, “double-barrelled” questions where 
multiple topics are fused into the same question.  

4. Test out your survey in advance if you can 

Pilot your survey – ideally with people close to your target audience – can 
save resources by avoiding any wastage in your data collection effort. 

5. Develop ways to effectively conduct your space education evaluation 
survey data collection 

Make specific practical plans with advance thinking about systematic 
procedures that can make your data collection process more efficient or 
effective. 

6. Plan early for the analysis of survey data 

Considering how you will use information once you have collected should 
go beyond reporting on total attendance. An analysis should involve 
reporting on response distributions and comparisons, which help to form 
the basis for insights. It’s important to thinking about your available 
resources and the skills you have available that can be deployed to 
analyse your space education evaluation data. 

Open-Ended Responses and Limiting Respondent Fatigue 

The desire is often expressed to include qualitative components in survey 
design, so it is worth commenting on the decision within spaceEU and this 
Evaluation Toolkit to limit the number of open-ended responses. There is a 
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body of previous research that suggests inclusion of open-ended 
questions have a disproportionate impact on completion rates, primarily 
due to the increased psychological demands on a respondent. In addition, 
the analytical value of open-ended responses, as it relates to a research 
instrument, is expected to be relatively limited, especially when surveys 
need to be available in multiple languages or compared across activities 
with different content or methods of delivery. As such, inclusion of open-
ended items will often require the most amount of resources to analyse so 
should meet a high standard for inclusion. The main reasons for this 
decision in spaceEU were based on the intention to limit respondent 
fatigue, while focusing instead on maximizing the amount of data collected 
that is valid, reliable and usable. 

Why measuring attitudes with survey methods that can 
sometimes be confusing 

It is important with questions to occasionally reverse the polarity on the 
Likert-type scale (agree/disagree) statements. 

Provided below are a few simple examples: 

Polarity: Positive Polarity: Negative 

1a. I have a strong understanding of 
[topic]. 

1b. I have a weak understanding of 
[topic]. 

2a. I feel comfortable expressing 
my opinions on [topic]. 

2b. I feel uncomfortable expressing 
my opinions on [Topic]. 

3a. I understand how [topic] can 
impact my life. 

3b. I don't understand how [topic] 
can impact my life. 

4a I feel engaged with [topic]. 4b. I feel disengaged with [topic]. 

Note: Disagreement with a Positive = Negative; Disagreement with a Negative = 
Positive. In this document, we use “R” to indicate questions with a reversed polarity. 

This is particularly relevant and necessary to challenge broadly 
unreflective agreement with the statements, which might otherwise occur 
to participants as being uncontroversial. 
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Teacher Training Evaluation 
Specific survey questions you can use 

The following section provides an overview of the categories you will need 
to consider including in your survey, showing survey questions and 
response options that can be used to evaluate particular space 
education-related outcomes from a range of teacher training events and 
activities. 
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INSTRUCTIONS: HOW TO USE THIS TEACHER ELEMENT OF THE TOOLKIT 

The questions and response options are intended to provide a core focus 
on teacher training, curriculum needs, and satisfaction of these needs. 
These questions are drafted with the assumption that respondents will self-
report. 
A) Topics include: 

1. Professional Background [PB] 
2. Teaching Efficacy [TE] 
3. Satisfaction of Curriculum Needs [SCN] 

B) Questions include relevance to the spaceEU project: 
1. Course concepts and ideas 
2. Different student groups 
3. Overarching themes  

- Space or Space sector 
- Science 
- Careers 

C) Using this toolkit to draft your own questionnaire: 
Suggestions to follow  
This toolkit offers suggestions for question types, page breaks, and the 
stage of data collection (before, during or after) relative to when you are 

asking these questions. You may exercise judgement in whether you 
follow these suggestions. 

Principles to follow  
More specifically, use these best practice principles when drafting your 

own questionnaire (see Tourangeau 2000; Jensen & Laurie 2016): 
DO NOT ask them to remember, or compare, how they felt before the 
course (or training) when it has already completed. For example, you 
generally should avoid questions about their childhood; refrain from 
asking whether their learning/ability/confidence has increased or 
decreased; resist asking if they now behave or think in a certain way 
that more or less. 

DO ask how they feel right now (current) about their skills or abilities to 
use course content for the benefit of their students and satisfy 
curriculum needs. Keep questions as short as possible. Aid responses 
with definitions or instructions for how to answer. 

In this impact evaluation toolkit, these principles are adhered to fully. For 
example, you may note that one question asks respondents to agree or 
disagree with this statement, ‘My teaching is more effective when students 
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are doing the same activity at the same time.’ While this question uses 
‘more’ as a comparison, this self-assessment regards teaching ability 
under a specific condition. The principles are still followed. 
When to deviate 
You should aim to use the exact wording provided and only deviate or add 
more options when you are confident that doing will not be detrimental to 
your respondents’ cognitive resources – this is their ability answer 
questions easily, without excessive strain or difficulty. The suggestions and 
principles detailed in these instructions can be used to reliability improve 
experiences, satisfaction, and enjoyment with your questionnaires. Good 
luck! 
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Before a Training Course 
Here are questions you can use in your survey with teachers prior to them 
starting a training course. 

1. Professional Background [PB] 

Are you a pre-service or an in-service teacher? [Radio box or dropdown] 

 Pre-service 

 In-service 

 Neither 

 Other 

Do you primarily teach (or plan to teach) to primary or secondary students? 
[Radio box or dropdown] 

 Primary 

 Secondary 
 Both 
 Neither 

What is your professional background? [Checkbox (Button)] 
(Tick all that apply) 

Primary school teacher 
Secondary school teacher 
Kindergarten teacher 
ICT coordinator 
Headteacher 
School counsellor 
Teacher Trainer 
Policy maker 
Researcher 
Other (please specify) 

How long have you been working in the educational field?  
[Radio box or dropdown] 

Less than 1 year 
3-6 years 
6-10 years 
11-15 years 
16 to 20 years 
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More than 20 years 
Not applicable 

Which of the following STEM subjects do you CURRENTLY teach?  
[Checkbox (Button)] 
(Tick all that apply) 

Astronomy 
Biology 
Chemistry 
Physics 
Earth Sciences 
Geography 
Mathematics 
Technology 
Engineering 
Social sciences 
Humanities 
Other (please specify)  

  

On average, how often do you attend a professional training for your job? 
[Radio box or dropdown] 

Less than once a year  
Once a year 
Every 6 months 
Every 3 months 
Every month 
More than once a month 
Not applicable 

In the last five years, have you received training in any of the following 
areas?  [Checkbox (Button)] 
(Tick all that apply) 

Supporting diversity in your classroom(s) 
Encouraging gender balance in your classroom(s) 
Using ICT tools in your classroom(s) 
Using inquiry-based approaches in teaching science 
Any other relevant online training 
Improving classroom experience or engagement 

  

What are you hoping to personally gain from this course? [Text area] 
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Before, During or Post Course 
Here are questions you can use in your survey with teachers during or after 
they do a training course. 

2. Teaching Efficacy [CN] 
To what extent do you agree or disagree with the following statements? 
[Likert-type scale (7-point: Strongly Agree, Agree, Somewhat Agree, Neutral, 
Somewhat Disagree, Disagree, Strongly Disagree, Not applicable / No opinion]  
(Use “R” to indicate questions with a reversed polarity.) 

Focus: Efficacy in teaching space-related topics 
1 R I am not equipped to teach my students about space science. 

2 
 

I feel supported by my school to teach about space in my classrooms. 

3 R I have limited knowledge of how to teach about space science in my 
classroom. 

4 R The goal for teaching space science is to transfer factual knowledge to 
my students 

5 
 

Space-related topics are given importance in my education curriculum. 
[SUGGESTED PAGE BREAK] 

 

Focus: Efficacy in ICT 
1 R I am lacking skills I need for using different technologies to teach science. 

2 
 

I can use technology to develop relevant materials for my own lessons on 
science. 

3 
 

I can share my problems of teaching science with other colleagues.  

4 
 

Technologies are available that help me teach science content. 

5 R There is a lack of appropriate instructional materials available to support 
my teaching of space science. 

[SUGGESTED PAGE BREAK] 
 
Focus: Efficacy in Inquiry based teaching 
1 

 
I have experience teaching my students how to plan investigations. 

2 R I am uncomfortable with delving outside the limits of my own knowledge 
in the classroom 

3 R My teaching is more effective when students are doing the same activity 
at the same time. 

4 
 

I am confident about how to use inquiry to teach space science 
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5 
 

I am equipped to use inquiry to help achieve the aims of my curriculum. 
[SUGGESTED PAGE BREAK] 

Considering your current confidence with aspects of inquiry-based 
teaching... 
Do you feel confident in the following aspects of inquiry-based teaching? 
[Matrix or Radio: Response options (Yes, No, Maybe, Unsure)] 

 Diagnosing scientific problems 

 Critiquing experiments 

 Distinguishing alternatives 

 Planning investigations 

 Researching conjectures 

 Searching for information 

 Constructing physical models 

 Debating with peers 

 
Forming coherent arguments 

 Did the [course/session/activity] contribute to any of these views?  
[radio or dropdown] 

  Yes 
  Maybe 
  No 
  Unsure / I don't remember 

[SUGGESTED PAGE BREAK] 

Considering your current ability to take the following into 
account in your teaching approach... 

Do you feel capable of taking the following into account in your teaching 
approach? 
[Matrix: Response options (Yes, No, Maybe, Unsure)] 

 Student diversity 

 Gender balance 
   

 Did the [course/session/activity] contribute to any of these views? 

  Yes 

  Maybe 

  No 

  Unsure / I don't remember 
[SUGGESTED PAGE BREAK] 
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Considering your current difficulty with sharing different 
space careers with the following student groups... 

 

Do you feel capable of sharing different space careers with the following 
student groups? 
[Matrix: Response options (Yes, No, Maybe, Unsure)] 

 Girls 

 Boys 

 All students 

 Students with diverse ethnic backgrounds 

 Students from religious minorities 
   

 Did the [course/session/activity] contribute to any of these views?  
[Radio box or dropdown] 

  Yes 

  Maybe 

  No 

  Unsure / I don't remember 
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During or Post-Course only 
Here are questions you can use only in a post-course survey with teachers 
after they take a training course. 

3. Satisfaction of Curriculum Needs [SCN] 
To what extent do you agree or disagree with the following statements? 
[Likert-type scale (5-point: Strongly Agree, Agree, Neutral, Disagree, Strongly 
Disagree, Not applicable / No opinion)] 
1 

 
‘The delivery of the [course/session/activity] is appropriate for my learning 
needs.' 

2 
 

‘The content of the [course/session/activity] sufficiently addresses my 
curriculum needs.’ 

3 
 

‘I feel capable of explaining space science concepts from the 
[course/session/activity] to students who are confused.' 

4  ‘I trust the scientific information in the training I attended.' 

5 
 

‘The scientific explanations in the [course/session/activity] were confusing.' 
   

 

Were explanations in the [course/session/activity] easy to understand? 
[Radio box or dropdown] 

Yes 
Maybe 
No 
Unsure / I don't remember 

[SUGGESTED PAGE BREAK] 

Considering your current capability of using education materials 
provided during the [course/session/activity] to encourage students... 

In the following topics, please indicate if you feel capable of using education 
materials provided during the [course/session/activity] to encourage students: 
[Radio box: Response options (Yes, No, Maybe, Unsure)] 

1  Explore space topics on their own. 
2  Form their own ideas about scientific information. 
3  Discuss space topics with family. 
4  Discuss space topics with peers. 
5  Imagine the possibility of space exploration. 
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6  Imagine the possibility of careers in the space sector. 
7  Share the relevance of space to their daily lives with family. 
8  Read books about space with their/with family. 
9  Watch TV shows about space with family. 

10  Attend events about space in their local community. 

 Did the [course/session/activity] contribute to any of these views?  
[Radio box or dropdown] 

  Yes 
  Maybe 
  No 
  Unsure/I don’t know 

Additional questions you can use for teacher 
training evaluation 

Outcome-related questions for teacher training (feedback and 
self-reported benefits and problems) 

It can also be valuable to understand your participants’ views about their 
experiences. You can gather this kind of information using open-ended 
questions, such as the following items: 

Please describe the training you attended in your own words. 
• What, if anything, do you feel you gained from the training? 
• What did you find most useful from the training? 
• What did you find unhelpful about the training? 

The above items would generate qualitative data. 

You can also gather feedback on the quality of experience and self-
reported benefits and problems using closed-ended, as in the following 
examples. The example questions below are statements with a standard 7-
point level of agreement scale. 

[Likert-type scale (7-point: Strongly Agree, Agree, Somewhat Agree, Neutral, 
Somewhat Disagree, Disagree, Strongly Disagree, Not applicable / No opinion]  

• The training was useful • The training was boring [R] 
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• The training was confusing [R] 
• The training was a waste of time [R] 
• I actively participated in the 

training 

• The speakers were knowledgeable 
• I enjoyed the training 
• The training was thought-

provoking 

The above items would generate quantitative data. 

Predictor variables that could explain differences in outcomes 
(Teacher Training) 

In order to understand whether there are parts of the activity that are 
associated with better or worse outcomes, you can ask questions about 
specific aspects of the experience that may vary from person to person. 

Did you talk to any of the speakers about your views or experiences? 
• Yes 
• No 
• Unsure 

Did you apply the training to your own experiences? 
• Yes 
• No 
• Unsure 
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Space Education Activity Evaluation 
 

Specific survey questions you can use 

The following section provides an overview of the categories you will need 
to consider including in your survey, showing survey questions and 
response options that can be used to evaluate particular space 
education-related outcomes from a wide range of space events and 
activities. 

1. Respondent profile 

Demographics (self-reported) 

Like for the teacher evaluation, it again is important to know if there are 
differences in outcomes across demographic categories such as gender, 
age, highest educational qualification, country of origin and household 
income. For example, it is important to know if there are differences in 
outcomes across demographic categories such as gender, age, highest 
educational qualification, subject area for highest educational 
qualification, country of origin and ethnicity. From the standpoint of 
inclusiveness, this can only be determined if such information is collected 
in the first place from your participants! 

Relevant characteristics for your space education evaluation may include 
the following list (oriented towards adult respondents), depending on your 
priorities: 

• Demographics: Gender, Age, Ethnicity, Country of Origin and Country 
of Residence 

• Number of years since completing PhD 
• Discipline trained in (at bachelor’s and postgraduate levels) 
• Work role (e.g. research, teaching or hybrid) 

Such questions are important for understanding prior exposure to the 
topics you are presenting during the activity. Whereas, failing to ask these 
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questions has resulted in situations where respondents were already 
trained in the topic, thus making claims about the activities’ contribution 
difficult to ascertain. 

Specific demographic questions that were developed and used within the 
spaceEU project include the following: 

What is your age? [integer field] 
• Prefer not to say 

What is your gender?  
• Female [or ‘Girl’ for age <16] 
• Male [or ‘Boy’ for age <16] 
• Prefer not to say 
• Other 

Are you currently a student? [if age >16] 
• Yes 
• No 

• Prefer not to say 

What is your highest level of education? [if age >16] 
• Primary / Elementary 
• Secondary / High School 
• Undergraduate / Bachelor's Degree 
• Postgraduate Degree / Masters 
• Postgraduate Degree / PhD 
• Prefer not to say 

In which country do you currently reside? 
• List of countries 

Please indicate what your family can usually afford. 
• Less than basic needs 
• Basic needs 
• Some needs but not all 
• All needs 
• All needs and more 
• Unsure 
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• Prefer not to say 

• Who did you attend with? (Tick all that apply) 
• With friends or acquaintances 
• As a couple 
• With my child(ren) or grandchild(ren) 
• With a tour group 
• I visited alone 
• Prefer not to say 

[For children of age <16 the following question is an appropriate 
replacement] 
Did you attend with your family, with your school or both? 
• Only with family 
• Only with school 
• With both family and school 

Demographics (Observation with On-site Data Collection) 

During on-site data collection a selection bias of on-site staff should be 
mitigated by selecting participants in a structured, but inherently random 
manor, e.g., asking every 10th person who enters the premises, regardless of 
their appearance. This also helps to reveal patterns in those who decline 
(or refuse) to participate. While activity programmers are often optimistic 
about the diversity of those attending, when this data on refusals is 
collected, it becomes possible to verify that where respondents of all 
demographic makeups are actually being included, rather than one 
demographic that may be more inclined to refuse being surveyed. This is 
easiest when electronic devices are being used by data collectors. 
Nevertheless, data collectors need to be encouraged to fill in a few 
questions on the selected respondent’s observable appearance before 
handing the survey over. 

Select the visible gender: 
• Male 
• Female 
• Unsure 
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Select visible ethnicity: 
• White 
• Non-white 
• Unsure 

Select whether staff were visibly spoken to about the space activity? 
• Yes 
• No 
• Unsure / I don't remember 

2. Outcome-related questions for participants of 
space education activities (feedback and self-
reported benefits and problems) 
In order to assess whether space education training or activity participants’ 
perspectives have changed due to participating in space education 
activities, include some questions that are suitable for you to ask both 
before and after an activity, which enables within-individual comparisons 
that further allow us to infer educational impact. Such kinds of questions 
are referred to as ‘repeated measures’ (because the evaluation is being 
repeated and compared) and tend to be phrased in the present tense, 
although some exceptions can be used. This repeated measurement can 
be achieved, for example, with open-ended questions as follows: 

These items can deliver 
qualitative data relevant 
to space education. 
Requires capabilities for 
further qualitative 
analysis. 
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Experience with space activity 

There are a number of closed-ended repeated measures survey questions 
you can use to measure the impact of space education activities more 
efficiently. The following question is designed to use evaluative dimensions 
whether a respondent found the space activity they participated in 
interesting, clear and generally easy to understand. Since these questions 
require knowledge about the event, they can only be asked afterwards 
(single measure). 

Using the response options below, please indicate your views about the 
[space activity] you attended. 

The [space activity] was... 

 3 2 1 0 1 2 3  

Interesting        Uninteresting 

Clear        Confusing 

In the spaceEU project, an extra measure was used to provide indications 
of whether a respondent’s felt explanations provided during the space 
activity they recently completed were understandable. The following 
question can be placed after questions and on the same page where this 
might apply: 

Were explanations in the [space activity] you attended easy to 
understand? 
• Yes 
• No 
• Unsure / I don't remember 
 

Familiarity and Interest in space related work 
As stated, whenever possible, it is important to compare the pre- and post-
activity data to help reveal insights about the effectiveness of the activity 
to spark interest of participants in space-related subjects.  The following 
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questions can easily adapted for use as repeated measures on a 
respondent’s familiarity and general interest in work surrounding the space 
sector. 

Scale: [Not at all familiar; Slightly familiar; Somewhat familiar; Moderately 
familiar; Extremely familiar; Not applicable / No opinion] 

• How familiar are you with jobs available in the space sector? 
• How familiar are you with the European Space Agency? 

The following question was designed to use evaluative dimensions whether 
a respondent found the space activity they participated in interesting, 
clear and generally easy to understand. Since these questions require 
knowledge about the event, they can only be asked afterwards (single 
measure). 

For each pair of words below, please select the point between them that 
best describes your views of working in the space sector. 

I think WORKING IN THE SPACE SECTOR is... 

 3 2 1 0 1 2 3  

Interesting        Uninteresting 

Stimulating        Dull 

Fascinating        Boring 

In the spaceEU project, an extra measure was used to provide indications 
of whether a respondent’s answers were directly influenced by the space 
activity they just completed. The following question can be placed after 
questions where this might apply to: 

Did the space activity contribute to this view? 
• Yes 
• Maybe 
• No 
• Unsure/I don't know 
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Personal Views about Space Science 

The following questions lend themselves well to a repeated measures 
survey approach and can reveal the change in a respondent’s personal 
views about the benefits of space science or the own perception to pursue 
it as a career. 

Please specify your level of agreement with the following statements: 
Scale: [Strongly Disagree; Disagree; Neutral; Agree; Strongly Agree; Not 
applicable / No Opinion] (Use “R” to indicate questions with a reversed polarity.) 
• 'European society today benefits from the space programme.' 
• 'Space professionals are not people like me.' [R] 
• 'Women can help advance the space sector.' 

Is the space sector relevant to your daily life? 
• Yes 
• No 
• Unsure 

Do you feel capable of being a space professional if you wanted to? 
• Yes 
• No 
• Unsure 

3. Predictor variables that could explain 
differences in outcomes (Space Activities) 
In order to understand whether there are parts of the activity that are 
associated with better or worse outcomes, you can ask questions about 
specific aspects of the experience that may vary from person to person. 
For example, in order to assess whether outcomes differ depending on the 
person’s level of prior experience with space education or science 
engagement more generally, it is important to ask about personal history 
attending space education or science events or museums. 

The following example questions focus on the participant’s level of personal 
participation in science  
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engagement settings (outside of their professional role):  
 
And below you will find questions that are more specific to space 
education activities that could predict differences in outcomes: 

Do you know any space science professionals? 
• Yes 
• No 
• Unsure 

Did you talk to any friends about the space activity you attended? 
• Yes 
• No 
• Unsure / I don't remember 

Have you been to a space science event in the last 12 months? 
• Yes 
• No 
• Unsure / I don't know 
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Building your evaluation survey using 
different question types 
As you consider the questions you wish to include in your survey design, 
there will be practical concerns that have to be balanced against the need 
for accuracy. You should first define how you are going to use the data 
generated by a particular question, before you decide to include it in your 
survey. Avoiding superfluous questions in your survey has multiple benefits, 
including avoiding unnecessary burdens on the cognitive load of the 
respondent and thereby keeping your attrition rate to a minimum. Avoiding 
superfluous questions also saves you from wasting time processing data 
that will not be used. 

Ultimately this comes down to the type of survey questions you use, as this 
affects the time required for analysing your data considerably.  A basic way 
of distinguishing question types is open-ended, whereby respondents are 
asked to generate their own responses, and closed-ended, whereby 
respondents are asked to select from pre-specified response options (see 
4. Glossary). Closed-ended survey questions produce data that are 
quantitative. Such quantitative data are faster to process, data manage 
and analyse. However, closed-ended quantitative survey research is 
sensitive to errors in the survey and question design that can limit the 
accuracy of your evaluation. 

It is therefore very important that new questions are pilot tested and 
validated in relation to your evaluation whenever feasible. You can use 
preformulated survey questions, such as those included within this 
document, or design questions yourself. If you decide to do the latter, keep 
a clear objective in mind (i.e., what do you want to find out?), keep your 
survey questions simple (i.e., avoid the common errors, like ‘double-
barrelled questions’ where multiple topics are wrapped into one question), 
and have your survey questions tested by an independent audience (e.g., 
What did this question mean to you? What is it asking?). This helps to 
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optimise your survey and helps you to find out if issues may come up for 
respondents. 

In contrast, qualitative survey data collected with open-ended survey 
responses requires less preparation work, but such data are generally 
much slower to analyse in-depth. Open-ended surveys can also take 
significantly longer to conduct and can be more difficult and time-
consuming for respondents to complete, or later on for you to analyse (see 
AAPOR, 2015 in the Recommended Readings below). To get the most out of 
qualitative survey responses in terms of quantification, you will want to use 
independent analysts to categorise the data, or do a full content analysis, if 
your responses provide enough depth. Both pathways are highly time 
consuming and prone to making errors. The general rule therefore is: The 
larger your sample size, the more time you will be saving overall by using 
closed-ended questions, albeit always with trade-offs in terms of depth 
and nuance. 

In conclusion, designing a good space education evaluation can be a 
daunting task. This document is intended to get you started on this journey, 
and to provide you with some starting tools to speed you along your way. 
As you get further into your evaluation journey, it is well worth consulting 
the excellent resources available that offer guidance on how to develop 
good evaluations and integrate them into your practice.  
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Recommended for More Information 
about Good Practice in Survey-based 
Impact Evaluation of Space Education 

1. References 

Jensen, E. A. (2014). The problems with science communication evaluation. 
Journal of Science Communication, 1(2014)C04. Accessed at 
jcom.sissa.it/archive/13/01/JCOM_1301_2014_C04/JCOM_1301_2014_C04.pdf   

Jensen, E. A. & Gerber, A. (2020). Evidence-based science communication. 
Frontiers in Communication. DOI: 10.3389/fcomm.2019.00078 

Tourangeau, R., Rips, L. & Rasinski, K. (2000). The psychology of survey 
response. Cambridge: Cambridge University Press. 

2. Readings 

AAPOR. (2015). Best practices for research. aapor.org/Standards-
Ethics/Best-Practices.aspx 

Bradburn, N. M., Sudman, S., & Wansink, B. (2004). Asking questions: The 
definitive guide to questionnaire design -- For market research, political 
polls, and social and health questionnaires (Revised ed.). San Francisco: 
Jossey-Bass. 

Jensen, E. and Laurie, C. (2016). Doing real research: A practical guide to 
social research. SAGE: London. 

Heras, M. & Ruiz-Mallén, I. (2017) Responsible research and innovation 
indicators for science education assessment: how to measure the 
impact?, International Journal of Science Education, 39:18, 2482-2507, DOI: 
10.1080/09500693.2017.1392643 

jcom.sissa.it/archive/13/01/JCOM_1301_2014_C04/JCOM_1301_2014_C04.pdf
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Stern, E. (2004). ‘Philosophies and types of evaluation research. Evaluation 
and impact of education and training: The value of learning’. Third report 
on vocational training research in Europe: Synthesis report. Luxembourg: 
Office for Official Publications of the European Communities. 
cedefop.europa.eu/files/BgR1_Stern.pdf 

Stern, E., Stame, N., Mayne, J., Forss, K., Davies, R. and Befani, B. (2012). 
Broadening the range of designs and methods for impact evaluations. 
Department for International Development Working 
Paper, oecd.org/derec/50399683.pdf 

Tourangeau, R., Rips, L. & Rasinski, K. (2000). The psychology of survey 
response. Cambridge: Cambridge University Press. 

3. Websites  

Sciencecomm.science – This website introduces the idea of ‘evidence-
based science communication’, which highlights the importance of 
impact evaluation in science education/communication 

Informalscience.org – This US-based website has a treasure trove of space 
education (and informal science education especially) resources 
relating to evaluation and practice. 

Methodsforchange.org – This website hosted by the non-profit educational 
charity, the Institute for Methods Innovation, has resources and regular 
training opportunities available for space education professionals 

4. Glossary 
Here are technical terms you may encounter when you are discussing 
survey-based evaluation – these definitions have been adapted from 
Jensen and Laurie (2016): 

• Close-ended question – A survey question where respondents can 
choose from a limited range of pre-specified response options. 

http://www.cedefop.europa.eu/files/BgR1_Stern.pdf
https://www.oecd.org/derec/50399683.pdf
https://sciencecomm.science/
https://www.informalscience.org/
https://www.methodsforchange.org/
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• Cross-sectional survey – A survey that collects information reflecting a 
single point in time. 

• Demographic question – A question about the objective characteristics 
of the respondents (e.g., gender, ethnicity, religious affiliation). 

• Likert-type survey item or scale– A statement that a respondent is 
asked to evaluate on any subjective or objective dimension ranging from 
one extreme to another (e.g., from 1 - strongly disagree to 7 - strongly 
agree). 

• Longitudinal survey – Multiple surveys with the same or similar 
questions; focused on investigating change over time. 

• Multiple choice ('select one') question – A closed ended survey question 
that only allows for one response, includes radio box and dropdown. 

• Multiple choice ('tick all that apply') question – A closed ended survey 
question that allows for multiple responses, includes checkbox. 

• Open-ended question – A survey question where respondents generate 
their own responses, includes text areas or text lines. 

• Pilot testing – The process of administering, and gaining feedback on, all 
or part of your survey prior, in order to confirm that the intended 
meaning of your survey questions are clear to your respondents and that 
any directions you provide can be easily and accurately followed. 

• Ranked response question – A survey question where respondents are 
asked to rank a finite series of items according to some stated criteria, 
from highest to lowest. 

• Refusals logging – The systematic capturing and reporting of 
information about who refused to participate in your survey and why. 

• Reliability – A prerequisite to validity; refers to the extent to which the 
measures you use, and the data you collect, provide consistent results. 

• Self-administered survey – A survey where respondents are required to 
read the survey instructions and questions for themselves and respond 
on paper or screen without a researcher’s active participation. 
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• Standardization, survey – Every respondent is asked the same questions 
in the same way, usually to ensure comparability of the resulting data. 

• Validity – The extent to which the information you gather from your 
survey respondents precisely represents the concept you are studying. 

• Verbally administered survey – The individual conducting the survey 
talk through all aspects of the survey, including both direction, questions 
and response choices. 
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