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Precursors of the project.

• NITARP

• ATARP



• Caltech – 8 to 20 teacher participants per year. 
• $30,000 cost per teacher.



NITARP

• 1 day NITARP bootcamp at Janurary AAS
• At least 2 days of immersion into the AAS conference
• Write up a proposal at home with team 
• 4 intensive days at Caltech with JPL tour in summer
• Work remotely, collaborate on project, create posters
• Return, with students, to AAS to present their results.









• Led by astronomers -> Observe first, ask questions later!

• Not ed. Researchers -> theory, ethics, rigour, threats, etc.

• Valuable, multiple measures but not embedded in a research field.





ATARP

• Does NITARP work in Australia?
• Pilot program 2017-2018
• Two trips to the ASA – problematic: School Holidays and CONASTA
• Conflicts with school schedule (June/July summer in the USA, middle 

of the school year… chaos!) 



What is ATARP? 

• Australian Teacher Astronomy 
Research program

• Providing high school science 
teachers with authentic research 
experience in Australia’s 
strongest STEM area, radio 
astronomy

Photo credit: Rob Hollow, CSIRO 



ATARP

• 4 days at ASA Conference
• Proposal broadly set by scientist prior to experience
• 1 day workshop at ICRAR Perth tour in summer
• Work remotely, collaborate on project, create posters
• Return to the ASA to present their results.









But WHY?

• “inquiry based learning” is a key part of the NGSS as well as the 
Australian curriculum. 

• “You cannot teach what you have not done.”



But WHY?

• Calls for more STEM in schools.









But WHY Astronomy?

• Ease of access, open source.



Previous Research

• Buxner’s (2014) predominantly qualitative study of teachers’ understanding about 
scientific inquiry and the nature of science after three different summer teacher research 
experience programs. She found that the outcomes intended by project personnel, such 
as strong changes in teachers’ understandings of science inquiry and how to implement 
research with their students, did not commonly occur. Teacher self-report descriptions of 
their science teaching, personal and professional growth, confidence and classroom 
activity did, however, change significantly after participation.

• Sadler, Burgin, McKinney, and Ponjuan (2010) summarised a number of trends from 11 
non-astronomy focussed teacher research experience programs. Only mixed results of 
classroom transformation were seen with minimal increases in teacher understanding. 
Most data in the field they reviewed were over-reliant on interviews and self-report 
surveys with questionable reliability and validity. For those relatively rare studies of the 
11 that used more robust pre/post research designs, it is notable that the positive 
responses to self-report open questions were not correlated with changes in quantitative 
measurements of the teachers’ self-efficacy, understanding of the nature of science or 
science content knowledge. This indicates that, at the very least, post-test-only open 
response studies are a poor proxy indicator of impact on either teachers or students.



Theoretical
Framework
• Corwin et al. 2015

• CURE in 
life sciences





• You can only
measure so much….



• This is what 
changes between
projects



• We aren’t looking
here….. we just
(safely) assume
they are happening

Content knowledge
= fish in a barrel







How to measure the various bits?

Well… initially there were not instruments to measure them!

• Attitudes towards Astronomy
• Self-Efficacy
• Interviews – science identity, community and qual. triangulation
• Case Study / Triangulation / Rich Data / Descriptive
• Career intentions – survey and Interview (part of science identity)

Multiple measures are used to boost our statistical power.







• Self-Efficacy scale

• 2018

• University of
North Carolina
Chapel Hill

Also teaching.



Case Study

• Rich descriptions of the project activity through interviews with 
project personnel, curricula material, outputs of scientific research.

Career intentions / Science Identity

• A very boring straightforward career intention/interest survey.

• Rich interviews about science identity also embedded in their 
conception of teamwork, community of practice, social aspects.



What IS the DECRA?

• Multiple Case Studies. – Type IV

• The Type 4 multiple case study design (Yin, 2014) will use homogenous 
comparable measurements at multiple times within multiple research experience 
programs. A case study design is chosen as ethical and practical constraints mean 
an experimental randomized control study is not feasible. It is also not desirable 
to decontextualise the teacher research experience programs from their 
sociocultural, economic and political milieu. Further, the population of teachers 
that undertake research experiences in astronomy each year is too small, the 
style of implementation too varied between projects, and the threats to validity 
too high to provide statistical power for a more quasi-experimental study based 
on a probability sampling logic. Hence, the research logic here is concerned with 
whether the claimed, but as yet poorly-tested, beneficial effects of teacher 
research experiences are replicated across different programs in a variety of 
contexts. 
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Two models

• Pre/post – what occurs over the course of a research experience? Are 
these findings replicable across multiple cases?

• Post-only – this is more for theory building and checking than for 
causal/correlational aspects.



• External, Internal and Ecological Validity 



Internal Validity

• Really only valid for true cause-and-effect relationships.

• Needs control over experimental conditions.



Internal Validity

• No Randomization

• No control group

• No control over location

• Mortality a given

• Learners ARE doing
something novel 



External Validity

• Validity of generalizing the sample data to the entire population.



External Validity

• Validity of generalizing the sample data to the entire population.

• We do not have it!



• External, Internal and Ecological Validity



Ecological Validity

• Some call it a sub-type of External Validity. Some separate it.

• Can a study be generalised to naturalistic situations? (Other 
interpretation: How closely do experimental conditions mirror real 
conditions?)

• In this study – are the findings from the logic model replicated across 
multiple real-life cases that vary in context?



External vs Ecological Validity

• External Validity asks that you assume a randomized group of 1000+ 
participants (+control) represents the larger population as a whole. 
It’s friend, Internal Validity, says that it is a real effect.

• WEIRD - White, Educated, Industrialized, Rich, and Democratic.

• Ecological Validity asks whether the results are replicable in real-life
situations. 



Targets

• Still WEIRD - White, Educated, Industrialized, Rich, and Democratic.

• Projects and sizes and shapes. Both in the USA and Australia

• Ones that looked good but weren’t, then those we picked up along 
the way.

• Ethics and timing as a frustrating hurdle!



• 600 alumni
• 50 participants / year – each in different contexts
• 9 week program paid







• Caltech – 8 to 20 teacher participants per year. 
• $30,000 cost per teacher.



ATARP?



• 50 instructors, 200 students in 2019 through UWyoming
• 12 teachers in 2019 through CEO Parramatta



California State University -
Monterey Bay (20)

Sonoma State University (20)

Online Seminar (20)

BRIEF (20)



Where to now?

• Instrument construction complete.

• Major data gathering period is currently occurring.

• Instrument construction complete.
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