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How can we increase the credibility 
of technology education research?

Dr Jeffrey Buckley, PhD
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An Important Philosophy

We should be the most critical as we are 
amongst friends (Spendlove, 2023).
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Why This Matters?
Pashler & Wagenmakers (2012)

Fraud Statistical 
QRP’s

Replication 
issues

Unusual 
p-values

Stapel

“Many analysts” Selection for 
significance

Bem
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Many analysts
Silberzahn et al. (2018)
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Selection for significance
Masicampo & Lalande (2012)
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Open Science Collaboration
OSC (2015)
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“Some” implications

Academics/Research 
Students

Literature Review

Replication Study

Extension Study
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“Some” implications

Academics/Research 
Students

Literature Review

Translation to Practice

Higher Seminar: KTH Royal Institute of Technology
10th November 2023



2023-11-21

5

One Solution

Study
Design

Ethical
Approval

Data
Collection

Data
Analysis Reporting
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A Second Solution: Research Credibility

Is the work clearly 
reported?

Transparency

Could the data 
analytic procedure 

be reproduced 
exactly to come to 

the same substantive 
finding?

Reproducibility

Is the primary 
substantive finding 
robust to different 

analytic procedures?

Robustness

Would the primary 
substantive finding 

replicate in an 
independent 

replication study?

Replicability

LeBel et al. (2018)
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Technology Education Research Growth
Buckley et al. (2023)
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Technology Education Research Growth

1980’s & 
1990’s 2000’s 2010’s 2020’s

Describing

Framing Interrogating

Generalising
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Research Field Development
Kuhn (1962, 1996)

Pre-paradigm

Phase 1

Normal science

Phase 2

Crisis

Phase 3

Paradigm shift

Phase 4
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Research Credibility

Is the work clearly 
reported?

Transparency

Could the data 
analytic procedure 

be reproduced 
exactly to come to 

the same substantive 
finding?

Reproducibility

Is the primary 
substantive finding 
robust to different 

analytic procedures?

Robustness

Would the primary 
substantive finding 

replicate in an 
independent 

replication study?

Replicability

LeBel et al. (2018)
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Transparency Analyses
Buckley et al. (2022)
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Transparency Analyses
Buckley et al. (2022)
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Transparency Analyses
Buckley et al. (2023)
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Transparency Analyses
Buckley et al. (2023)
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Replicability Analyses
Buckley et al. (2023)
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Replicability Analyses
Buckley et al. (2023)
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Is there a crisis?
Kuhn (1962, 1996)

Pre-paradigm

Phase 1

Normal science

Phase 2

Crisis

Phase 3

Paradigm shift

Phase 4
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A paradigm shift?

Normal science

Phase 2

Normal science

Phase 2

Transparency Robustness

Reproducibility Replicability
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Transparency criteria
Transparency criterion Authors should (where possible and ethical)…
Kind of qualitative method be explicit about what specific kind of qualitative method has been implemented (e.g., narrative research, grounded 

theory, ethnography, case study, phenomenological research)

Research setting provide detailed information regarding contextual issues regarding the research setting (e.g., power structure, norms, 
heuristics, culture, economic conditions)

Position of the researcher along the insider-outsider 
continuum

provide detailed information regarding the researcher's position along the insideroutsider continuum (e.g., existence of 
a preexisting relationship with study participants, the development of close relationships during the course of data 
collection)

Sampling procedures be explicit about the sampling procedures (e.g., theoretical sample, purposive sample, snowballing sample, stratified 
sample)

Relative importance of the participants/cases be explicit about the contribution that key informants made to the study
Documenting interactions with participants document interactions with participants (e.g., specify which types of interactions led to the development of a theme)

Saturation point identify the theoretical saturation point and describe the judgment calls the researcher made in defining and measuring 
it

Unexpected opportunities, challenges, and other 
events

report what unexpected opportunities, challenges, and other events occurred during the study, how they were handled 
(e.g., participants dropped out of the study, a new theoretical framework was necessary), and implications

Management of power imbalance report and describe whether power imbalance exists between the researcher and the participants and how it was 
addressed (e.g., endorsement from a prestigious institution, self-acquaintance, asking sensitive questions)

Data coding and first-order codes be clear about the type of coding strategies adopted (e.g., structural, in vivo, open/initial, emotional, vs.)
Data analysis and second- or higher-order codes how the data were analyzed (e.g., focused, axial, theoretical, elaborative, longitudinal)
Data disclosure make raw materials available (e.g., transcripts, video recordings)
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Transparency criteria
Transparency criterion Authors should (where possible and ethical)…
Kind of quantitative method be explicit about the particular quantitative methodology used in the study (e.g., an experimental design such as a true experiment or quasi-

experiment, or a survey methodology such as longitudinal or cross-sectional design).
Research setting provide detailed information about the physical, social, and cultural milieu of the study (e.g., the lab setting for a clinical trial, or location or 

demographic details of participants in an effectiveness study) and why these conditions were important to permit the identification or creation of 
similar settings in replication attempts.

Sampling procedures be explicit about the procedures used to select participants or cases for the study (e.g., convenience, purposive, theoretical, random), and 
processes and tools used to assign participants to different conditions if applicable.

Relative importance of the participants/cases be explicit about the study’s sample and the relative importance of each participant/case or included demographic groups and representativeness.
Documenting data collection protocols provide details and descriptions of methodological instruments used in the collection or gathering of data, to include details of instrument 

validation and reliability from previous studies.
Data reliability provide detailed information regarding the reliability of all data to include computed statistics of reliability for objective instruments (e.g., 

psychometric tests) and computed statistics of interrater reliability where subjective scoring was undertaken (e.g., for educational assessments). 
This should include clear and replicable justification of coders.

Sample size and relevant demographic information be explicit about the size and characteristics of the study sample, and how the sample size was determined.
Unexpected opportunities, challenges, and other 
events

provide detailed information about any unexpected opportunities, challenges, and events that occur during all stages of the research process.

Management of power imbalance, and 
incentivisation

report and describe whether a power imbalance exists between the researcher(s) and participants and how it was addressed. Also note any 
participation incentives which were used in the recruitment of participants or declare that none were used.

Data cleaning, the treatment of outliers and testing 
statistical assumptions

be explicit about the approach and steps taken in pre-processing or tidying collected data prior to formal analysis (e.g., data cleaning procedures or 
dealing with missing data, steps taken to identify and treat potential outliers, and approaches to testing statistical assumptions relating to 
statistical tests to be conducted).

Formal statistical analysis provide detailed information about and use of formal statistical tests (e.g., univariate and multivariate tests) including describing the input data 
and test results.

Data disclosure provide the raw material including any information collected by the researcher before any manipulation (i.e., analysis) (e.g., survey responses or 
test scores).

Accepted standard of evidence be explicit about, and justify, the criteria which must be met for something to be judged as evidence supporting an inference (e.g., an alpha value 
of 0.05 against which p-values are compared, and adjustments for multiple comparisons)
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Replication studies

Researchers Literature Review

Replication Study
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Replication studies

Researchers Literature Review

Replication Study
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Replication value

Conceptual or Direct

Replication StudyUncertainty
before

replication

Value

Cost

Replication 
value

Uncertainty
after 

replication
+

+

+ -

-

Isager et al. (2020)
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Example determination of replication value

Citation counts 
acquired using scite

database
(September 2023)

Value

z-curve estimations 
of replication 

likelihood for each 
publication year

Uncertainty

Buckley, J., Seery, N., & Canty, D. (2019). Investigating the use of spatial reasoning 

strategies in geometric problem solving. International Journal of Technology and 
Design Education, 29(2), 341-362.

Citations: 39
Z-curve Arp for 2019: 0.4075

Buckley et al. (2019)

Value

Uncertainty

39

0.4075
RV = 95.71
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How could we progress?

Value

Quality 1 Quality 2 Quality 3

Academics,
Educators,

Policymakers,…

Multiple stakeholders Varied definitions of value
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Thank you!

Jeff Buckley
Email: Jeffrey.buckley@tus.ie


