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Abstract
A high level of transparency in reported research is critical for several reasons, such as 
ensuring an acceptable level of trustworthiness and enabling replication. Transparency in 
qualitative research permits the identification of specific circumstances which are associ-
ated with findings and observations. Thus, transparency is important for the repeatability 
of original studies and for explorations of the transferability of original findings. There has 
been no investigation into levels of transparency in reported technology education research 
to date. With a position that increasing transparency would be beneficial, this article pre-
sents an analysis of levels of transparency in contemporary technology education research 
studies which employed interviews within their methodologies, and which were published 
within the International Journal of Technology and Design Education and Design and 
Technology Education: An International Journal (n = 38). The results indicate room for 
improvement, especially in terms of documenting researcher positionality, determinations 
of data saturation, and how power imbalances were managed. A discussion is presented on 
why it is important to improve levels of transparency in reported studies, and a guide on 
areas to make transparent is presented for qualitative and quantitative research.

Keywords  Replicability · Transparency · Trustworthiness · Repeatability · Reporting 
practices · Qualitative research · Technology education research

 *	 Jeffrey Buckley 
	 jbuckley@kth.se

Extended author information available on the last page of the article

http://orcid.org/0000-0002-8292-5642
http://crossmark.crossref.org/dialog/?doi=10.1007/s10798-021-09695-1&domain=pdf


	 J. Buckley et al.

1 3

Introduction

With a view towards making research more credible, much effort has been invested in 
improving open science practices within the social sciences. Among others, reasons for this 
include the relative ease in which researchers can engage in questionable research practices 
(QRP’s) to obtain more easily publishable results (Simmons et al., 2011), the prevalence of 
QRP’s in quantitative research (John et al., 2012), and that different methodological deci-
sions can lead to significantly different results (Silberzahn et  al., 2018). While perspec-
tives and goals regarding open science have evolved over time, Fecher and Friesike, (2014) 
describe five “open science schools of thought” which open science actors can subscribe 
to. These include the infrastructure school whose overall goal is to develop openly avail-
able platforms and tools for researchers, the public school who invest efforts into making 
research results accessible to lay audiences, the measurement school who aim to develop 
alternative metrics (altmetrics) to measure research impact, the democratic school who 
try to make knowledge freely available to everyone, and the pragmatic school who strive 
to make knowledge production more efficient and goal orientated. A strong emphasis has 
been placed on quantitative research within the open science movement, with particular 
emphasis being put on making research more replicable and reproducible (Barba, 2018; 
National Academies of Sciences Engineering & Medicine, 2019) in response to the repli-
cation crisis (Open Science Collaboration, 2015; Shrout & Rodgers, 2018). More recently 
however, and while not without contention (Aguinis & Solarino, 2019), there has been an 
increased interest in integrating open sciences practices within qualitative research (Closa, 
2021; Haven et al., 2020; Pratt et al., 2020). In particular, there has been general consensus 
that improving the level of transparency in qualitative research would be a positive devel-
opment, where increasing transparency can be defined as “unveiling each and every deci-
sion made during the research process, particularly in relation to data” (Closa, 2021, p. 4). 
This article aims to take a first step in examining and improving the transparency of quali-
tative research methodologies in technology education. In this study, transparency levels in 
reported original qualitative research involving interview-based methodologies are exam-
ined. The motivation to concentrate exclusively on interview-based methodologies was 
based on their relative popularity within technology education research and as the instru-
ment used to qualify transparency was developed and implemented initially in a case study 
examining transparency levels in interview-based research in the field of strategic manage-
ment (Aguinis & Solarino, 2019). Further, while interviews are one of multiple approaches 
to the collection of qualitative data, the characteristics of qualitative research which require 
being made transparent are broadly common across data collection approaches, e.g., kind 
of methodology, sampling procedures, saturation, and coding and analysis. By focusing 
exclusively on one data collection approach this article presents a clearer and more coher-
ent example of increasing research transparency, and while the results are bound to one 
type of methodology the implications of this work are more broadly applicable.

This work relates to the open science public school of thought in that the aim is to 
make research processes more transparent so that it is clear under what conditions quali-
tative findings emerge from. However, the emphasis here is not just on making the work 
clearer for lay audiences, but experts as well. Specifically, this study addresses the research 
question: “how transparent are current reporting practices within contemporary technol-
ogy education research in articles which report original studies where interviews were 
employed within their methodology?”. Importantly, the intent of this work is not to dwell 
on past publication practices, but to examine published work with the agenda of identifying 
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potential areas for future improvement. Further, there is no suggestion that any identified 
lack of transparency is indicative of QRP’s. Instead, there is an assumption that tradi-
tional norms and practices relating to the reporting of qualitative empirical work may have 
resulted in a culture where certain details are not made explicit. As noted by Hiles and 
Čermák, (2007), transparency can be easily taken for granted. This is possibly a result of 
assumptions that readers will be experts and may not need in-depth description.

A primer on research replicability

Replicable research is critical to the credibility of a field. As a concept however, it may 
require different interpretation for quantitative and qualitative research. In quantitative 
research the term replicability relates to results generated across multiple empirical studies 
in response to the same research question which may or may not replicate (National Acad-
emies of Sciences Engineering & Medicine, 2019). In other words, a research question or 
hypothesis is generated, and then an original investigation is conducted with the objective 
of providing evidence to aid in answering it in the case of a research question or testing it 
in the case of a hypothesis. Subsequently, a second empirical study, a “replication” study, 
is conducted which can be either a direct replication or a conceptual replication of the 
original study. A direct replication is a study which aims to be identical to an original study 
except with regard to the study sample (Hüffmeier et al., 2016), whereas a conceptual rep-
lication involves addressing the same research question or hypothesis as an original study 
but with different methods (Schmidt, 2017). Where replication studies successfully repli-
cate the results of original studies credibility is given to the original findings and depend-
ing on the nature of the replication, the replication study may support the generalisation 
of original findings to broader populations. Where replication studies fail to replicate the 
results of original studies, it can be an indication of sampling error, measurement error, 
validity issues, or QRP’s in the original study (Schmidt, 2009).

Considering replicability as above within qualitative research has been argued to be 
ontologically problematic and potentially harmful (Pratt et  al., 2020), and therefore rep-
lication in qualitative research may be more appropriately considered in terms of meth-
odological repeatability and the transferability of original qualitative findings between con-
texts. Quantitative research, where replicability is most often considered, is viewed here 
as typical of positivist and post-positivist paradigms where the agenda is deductive theory 
testing and serves a different function to qualitative research. Qualitative research, in con-
trast, is inductive or abductive with an agenda of theory generation and is more typical 
of research conducted within a constructivist paradigm. An awareness of the assumptions 
between these paradigms is critical to appreciating the role of replication within qualitative 
research. Research, typically quantitative, conducted within the post-positivist paradigm 
is employed under an ontological assumption that phenomena of interest are objectively 
measurable. Qualitative research conducted within the constructivist paradigm, in con-
trast, has an ontological assumption that phenomena are understood differently by indi-
viduals with such understandings being socially and historically influenced (Creswell & 
Creswell, 2018; Kivunja & Kuyini, 2017). While a failure to replicate a quantitative result 
can indicate issues with validity, a qualitative replication study may lead to different yet 
equally valid findings because of meaningfully different qualitative circumstances, such a 
variance in social or cultural milieu or researcher positionality. This is not to suggest that 
replication is not appropriate in qualitative research, but it serves a different function than 
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in quantitative research, that is, one of identifying the circumstances which are associated 
with qualitative observations.

Issues with replication and the importance of transparency in qualitative research

Stemming from the ontological differences underpinning qualitative and quantitative 
research, replication in qualitative research has been argued against for additional rea-
sons. In some instances, such as with ethnographic methodologies, due to the role of the 
researcher as a research instrument, replication in how it is interpreted for quantitative 
research may not be meaningful (Welch & Piekkari, 2017) as the replication of such work 
involving different researchers would inevitably lead to different outcomes. Additionally, 
the adoption of quantitative approaches to achieving more replicable qualitative research 
have been criticised. For example, to advance the replicability of quantitative research, 
methods for pre-registering empirical studies have been developed. Pre-registration 
involves defining research questions, data collection plans, and data analysis plans prior 
to observing results (Nosek et al., 2018). The intent is to differentiate between prediction 
and “postdiction” (Nosek et al., 2018, p. 201). Functionally, this can be achieved through 
pre-registering a study on a database such as the Open Science Framework. Alternatively, 
some journals offer the option of registered reports which see authors prepare a “Phase I” 
manuscript without the results or discussion sections which is subjected to peer-review and 
“in-principle” acceptance can be granted. Following this, the authors conduct the study and 
peer reviewers check whether the methodological and analytic protocols were followed and 
if so the work is published irrespective of the study outcome (cf. Reich, 2021). In theory, 
this prevents QRP’s such as hypothesising after the results are known (HARKing: Kerr, 
1998) and publication bias stemming from journals being less accepting of null results 
(Franco et al., 2014), and there is already evidence indicative of these benefits (Allen & 
Mehler, 2018).

While it is possible to pre-register a qualitative study, it is questionable as to whether 
one should. Qualitative research is often emergent, such as in the use of grounded theory 
as a methodology (Charmaz, 2008). It is questionable how valuable it would be to pre-
register such work. It is of course possible, for example, to pre-register stopping rules for 
data collection such as when theoretical saturation is reached, but this is markedly different 
to pre-registering sampling procedures in quantitative research as the imposition of such 
rules is still, to a degree, interpretive. Further, it is argued that the inherent uncertainty of 
qualitative methodologies is a strength when the goal is inductive theory generation (Wei-
land, 2003) and that good inductive work should not involve prediction (Pratt & Bonaccio, 
2016). Pre-registration does not prevent exploratory work (it just requires authors to note 
where they deviated from the pre-registered protocol) nor does it have to involve prediction 
(just an explication of a research question), but it is clear that many believe that the nature 
of qualitative research does not align with current views of pre-registration. Instead, con-
sidering a primary goal of pre-registration is to increase the replicability of research, a goal 
which in itself has nuances to be understood from different research perspectives, qualita-
tive scholars often argue that a more appropriate aim than increasing replicability would be 
to increase the transparency in reported studies (Pratt et al., 2020; Tuval-Mashiach, 2017). 
Doing this would increase qualitative repeatability and as a result improve capacity to 
determine the transferability of findings between situations and contexts.

As mentioned, transparency is important in the reporting of qualitative studies as it ena-
bles researchers to recognise the circumstances which lead to findings (Pratt et al., 2020), 
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i.e., placing a focus on the transferability of findings rather than the replicability of results. 
For example, an original qualitative study may lead to certain interpretive findings based 
on, for example, the researchers positionality along an insider-outsider continuum (Griffith, 
1998) or the study sample. A replication study with variance in these circumstances could 
be perfectly valid and rigorous but yield different insight because the researcher(s) was 
positioned differently and thus had a different interpretive perspective, or because the sam-
ple had different prior experience or characteristics. Here, a lack of transparency reduces or 
prevents capacity to identify these differing circumstances as explanatory, thus hindering 
the function of generating a theory containing the qualitative observations.

The importance of transparency in qualitative research further extends beyond quali-
tative replication and understanding circumstances associated with qualitative observa-
tion. The determination of many other characteristics of qualitative research depends on 
the transparent presentation of the research process. For example, determining qualitative 
validity, the accuracy of findings from various stakeholder perspectives, and qualitative 
reliability, the consistency or accuracy in implementation of qualitative methods (Gibbs, 
2007), is only possible if the processes for doing so are made clear. Similarly, transparency 
in reporting is necessary to judge the dependability, confirmability, authenticity, plausibil-
ity and criticality of qualitative studies and associated findings (Lincoln & Guba, 1985; 
Locke & Golden-Biddle, 1997). As a synthesis of this, to consolidate the importance of 
transparency, the transparent reporting of qualitative research is central to enabling readers 
to determine the trustworthiness of qualitative studies. That is, transparency is essential to 
a reader’s capacity to evaluate whether a researcher(s) has been honest in explaining how 
they conducted a study and fair in how they derived conclusions.

Method

Approach and method design

With the view that increasing transparency in reported studies would be of substantial 
benefit, to examine how transparent current reporting practices are for qualitative studies 
in technology education which employ interviews within their methodologies, this study 
involved rating a selection of pertinent empirical articles against criteria outlined in the 
behaviourally-anchored rating scales (BARS) instrument developed by Aguinis and Sola-
rino, (2019). Of importance to note, Aguinis and Solarino, (2019) developed this instru-
ment based in the field of strategic management under the ontological and epistemological 
perspective of qualitative positivism (Eisenhardt, 1989; Yin, 2014). That is, they viewed 
“social phenomena [to] exist not only in the mind, but also in the objective world” (Miles 
& Huberman, 1994, p. 4). In this work their instrument is being adopted, however as the 
goal is to apply it as a measure of the transparency of the work of others there is no sub-
scribed to ontological view. The only assumption being made is that the level of transpar-
ency in published work can be objectively determined and this work remains at a descrip-
tive level.

To develop the instrument, Aguinis and Solarino, (2019) conducted a systematised lit-
erature review using the search terms “quality”, “transparency”, “reproducibility”, “trust-
worthiness”, and “rigor” in a search of substantive and methodological journals and books 
from management, business, sociology, psychology, education, nursing studies, and geog-
raphy. The result was a list of 127 articles and 14 books which described methodological 
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phases (design, measurement, analysis, reporting of results, and data availability) which 
were coded using an open-coding approach (Strauss & Corbin, 1998) until theoretical satu-
ration was reached (Locke, 2001). Next, they employed theoretical coding (Charmaz, 2006; 
Strauss & Corbin, 1998) and identified 12 transparency criteria relating to research design, 
measurement, data analysis, and data disclosure which form their BARS instrument. In the 
implementation of the BARS instrument, an article is rated across each of these 12 criteria 
and given a score of either (1) criterion not mentioned, (2) criterion mentioned but not 
elaborated, (3) criterion partially met, and (4) criterion is met. The criteria are (Aguinis & 
Solarino, 2019, pp. 1295–1296):

	 1.	 Kind of qualitative method: The particular qualitative methodology used in the study 
(e.g., action research, case study, grounded theory),

	 2.	 Research setting: The physical, social, and cultural milieu of the study (e.g., firm 
conditions, industry, participants’ social status),

	 3.	 Position of the researcher along the insider–outsider continuum: The researcher’s rela-
tionship with the organisation and study participants; the closer the relationship, the 
more the researcher is an insider rather than an outsider,

	 4.	 Sampling procedures: The procedures used to select participants or cases for the study 
(e.g., convenience, purposive, theoretical),

	 5.	 Relative importance of the participants/cases: The study’s sample and the relative 
importance of each participant of case,

	 6.	 Documenting interactions with participants: The documentation and transcription of 
the interviews and all other forms of observation (e.g., audio, video, notations),

	 7.	 Saturation point: It occurs when there are no new insights or themes in the process of 
collecting data and drawing conclusions,

	 8.	 Unexpected opportunities, challenges, and other events: Unexpected opportunities 
(e.g., access to additional sources of data), challenges (e.g., a firm’s unit declines to 
participate in the last data collection stage and is replaced by a different one), and 
events (e.g., internal and external changes such as a new CEO or changes in the market 
conditions during the study) that occur during all stages of the research process,

	 9.	 Management of power imbalance: The differential exercise of control, authority, or 
influence during the research process,

	10.	 Data coding and first-order codes: The process through which the data are categorised 
to facilitate subsequent analysis (e.g., structural coding, descriptive coding, narrative 
coding),

	11.	 Data analysis and second- and higher- order codes: The classification and interpreta-
tion of linguistic or visual material to make statements about implicit and explicit 
dimensions and structures (Flick, 2014) and it is generally done by identifying key 
relationships that tie the first order codes together into a narrative or sequence (e.g., 
pattern coding, focused coding, axial coding), and

	12.	 Data disclosure: Raw material includes any information collected by the research 
before any manipulation (i.e., analysis) (e.g., transcripts, video recordings).

In this study, one modification was made to the BARS instrument, henceforth referred to 
as the “modified BARS instrument”. Based on an initial review of the selected articles by the 
primary author, it was apparent that in some of the articles there was no mention of second- or 
higher-order codes. For example, themes or other categories or groups of first-order codes 
were not discussed, not because of a lack of transparency, but because the process was not 
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conducted. It could therefore be misleading to score an article as (1) criterion not mentioned 
for the “data analysis and second- and higher-order codes” criterion, as the lack of detail 
would not relate to a lack of transparency, but would simply reflect a lack of a methodological 
process to describe. Therefore, a fifth level was created solely for this criterion, which was (5) 
criterion is not relevant.

Dataset

For the purposes of this study, only articles which reported original research including an 
interview method which were published within the International Journal of Technology and 
Design Education (IJTDE; ISSN 0957–7572) and Design and Technology Education: An 
International Journal (DTEIJ; ISSN 1360–1431) were included. This criterion was not imple-
mented to discount work published in other relevant outlets such as the Journal of Technology 
Education (ISSN 1045–1064) or the Australasian Journal of Technology Education (ISSN 
2382–2007). The assumption was made that there is no reason to believe that publication 
practices will vary significantly across outlets, and the scale of the project was reflective of 
the number of researchers involved in coding the articles. Further, only articles which were 
published in print within the last two years (IJTDE issue 29.1 to 31.1; DTEIJ issue 24.1 to 
29.3) were selected for inclusion in this study as the intent was to qualify how reporting prac-
tices can be improved in further articles rather than to exhaustively review previously pub-
lished work. To this end, 38 articles were included in the dataset, 24 from IJTDE and 14 from 
DTEIJ. A complete bibliography of the included manuscripts can be found in the supplemen-
tary material (https://​osf.​io/​aczbj/).

Coders

A cohort of 39 people were involved in scoring the manuscripts for their levels of transpar-
ency. One person, the primary author of this manuscript, was a lecturer and researcher from 
Athlone Institute of Technology, Ireland, and KTH Royal Institute of Technology, Sweden, 
holding a PhD in technology education and having 2.5 years post-PhD research experience. 
The remaining 38 coders, who are credited as co-authors as their role also involved contribut-
ing to the draft manuscript, were all research students in Athlone Institute of Technology. Of 
these, 36 were registered as Doctoral students within Faculties of Engineering and Informatics 
(n = 23), Science and Health (n = 10), and Business and Hospitality (n = 3), and two were reg-
istered as Masters students within Faculties of Engineering and Informatics (n = 1), and Busi-
ness and Hospitality (n = 1). Ten of the students were in their 1st year of research studies, 15 
were in their 2nd year, 11 were in their 3rd year, and two were in their 4th year. Of the students, 
17 reported having prior experience with qualitative research or more specifically, research 
involving interview methods. All of the students volunteered to engage with this project as 
part of their engagement with a research module they were taking which focused on research 
dissemination and which was being delivered by the primary author of this manuscript during 
the Spring semester of the 2020/21 academic year.

Implementation

The primary author organised the project in advance of the delivery of the research dis-
semination module. This included defining the research question, the inclusion criteria 
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for the articles which were to be scored for transparency, and deciding on the use of the 
BARS instrument (Aguinis & Solarino, 2019) and its previously described modification. 
In the introductory lecture for the research dissemination module, details of the project 
were provided to all enrolled students (N = 61). The students were required to complete a 
survey indicating their interest in being involved in the project. In this they were asked to 
self-report any additional affiliations they held, the Faculty in which they were registered 
as a student, the degree award they were currently registered as pursuing (Doctorate or 
Masters), their current year of study, and their prior experience with qualitative research 
and interview methods. Of the 61 students within the cohort, 38 completed the survey indi-
cating their interest in being involved in the project.

The first phase of the project involved all participating students engaging with three 
two-hour seminars delivered by the primary author during a two-week period. The first 
two were to ensure a required minimum level of expertise was held by all people involved, 
and the third was to clearly explain the project and clarify any uncertainties. The seminars 
included:

•	 Seminar 1: An introduction to constructivism and qualitative methodologies which 
provided an overview of the characteristics and assumptions of constructivism, com-
mon qualitative methodologies (phenomenology, ethnography, grounded theory, case 
studies, and narrative research), characteristics of qualitative research (e.g., the research 
setting, sampling and reflexivity), data collection, and qualitative validity, reliability, 
trustworthiness and credibility.

•	 Seminar 2: An introduction to qualitative data analysis which focused specifically on 
first-cycle coding (e.g., descriptive coding, in vivo coding, structural coding, etc.) and 
second-cycle coding methods (pattern coding, focused coding, axial coding, theoretical 
coding).

•	 Seminar 3: An overview of the research project which included a detailed review of the 
modified BARS instrument. The examples for each criteria provided by Aguinis and 
Solarino, (2019) were reviewed as exemplars and one of the included articles from this 
studies dataset was also coded live during the seminar to model how to use the instru-
ment.

After the seminars, the primary author assigned two articles to score from the dataset 
to each of the involved students. Students were designated as either “Coder 1” or “Coder 
2”. These designations were given for two reasons. The first was logistical as both people 
assigned to score an article would need to communicate with each other so the person des-
ignated as Coder 1 was asked to initiate this discussion. The second reason was to ensure 
that each article was scored by at least one person with relevant prior methodological 
experience. The primary author acted as Coder 1 for one of the articles, and for 37 of the 
articles students who had reported having prior experience with qualitative research were 
designated as Coder 1. For one article, the student who was designated as Coder 1 had not 
reported having prior experience with qualitative research but was in their 3rd year of study 
so it was acknowledged that they had sufficient experience. No two people collaborated on 
scoring more than one article.

The second phase of the project involved all coders individually scoring the two articles 
they were assigned against the modified BARS instrument. Two weeks were given for this 
activity. A standardised rubric was provided to all students for this. As they completed 
this activity they returned their scores to the primary author. The percentages of agree-
ment between each coder were computed as the percentages of matching scores across 
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the 12 criteria in the modified BARS instrument. These ranged from 8.333% to 91.667% 
(M = 44.737%, SD = 19.703%, Med = 41.667%, MAD = 8.333%).

The third implementation phase involved Coder 1 and Coder 2 for each article meeting 
to discuss their scores. As the modified BARS instrument is scored categorically, averag-
ing scores where there was disagreement would not be valid. Therefore, in their discus-
sion both coders were tasked with discussing and resolving any areas of disagreement to 
generate “agreed scores” for each transparency criterion which were the scores considered 
in the analysis. In this discussion, having to externalise and justify the reasons given for 
each score was taken as a valid approach for resolving the large levels of disagreement 
observed at an individual level. The primary author resolved 5 instances where two stu-
dent coders were unsure on what score to assign an article against a criterion. On average, 
there were strong associations between the scores given by Coder 1 and the agreed scores 
(ravg = 0.697) and between the scores given by Coder 2 and the agreed scores (ravg. = 0.676). 
These correlations were compared using the cocor R package version 1.1–3 (Diedenhofen 
& Musch, 2015). There was not a significant difference in the strength of these correla-
tions, z = 0.167 [–0.234, 0.280], p = 0.867.

Data analysis

All data were analysed in RStudio (R version 4.0.3.) and the raw data and analysis code 
are available in the supplementary materials (https://​osf.​io/​aczbj/). Initially, descriptive sta-
tistics were computed. The data were then plotted to examine the descriptive question of 
how transparently the methods in the included manuscripts were reported, and to see if 
there were any criteria which were typically reported more or less transparently than oth-
ers. Finally, a Spearman’s correlation matrix was computed to examine the associations 
between transparency criteria based on the scores given against them for the examined arti-
cles. A non-parametric test was used as the data were categorical.

Results

Descriptive statistics

Descriptive statistics are presented in Table 1. As the data were categorical, mean, median 
and mode values are presented for each criterion to give insight into the variances in scores 
given. As a reminder, a score of 1 denoted that the criterion was not mentioned, a score of 
2 indicated that the criterion was mentioned but not elaborated upon, a score of 3 meant 
that the criterion was partially met, 4 meant the criterion was met, and a score of 5 was 
only used in criterion 11 (Data analysis and second- and higher- order codes) if this was 
not relevant to the study. Observing the median and mode values in Table 1 in particular 
indicate which criteria tended to receive higher scores in general.

Transparency scores

To gain further insight into the levels of transparency across the examined articles, the 
data were plotted as a bubble plot (Fig. 1) and a bar chart (Fig. 2). The bubble plot indi-
cates each transparency score given per included article. Reading this vertically indicates 
which articles tended to be more or less transparent. Reading this horizontally gives an 
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overview of which criteria were generally scored higher and which were generally scored 
lower. From this, it becomes apparent that in reporting their work researchers tended to 
more often be clearer in the type of methodology adopted, the research setting, sampling 
procedures, the importance of participants/cases, documenting how they interacted with 
participants, and how they analysed their data. In contrast, there is a higher frequency of 
low scores for the criteria relating to noting the positionality of researchers, the satura-
tion point in terms of data collection, unexpected opportunities or challenges, and how 
researchers managed power imbalances.

The bar chart (Fig.  2) provides a clearer picture of this but just from the perspective 
of the different criteria. It is apparent that in all cases except for the research setting there 
were articles which did not address certain criteria at all, but equally that all criteria were 
addressed adequately (a score of 4) at least once. Criteria 3, 7, and 9 were least often 
addressed, whilst criteria 1, 2, 4, and 6 were most often addressed sufficiently.

Associations between transparency criteria

A correlation analysis was conducted to determine any significant associations between 
transparency criteria. Ten statistically significant correlations were observed (Table  2). 
Positive correlations were observed between the reporting of the kind of qualitative 
method and the positionality of the researcher(s) (ρ = 0.34, p < 0.05), between explaining 
the research setting and the relative importance of participants (ρ = 0.34, p < 0.05) and 
in describing whether interactions were documented (ρ = 0.37, p < 0.05), between detail-
ing sampling procedures and the relative importance of participants (ρ = 0.36, p < 0.05), 
between documenting the relative importance of participants and interactions with par-
ticipants (ρ = 0.46, p < 0.01), unexpected opportunities and challenges (ρ = 0.55, p < 0.01), 

Table 1   Descriptive statistics

Note: C1 = Kind of qualitative method. C2 = Research setting. C3 = Position of the researcher along the 
insider–outsider continuum. C4: Sampling procedures. C5 = Relative importance’s of the participants/
cases. C6 = Documenting interactions with participants. C7 = Saturation point. C8 = Unexpected opportuni-
ties, challenges, and other events. C9 = Management of power imbalance. C10 = Data coding and first-order 
codes. C11 = Data analysis and second- or higher-order codes. C12 = Data disclosure. SD = Standard devia-
tion. MAD = Median absolute deviation

Criteria Mean (SD) Median (MAD) Mode Min Max Skewness Kurtosis

C1 3.211 (0.875) 3 (1.483) 3 1 4 –1.110 0.692
C2 3.184 (0.692) 3 (0.741) 3 2 4 –0.240 –0.981
C3 1.789 (1.044) 1 (0) 1 1 4 0.829 –0.842
C4 2.658 (1.146) 3 (1.483) 4 1 4 –0.169 –1.454
C5 2.605 (0.974) 3 (1.483) 3 1 4 –0.203 –1.008
C6 3.158 (1.027) 4 (0) 4 1 4 –0.744 –0.886
C7 1.395 (0.855) 1 (0) 1 1 4 2.211 3.864
C8 1.842 (1.079) 1 (0) 1 1 4 0.934 –0.557
C9 1.526 (0.862) 1 (0) 1 1 4 1.278 0.245
C10 2.395 (1.054) 2 (1.483) 2 1 4 0.405 –1.138
C11 2.605 (1.326) 2 (0.741) 2 1 5 0.727 –0.832
C12 2.158 (0.945) 2 (1.483) 3 1 4 0.068 –1.297
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and the use of first-order coding (ρ = 0.32, p < 0.05), between reporting how interactions 
were documented with participants and whether there were any unexpected opportunities 
or challenges (ρ = 0.32, p < 0.05), and between commenting on saturation and the use of 
first order codes (ρ = 46, p < 0.01). Additionally, a statistically significant negative corre-
lation was observed between providing details of researcher(s) positionality and the use 
of second-order coding for data analysis (ρ = -0.34, p < 0.05). Based on these correlations, 

Fig. 1   Bubble plot indicating each transparency score for each included article

Fig. 2   Percentages of scores across each of the transparency criteria
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there appears to be three groups of associations relating to methodology, the sample and 
interactions with participants, and data analysis. However, a larger scale study would be 
required to examine this, but as an initial insight it is helpful as note broader areas of the 
methodology for researchers who are thinking about how they can be more transparent.

ficulties with employing the modified BARS instrument

A final question which was of interest to examine was how easy or difficult was it to imple-
ment the modified BARS instrument for the coders. The perspective taken on this was to 
determine how often coders tended to agree with each other across each criterion. The 
average level of agreement ranged from 28.95% (C4: Sampling procedures) to 57.89% (C7: 
Saturation point) with a mean level of average agreement of 44.74% (SD = 8.76%). Insight 
gained from discussions between the primary author and a number of people designated as 
Coder 1 (people with prior experience of qualitative research) suggests that the reason for 
this low level of agreement stems from a lack of experience from many people designated 
as Coder 2 which resulted in misunderstanding the criteria, a limitation which is seen as 
partially mitigated by the process of collaboration to generate agreed codes.

Discussion

The results of this study indicate that there are areas for improvement in terms of increas-
ing the transparency in reporting qualitative studies in technology education research. 
Many articles scored quite well, however others did not, no article in the included sample 
received a perfect score, and there was considerable variance across manuscripts. While 
authors were in general more transparent in reporting the kind of qualitative methodol-
ogy adopted, the research setting, their sampling procedures, and in documenting how they 
interacted with participants, they tended to be less clear in their positionality within inves-
tigations, whether they reached saturation in data collection, and in how power relations 
were managed between themselves and participants. For readers to fully appreciate obser-
vations from a qualitative study and for qualitative replication studies to be meaningful 
in identifying the circumstances associated with such observations, all of this information 
needs to be made clear in manuscripts reporting qualitative studies. While not conclusive 
due to the current sample size, there appears to be relationships associated with methodol-
ogy, the sampling and interacting with participants, and data analysis, such that if authors 
tended to be more or less transparent regarding one component of these areas they tended 
to be more or less transparent in general within these areas. This information could be use-
ful for future researcher development activities such as in academic writing workshops. 
However, where the agenda is to improve future practices it is questionable whether a 
larger scale study to confirm these areas would be of much value, and with respect to the 
included articles from this analysis, where there is any lack of clarity communication can 
be made with corresponding authors to gain any needed insight into the original studies.

Before considering how these results can be used to inform future research reporting 
practices, it is important to recognise that transparency relates just as much to quantita-
tive and indeed mixed methods research as it does to qualitative research. Taking Agu-
inis and Solarino’s, (2019) BARS instrument, each of the 12 criteria are either relevant 
to quantitative research or have corresponding quantitative alternatives. Table 3 provides 
our current thinking on this. In some cases, the criteria are identical in meaning across 
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research approaches, such as with documenting the kind of methodology, data disclosure, 
unexpected challenges and opportunities, the relative importance of participants or cases, 
and sampling procedures. In other cases, the quantitative criteria are equivalent, however 
the treatment or purpose would be different. For example, explaining the research setting 
in qualitative research is necessary for understanding the social and cultural milieu of the 
study, whereas in quantitative research this may relate more to explaining whether it was 
a clinical trial or indeed for effectiveness studies it would be important to explain the real-
world study conditions. Additionally, positionality and reflexivity which are often discussed 
in qualitative research (e.g., Mason-Bish, 2019) are important for quantitative researchers, 
but perhaps more relevant in questioning motivational and methodological decisions such 
as hypothesis generation and sampling. Likewise, managing power imbalances in quantita-
tive research may relate to participation incentives, such as the use of financial incentives 
where people in less financially stable situations may be more likely to engage in a study 
they would otherwise prefer not to, or where participants volunteer into a study for a finan-
cial reward associated with completion and do not meaningfully engage and therefore cre-
ate validity issues (Goldenberg et al., 2007; Zutlevics, 2016). Finally, some of the criteria 
for transparency in quantitative research are uniquely quantitative but are related to similar 
qualitative activity, such as conducting power calculations for sample size determination 
(Cohen, 1992; Lachin, 1981) which could be seen as similar to identifying a saturation 
point as both relate to determining the quantity of data to collect.

Based on this, the recommendation is for an increased level of transparency in 
all conducted research in technology education regardless of research approach, and 
Table 3 could support researchers by serving as a guide. If this were to be the case, 
it is recommended that a further criterion be added which is associated with the epis-
temological stance of authors. To give examples of why this is meaningful, and this 
is not comprehensive with respect to researcher epistemology, it is not uncommon 

Table 3   Quantitative alternatives to the BARS criteria with a suggested additional criterion associated with 
explaining the epistemological stance of research

Note: *Suggested criterion additional to those presented by Aguinis and Solarino (2019)

BARS criteria (Aguinis & Solarino, 2019) Quantitative alternative

Kind of qualitative method Kind of quantitative method
Research setting Research setting
Position of the researcher along the insider–outsider 

continuum
Positionality and reflexivity

Sampling procedures Sampling procedures
Relative importance’s of the participants/cases Relative importance’s of the participants/cases
Documenting interactions with participants Documenting data collection protocols
Saturation point Statistical power
Unexpected opportunities, challenges, and other 

events
Unexpected opportunities, challenges, and other 

events
Management of power imbalance Management of power imbalance
Data coding and first-order codes Data cleaning, the treatment of outliers and testing 

statistical assumptions
Data analysis and second- or higher-order codes Formal statistical analysis
Data disclosure Data disclosure
*Epistemological stance Epistemological stance
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to see qualitative studies report frequencies of participants which offer commentary 
surrounding a code, theme or category with the implication that higher frequencies 
give weight to interpretations of validity or importance. However, other qualitative 
researchers may take the stance that such frequencies have no such implication, and 
that a single utterance or comment can offer insight of equal value to a theme com-
mented on with relatively high frequency. This view taken in analysing data is critical 
to understanding the lens taken in qualitative analysis. In quantitative analysis, simi-
lar information is important in understanding researchers view around the criteria for 
which a result is judged to constitute as new knowledge. For example, many quanti-
tative researchers adhere to alpha values of 0.05 to manage family-wise error rates 
and compare resulting p-values against this. It would be useful from a transparency 
perspective to understand the researcher’s justification for this or the use of other alpha 
values (Lakens et al., 2018).

In the use of this information to aid in the increasing of reporting transparency, 
it is envisioned that authors and reviewers would reflect on the aspects of work they 
are reporting or reviewing which require explication. In doing this, it is important to 
note that in some cases certain criteria may not be possible to meet. In particular, dis-
closing data may not be ethical in qualitative research (Pratt et  al., 2020). Instead, it 
is often recommended that researchers provide rich descriptions of data excerpts to 
aid others in understanding the nature of their insights and conclusions (Creswell & 
Creswell, 2018). Ethics should not be breached to meet such a transparency criterion. 
Researchers could disclose data where possible such as with certain document analysis 
research and make protocols such as interview guides and their evolution within stud-
ies available. Additionally, it may be difficult to adhere to criteria in cases where they 
are not relevant, as was the case with this study where in some articles no second-order 
analysis was reported. On reflection, there may have been studies where there were 
no unexpected opportunities or challenges so it would not necessarily be poor trans-
parency to not document anything accordingly. As noted by Tuval-Mashiach, (2017), 
transparency is important, but it only relates to the documentation of what did happen 
as opposed to what did not happen. So, not documenting any challenges for instance 
could mean there were none or that they are not being reported. As this would not 
be clear, perhaps it would be of use for authors to note that there were no challenges 
or unexpected opportunities arising during data collection if this was the case. To 
add a final comment pertaining to studies including multiple sources of data, such as 
mixed methods research or qualitative studies involving the triangulation of interview, 
observational, and document data, it is important that authors consider transparency 
as “unveiling each and every decision made during the research process, particularly 
in relation to data” (Closa, 2021, p. 4). Given that transparency can easily be taken 
for granted (Hiles & Čermák, 2007), commenting on a transparency criterion relative 
to one source of data in such work may not be sufficient but in practice this could be 
overlooked. For example, in conducting both interviews and focus groups as part of a 
study, where the samples come from the same population researcher positionality may 
only need to be described once, but if the samples came from different populations, 
positionality may differ and thus power imbalances could have been managed in alter-
nate ways. Transparent reporting warrants considering each manuscript individually 
and ensuring that all actions and decisions made are clear such that other researchers 
could theoretically repeat the investigation.
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Limitations

There are several limitations to the current work which need to be acknowledged in inter-
preting the reported results. Many of the coders did not have prior experience with quali-
tative research or educational research. While the conducted seminars were designed to 
address this and agreed codes were used where one person involved had reported experi-
ence with qualitative methods, it is clear from discussions with coders that there was a 
level of misunderstanding amongst some people. Other limitations relate to the instrument 
itself. As discussed, there is an epistemological dimension which, if added, would be use-
ful. The scoring of article transparency in this study does not involve this, and therefore the 
reported levels of transparency relate to transparency as defined by the adopted modified 
BARS instrument. Finally, the implementation of the modified BARS instrument involves 
some subjectivity. In particular when criteria were not reported, such as with the criterion 
relating to unexpected challenges or opportunities, it would be difficult for a coder to know 
whether the criterion was met as in reality there were no unexpected challenges or opportu-
nities, or if it should be scored as not mentioned as meaning there was nothing to report or 
there was just nothing reported when there should have been.

Acknowledging the limitation in coder expertise, there is an advantage to this coder 
demographic. It is possible that the authors did acknowledge certain aspects of their work 
when reporting it and that this was not noticed by a cohort of more novice researchers. If a 
more experienced cohort of researchers scored the articles in this study, perhaps the scores 
would have been higher and more objective, so potential error should be considered. The 
current scores reflect what was understood of the criteria by the cohort of coders and how 
they understood the manuscripts, so an advantage of these scores is that they come from a 
novice perspective and therefore could indicate that authors may need to be more explicit 
in their reporting so that novice researchers engaging with their work can more clearly 
understand the research process. Alternatively, it is worth considering the possibility that 
a more expert cohort may have scored articles higher due to a tacit understanding of the 
research process when the process was not in fact explicit. As such, the results in this study 
are perhaps best used as a catalyst for conversation concerning future improvements rather 
than taking the given scores as absolute.

Open science practices

A bibliography of coded articles, the scores given to articles by individual coders, agreed 
scores which were used for the analysis, and the analysis code necessary to reproduce to 
the analyses are available at https://​osf.​io/​aczbj/. Authors listed after the primary author are 
ordered alphabetically.
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