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America to propel the inclusion of women in the field of engineering, the Women in Engineering ProActive 
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Executive Summary 
A specific focus on equity related work in STEM as pursued through an investigation of the Journal of 

Engineering Education, as the flagship journal of the field of engineering education, evolved to be the focal 
point of this study. This work conducted a meta-analysis of peer-reviewed manuscripts spanning this journals 
body of work from 2019-2024. The work presented herein entails the story of n = 208 manuscripts representing 
the full continuum of published work across the engineering education research taxonomy. The original 
significance of this work was in the greater realm of faculty equity, and in considering metrics that contribute to 
faculty success, specifically.  

The role of metrics is quite established in the tenure and promotion process with research, teaching and 
service serving as the primary realms for which individuals are evaluated. As it relates to research, publications 
play a significant role in the attainment of tenure and promotion to associate faculty ranks. Yet, to date, the role 
that publication metrics play in the tenure and promotion process remain understudied with the ways faculty are 
differentially impacted by publication metrics receiving even less attention (Patel et al., 2023; Kolesnikov et al., 
2018; Furst-Holloway & Miner. 2019). This work investigates a specific nuance of publication in seeking to 
determine how topical area along the continuum of equity work influences timeline to publication. 
 
Research Goal/Question(s) and Significance of the Problem 

This critical investigation centers the experiences of Black women STEM equity scholars. Specifically, 
in a moment where the pursuit of diversity, equity, and inclusion work is being met with great resistance and/or 
penalty, the myriad manifestations through which minoritized scholars endure costs for this work remain under 
explored. This research investigates what might be inherent disadvantages in the publication process as related 
to the influence of topical area on the timeline to publication. Said differently, this work will elucidate whether 
topics associated with diversity, equity and inclusion are met with longer publication timelines. Bound in the 
last ten years of STEM education literature, from 2019 – 2024, this mixed-method meta-analysis addresses the 
research question, “How does pursuit of work, along the continuum of equity, impact time to publication in 
STEM education research outlets?” The racialized theory of organizations will be used as a framework to guide 
the interpretation of the results. Bound by the last 10 years, this work will take place across four phases: collect, 
code, analyze and report.  
 
Theoretical Framework 

Ray’s Theory of Racialized Organizations is being utilized as the theoretical framework underpinning 
this work (Ray, 2019). In this theory, four tenets are identified to describe common aspects demonstrating how 
institutions of higher learning show up as being racialized. Those tenets are: 1) whiteness as a credential; 2) the 
unequal distribution of resources; 3) racialized decoupling; and 4) diminished agency. The choice to anchor the 
work in this framing is an intentional one to best capture the nuance of how inequities are baked into our ways 
of doing across academia, and specifically, as it connects to metrics that position advancement and success for 
faculty.  

Whiteness as a credential relates to the context of the journal, its editorial board, its reviewers, its 
primary audience, and the content of the body of work under its umbrella of dissemination. Another relevant 
manifestation of whiteness as a credential is the widespread utility of white ideologies and epistemologies in 
STEM education research (i.e., Tinto’s model of departure (Tinto, 1988)). Both serve to establish the norms 
across the various publication outlets while positioning work produced through different intellectual approaches 
to be viewed at a deficit. The unequal distribution of resources relates in the limited number of reviewers with 
expertise in the areas of diversity, equity, and inclusion which perpetuates overuse of the same experts to 
address these areas within a journal outlet. I apply this framing that situates the available pool of reviewers with 
expertise as resources to support my hypothesis of there being an association between reviewer availability, 
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reviewer expertise/familiarity (with the content being reviewed), and publication process speed. It is hopeful 
that some nuance of this will be implicit in the outcome data.  

The tenet of racialized decoupling also establishes a critical aspect of the framing as it places a direct 
focus on how race is factored into the policy aspects of the publication process. Particularly, these include how 
race and its implications are being considered in the peer review process (e.g., the limited reviewer pools or 
reduced manuscripts from the DEI area compared to non-DEI manuscripts in print, etc.), if at all, and if not, 
reflecting on why they are not and who is being impacted (and how) by the lack of such consideration. 
Applying the framing of the last tenet, diminished agency, introduces the impact of the process on self-efficacy, 
morale, professional belonging, and potentially, perseverance and retention in the field. Leading a publication 
whose process spans years can be an intense experience for scholars and one impacting their perceptions of 
efficacy and belonging in their production of scholarship. Having this comprehensive framing enables the 
simultaneous considerations of nuance and context of racialized manifestations in addition to an empirical 
understanding of whether differences exist in the publication timeline across topical realms. 
 
Methodological Approach, Methods Used and Data Extraction 

Bound by the last 10 years, this work occurs across four phases: collect, code, analyze and report. 
Collect. In the first phase of the project, collect, the primary data sources supporting the analysis were 
determined. Beginning with a feeder list of DEI related journal articles spanning the last decade and then 
conducting searchers with various STEM education literature databases, a comprehensive list of STEM 
education journal outlets was compiled. Through this approach, the following journals were identified to be 
included in the analysis: Journal of Engineering Education (C), Journal of Women and Minorities in Science 
and Engineering (JWMSE), Studies in Engineering Education (SEE), Science Education, Computing in Science 
& Engineering, Engineering Studies (C), Journal for Research in Mathematics Education, International Journal 
of STEM Education (C), Journal of Engineering Education Transformations, International Journal of 
Engineering Education (IJEE), Journal of pre-college engineering education research (J-PEER). From the total 
11 journals identified, only those indicated with a (C) were positioned to be included in the analysis, which will 
later be discussed in detail. 
 
Data Collection and Analysis Process 

For the purposes of establishing and refining the research design for this study, it was decided to first 
execute all phases of the project with one journal outlet. This would enable a smooth process for establishing all 
of the components of the process while enabling real-time troubleshooting as warranted through the adoption of 
natural language processing approaches. Additionally, this also supported the completion of the entire study 
design in avoiding the data management challenges that can often result with such a comprehensive dataset 
across sources. The Journal of Engineering Education was the outlet selected for this exercise. 

This decision was made after careful consideration of the original journal list to be included in the 
analysis. After initiating the first steps of the collection process, it became clear that several of the articles failed 
to provide the information necessary to be included in the analysis. This in itself was the first finding of the 
study that will later be discussed as only three of the aforementioned journals provided the dates that 
manuscripts were originally submitted, revised, and accepted. This information is paramount in being able to 
determine the timeline to publication. Thus, only journals where this information could be extracted were 
included. The data presented in this report is representative of that from the Journal of Engineering Education. 
However, ongoing analysis will integrate data from Engineering Studies and the International Journal of STEM 
Education as available across the years 2019-2024. 

An Excel workbook was created for the journal where each individual manuscript produced was listed 
explicitly across each of the respective volumes. Given the number of volumes and manuscripts per volume 
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varies with each journal, the number of manuscripts included in the analysis was variable for each journal. The 
Journal of Engineering Education publishes four volumes per year with an average of 10 research manuscripts 
per volume, generating a total of 40 manuscripts per year. Given the publication range of 2019-2024, this 
analysis includes n = 208 research manuscripts for the Journal of Engineering Education across the six-year 
period. For each research manuscript title, the following information was gathered and entered as headers across 
the columns of the sheet: manuscript title, first author, institution of the lead author, date submitted, date 
revised, date published, abstract, keywords.   

This number is lower than the originally anticipated sample due to the change in format of the 
publication that occurred in 2019. While data is available from 2014-2024 to cover a decade of the journal, it 
was not until 2019 that the journal moved to a format where the dates the manuscript was originally submitted, 
revised, and accepted were included on the publication. Thus, I started with a host of data that, for this analysis 
approach, was unusable. In the continued analysis, the other manuscripts will be lumped in with the journal 
outlet adding in as a categorial variable that is not present in the initial analysis.  

The volume of information that must be synthesized in the metadata set is large and benefits from a 
more automated way of extracting the data. To achieve this, R was used to develop and process a data 
extraction program (Abasi et al. 2020; Devlin, 2018; Hussain et al. 2019; Liu et al., 2020). The R program was 
designed to systematically gather publication dates associated with academic papers from two primary sources: 
PDF files and websites. For the analysis of the study data, all manuscripts were first saved as PDF files. Thus, 
no websites were used to extract dates. Gathering the publication dates from the PDF Files required text mining 
and corpus creation. The program initiates by conducting text mining on PDF files, each representing a 
publication from the journal being analyzed, here, the Journal of Engineering Education. The model creates a 
text corpus for each PDF to facilitate data extraction. This necessitates having access to a set of pdfs, which in 
the case of mining through all of the manuscripts of a given volume, and across a year, is not ideal. While this 
approach works well for a set of articles already saved and stored, it is a limitation to have to have all the pdfs 
for a given volume, or year, stored in one place and able to be recalled through the program. This also 
demonstrates how individuals’ ability to conduct and/or replicate such studies is dependent upon access to 
journal volumes via pdf and/or online. 

Nonetheless, a rule-based algorithm was developed to extract the important dates related to the 
publication process from each manuscript contained in the volume (Abasi et al., 2020). These include the 
submitted date, revised date, and accepted date. Given the variability in formatting and location of these dates 
across different journals, a customized algorithm is necessary to accurately identify and extract this information 
for each journal; however, starting with one journal to derive and deliver a functioning code leaves the changes 
required for customization for other journals to be minimal. The below function is an excerpt from the code 
extracting the received date from the Journal of Engineering Education: 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

          As the STEM equity brain trust, the ARC Network promotes systemic change by producing new perspectives, methods, and 
                               interventions with an intersectional, intentional, and inclusive lens. More at EquityInSTEM.org 5 

Figure 1. Date extraction code excerpt from R. 

 
 
A similar process is repeated to also obtain the revise date as well as the published date of each 

manuscript. Once extracted, the dates from the PDFs were aggregated into a merged dataset for subsequent 
analysis. The dataset below shows an aggregation of the received date from a range of manuscripts, here labeled 
as Paper.ID, from the Journal of Engineering Education. This is how data was outputted from the model. 
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Table 1. Example date aggregation across Paper IDs 189 – 200. 

 
 
Before continuing with the analysis, it is necessary to revisit the inability to use several of the original 

journal venues as planned. The primary issue as it related to the set of 11 journals was the variability in ways 
publication timeline related information was listed, if provided. As in the case with the Journal of Engineering 
Education, the publication information was changed to be contained within the manuscript starting in 2019. The 
journals whose publication timelines provided all of the pertinent information to be included in the analysis 
were designated above with a (C) in figure 1 for “coded.” However, there were several journals that did not 
provide this information, and this introduces a concern for policy moving forward. Making the dates 
publications were first submitted, revised and accepted provide critical information to potential authors 
considering submitting to the journal in being able to determine what that process looks like for related work 
that has been published in the particular journal. When such information is not available, this simple, and what 
would seemingly feel to be public information, is not available and positions the journal to have limited 
transparency in its publication timeframes. This transparency will be summarized in the discussion.  

In R, a dataset was created containing all of the necessary dates for each of the manuscripts included in 
the analysis. This dataset contained volume 108 through 113 from 2019 to 2024 of the Journal of Engineering 
Education. There remains one outstanding issue #4 to be published to complete the data of 2024. However, the 
dataset that was created was saved as a .csv file and exported to Excel. In Excel, calculations were performed to 
determine the time to publication for each of the manuscripts. Having the publication timelines for every 
manuscript in the time window, the next step of the analysis involved investigating the actual effect of the 
topical area on time to publication. This would first necessitate the establishment of an association with topical 
area along the continuum of equity. 

Upon completion of the date extraction program, content analysis was employed to scrutinize the titles 
of academic papers to identify those focusing on diversity, equity, and inclusion (DEI) related issues. For the 
greater meta-analysis, a sophisticated text classification algorithm to efficiently automate the identification 
process was leveraged. Specifically, utilizing advanced natural language processing (NLP) techniques, the 
program will implement a text classification algorithm with Bidirectional Encoder Representations from 
Transformers (BERT)-class models. This algorithm is designed to analyze the textual content of each paper’s 
title and abstract, determining the presence of themes relevant to DEI studies. This is one of the areas where the 
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subset of papers being coded manually will serve to ensure the accuracy and reliability of the algorithm. Each 
paper will be assigned a binary code: '0' indicating the paper does not focus on DEI issues, and '1' signifying it 
does. This manual coding process will generate a high-quality training dataset for the algorithm and is currently 
in process. 
 It was important to me to capture a range of work along the continuum of equity for categorizing titles. 
This is a critical step to the process and involves a significant reliance on positioning of the researcher. After 
several iterations of visioning a taxonomy for the continuum of equity, I landed on a two-plane categorization. 
Figure 2 depicts the two-plane categorization of equity along the axes of criticality and address of diversity, 
equity, and inclusion. Criticality was defined as manuscripts that advanced new knowledge in the provision of 
theoretical/conceptual frameworks, methods, epistemologies and/or approaches.  
 

Figure 2. Continuum of equity along considerations of criticality and association with diversity, equity 
and inclusion. 

 
 
While all scholars would argue that their work advances new knowledge, to be indicated as critical meant the 
manuscript contributed a new knowledge and tools that could readily be adopted by the greater scholarly 
community. Specifically, manuscripts expanding our epistemic ways of doing were classified as critical. The 
other axes of the taxonomy identified manuscripts that were associated with diversity, equity, and inclusion. 
This was determined by the presence of words affiliated with a specific minoritized identity group (e.g., gender, 
women, Blacks, Latinx, persons with disabilities, first-generation, socioeconomic status, transfer students, 
veterans, etc.) as well as ideals and constructs related under the umbrella of equity such as social justice, public 
welfare, and belonging. This resulted in each manuscript being categorized by a double binary measure where 
manuscripts were found to be either critical (1-0), DEI (0-1), critical x DEI (1-1), or not critical or DEI (0-0). To 
the best of my knowledge, this is the first attempt to bucket manuscript titles topically along a spectrum 
simultaneously considering equity and DEI. 
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Results 

The average time to publication for the journal across this six-year time span was 487 ± 210 days. This 
standard deviation, equating roughly to .6 years, demonstrates the level of variability in the data. Table 2 
provides the categorical outcomes for each of the four yielded topical classification buckets.  

 
Table 2. Average publication times for taxonomy categories. 

 
 
Additionally, to test whether there was significance in the timelines associated with publication across 

these taxonomy categories, an ANOVA was chosen as a special form of regression analysis to treat this data. 
The results of the ANOVA are pictured in Table 3. 

 
Table 3. ANOVA output results. 

 
 

A one-way ANOVA was performed to compare the effect of taxonomy category on timeline to 
publication. The one-way ANOVA revealed that there was not a statistically significant difference in mean 
timeline to publication between at least two groups (F (2,205) = [2.586], p = 0.07). However, the difference in 
mean time to publication was statistically different between critical and not critical nor DEI papers (p=.0337). 
No significant difference was found between DEI papers and not critical nor DEI papers (p=.616). These 
findings suggest that while statistical significance was not obtained, there are trends that significance might be 
obtained with greater power. Specifically, the not critical nor DEI category had n = 119 observations compared 
to only n = 35 in the critical and DEI categories and n = 19 in the critical and DEI category. 

Looking at the means and standard deviations across the three categories, it becomes necessary to know 
what occurred for those manuscripts at the intersection of critical and DEI. Thus, a test of the interaction 
between critical and DEI was run to observe the outcome. While no significance was obtained as shown in 
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Table 4, the manuscripts categorized as ‘critical + DEI’ had the greatest mean across the groups and also with 
high variability.  

 
Table 4. Test of the intersection of critical + DEI. 

 
 
This suggests that with greater power, or more observations in this group, the results might establish 

significance. Although significance was not obtained in this analysis, this remains a critical finding in that the 
manuscripts at the intersection of criticality and association with DEI took the longest to publish. Table 5 
provides more context into the titles of the manuscript along with their time to publication that were determined 
to populate the ‘critical + DEI’ category. 
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Table 5. Manuscripts at the intersection of critical and DEI with time to publication. 
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Discussion, Implications and Recommendations 
This work was designed to examine the relationships between critical publication metrics and a focus on 

critical and/or DEI issues within academic research. Specifically, this meta-analysis was conducted to determine 
whether there was a correlation between topical area and time to publication in STEM education related journal 
outlets. This initial investigation focused on one journal outlet, the Journal of Engineering Education, spanning 
the years 2019 to 2024. The findings of this study showed a correlation to exist with manuscripts at the 
intersection of being critical and associated with DEI to have longer timelines to publication. 

The implications of this work are far-reaching and of importance to various stakeholders in faculty 
success such as Deans, department chairs, and others involved in faculty-related decision making (i.e., the 
determination of metrics used to evaluate faculty success). Having empirical evidence of time to publication 
being related to topical area suggests an inequity in the time constant of peer review. Thus, a major implication 
of this work is the apparent disadvantage imposed for the pursuit of work at the intersection of criticality and 
association with DEI. For those pursuing work along the continuum of equity, the nature of their work stands to 
delay publications time on the order of magnitude in years. When considering the push to promote more 
successful tenure outcomes for STEM faculty, this work urges a need for intentionality in considering how 
inequities might impact the acquisition of essential metrics. Given that a significant portion of the tenure and 
promotion process is situated around the successful publication of a specified number of peer-reviewed 
manuscripts, with each institution, discipline, and department/school potentially having variation in their exact 
criteria, it cannot be ignored that based on topic one faculty member’s work might move seamlessly through a 
process that might be significantly delayed for another faculty member simply based upon their topic. Based on 
the outcomes of this work, faculty A and faculty B of the same program could have a paper published in 149 
and 1,538 days, respectively, as influenced by where their work fell along the continuum.  

If institutions truly desire to make the tenure and promotion process more equitable for all faculty, they 
must be more intentional to account for such inequities in the establishment of critical metrics. One 
recommendation would be for institutions to conduct disciplinary inventories, leveraging annual data reported 
by faculty, to determine average rates of production within a given program or department. This would enable 
the variability within that disciplinary unit to be maintained and not cancelled in a larger pool of merged 
disciplinary norms. Then, knowing the outcomes of such averages and standard deviations, metrics more 
relevant to the disciplinary trends of that group could be established.  

The other recommendation would be to mandate greater transparency from journal outlets, and 
specifically, provision of the details necessary to determine publication timelines for all manuscripts published 
in their journal. The main challenge identified in the work was the lack of transparency regarding publication 
details across journal outlets, and specifically, those disseminating STEM education research. Across the 
various journals anticipated to be included in the study, some reported all of the data required to determine 
publication timelines (date submitted, date revised, date accepted) while others provided only the publication 
date. This was indeed a late discovery as I was not privy to the fact that such information was not consistently 
and necessarily provided across publication venues. The lack of a consistent availability of this information 
signaled a greater disconnect and warranted the work as access to this important information has implications 
for authors and scholarly equity. Many scholars utilize information regarding time to publication as a means for 
determining where to submit their work. Being able to determine the timeframe for related work has proven to 
be insightful for scholars in informing that decision. However, for the eleven journals originally anticipated for 
inclusion in this work, only three transparently shared the information necessary for calculating individual 
manuscript publication timelines. 
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Limitations 
There are two important limitations to consider. One limitation is the current approach only investigates 

papers that were actually published. Therefore, this work does not take into account manuscripts that were: 1) 
submitted, rejected and not further pursued; 2) submitted, revised and not finalized; and/or 3) initiated in the 
studied journal but ultimately published in a different journal outlet. Having this information would also be 
beneficial as in the current dataset all that we learn from are those manuscripts that prevailed the publication 
process in the given journal. Another limitation to the study is it does not contextualize information pertinent to 
the journal such as editorial team positioning. Having the ability to make connections between the journal and 
its manuscript outcomes beyond the variable of time would be insightful. 
 
Future Work 

This work turned out to be an iceberg project meaning it initiated the investigation only to uncover how 
much there is within this realm to be studied. Essentially, this study because a meta-analysis of the Journal of 
Engineering Education spanning years 2019-2024. However, the continuation of this work will expand to 
include three additional journals: International Journal of STEM Education, Engineering Studies, IEEE 
Transactions on Education. Additionally, now having greater power (n . 1000 manuscripts) the researcher-
derived taxonomy will serve as training for the NLP models and used to automate the coding process that was 
done manually in the pilot. Specifically, the manually coded data will serve multiple roles in the development of 
the text classification algorithm, including: 

• Training: The algorithm will learn from the human-coded dataset to identify patterns and keywords 
associated with DEI-related research. 

• Validation: A portion of the manually coded dataset will be reserved for validating the algorithm's 
performance, ensuring it accurately classifies papers based on their placement along the continuum of 
equity. 

• Testing: After training and validation, the algorithm will be further tested on unseen data to assess its 
generalizability and robustness in accurately identifying research along the continuum of equity. 
The successful implementation of the text classification algorithm will enable the automated 

identification of papers, streamlining the content analysis process. The analysis will result in a curated dataset of 
academic papers categorized by their relevance along the continuum of equity. This dataset will be invaluable 
for researchers interested in DEI studies, policy-making, and educational program development. In the 
subsequent work, I will also analyze abstracts to determine if the content analysis better defines the placement 
of the manuscript along the continuum of equity. I will also be able to determine if greater context regarding the 
manuscripts (i.e., title information vs. information of the abstract) yields different outcomes in manuscripts 
assigned to the taxonomy categories and the associated times to publication of the categories.  
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