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Introduction

Technology permeates every facet of life today and dependence on technology and digital transformation are
predicted to increase exponentially, especially after the COVID 19 pandemic and the dawn of remote work
(Sahinaslan et al., 2021). Consequently, “businesses need to change at a rate that can keep up with competitors,
vendors, and the modern consumers’ fleeting stream of impatient desires” (Waszkowki, 2019 p. 376). This
increased dependence on technology along with evolving consumer demands and preferences call “for faster
processes and automation in today’s competitive landscape requiring more business applications to be built with
greater speed and efficiency (Zavery, 2020; Google Workspace, 2022). It is vitally important for organizations
to produce the applications needed in such a rapidly changing landscape and at the same speed (Sahinaslan et
al., 2021; Google Workspace, 2022; Woo, 2020).

Additionally, this heightened tech use comes with the desire to digitize every object and every process today
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(Sahinaslan et al., 2021), generating copious amounts of data, challenging data management systems and
demanding processes requiring automation. Everything, every process is now a data point to be tracked,
measured, and analyzed. Data, today, is the currency that influences all decisions in life now more than ever. All
these changes necessitate the need to upgrade, repurpose or develop new software products used in the world of
work and academics at a rapid pace. However, it is very difficult with traditional software development methods
to produce flexible solutions which keep pace with such dynamic and rapidly changing demands and build rates

to deliver results on time and on budget (Sahinaslan et al., 2021; Zavery, 2020).

Also, finding qualified personnel as well as the high cost of writing and updating corporate program codes can
be complex especially on such a large scale. Thus, automating and modernizing is not proving easy for
corporations (Sahinaslan et al., 2021; Johannessen & Davenport, 2021). Zavery (2020) admits that “the demand
for faster processes and automation in today’s competitive landscape requires more business applications to be
built with greater speed and efficiency. However, many companies lack the resources to address these

challenges” (Zavery, 2020 Google Acquires AppSheet).

Waszkowski (2019) found that technical and development challenges were one main reason why companies did
not decide to automate processes fast enough (p. 377). As a response to this dilemma, it has become expedient
to equip both professional IT developers and non-IT personnel with skills in software development to tackle this
enormous challenge. Organizations are increasingly turning to low code and no code software development
technologies to fulfill growing demands for speedy application delivery and the creation of highly customized

automation workflows (Zavery, 2020; Waszkowki, 2019; Sahinaslan et al., 2021).

This trend of embracing the low code/no code revolution is enabling organizations to reach the level of digital
competency and speed of development required for the modern agile environment (Gartner, 2022). No code/low
code technology and the empowerment of citizen developers has become a key enabler for faster and more
impactful change allowing organizations to stay relevant by becoming more agile and resilient (Google
Workspace, 2022). Gartner (2022) also noted that business technologies, enterprise-wide hyper automation and

composability will be the key drivers accelerating the adoption of low code technologies through 2026.

This trend is logical and necessary. It presents businesses with a competitive advantage and is key to the future
of work (Google Workspace, 2022). Gartner (2022) reports that low code application platforms (LCAP) show
large market segment growth and citizen automation development is projected to grow at the fastest pace, with
30.2% growth forecast for 2023, and predicts further that by 2026, developers outside formal IT departments
will account for at least 80% of the user base for low code development tools up from 60% in 2021 (Gartner,
2022). EIBatanony & Succi (2021) also note that no-code tools have been trending over the past few years, with

Forbes placing the no-code or low-code movement as the most disruptive trend of 2021.

The Need for Computational Tools in Humanities and Social Science Research

This phenomenon of technology adoption and data-driven decision-making processes has not left out
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researchers, scholars, practitioners, and academics in the human and social sciences. Academia is part of
the world of work, and researchers, scholars and academics are part of this work-world here described.
Collins et al. (2011) assert that “it is difficult to gainsay the enormous change, almost a revolution, which
has occurred in humanities research alongside the development of mass computing and mass
communication” (p. 76). Yet, automation and this massive upskilling in new technologies, particularly
software development, is still not a foreground issue to many in the humanities and social sciences
(Collins et al., 2011).

Even though Struck (2018) observes that writing software has been and is increasingly a large part of
scientific research this has not been the case for research in the humanities and social sciences. Chang
(2017) laments that “in most other academic fields from physics to genetics, researchers rely on computers
for everything from data analysis to modeling. But one area of scholarship that has gone largely untouched
is the humanities” (Chang, 2017, Computational Tools). (Duca & Metzler, 2019) note that only a few
software tools coming out of university incubators target social science researchers. The landscape
showcases scenarios where researchers, scholars and practitioners in the humanities and social sciences
still avoid the exploration of certain questions in their fields for lack of skills in developing the tools

needed for such exploration.

Acknowledging this problem, Mimno, an interdisciplinary scholar in computer science and music explains
that “there are real problems in computational analysis of text, from historical texts to contemporary texts,
such as news articles and social media that we don’t know how to solve” (as cited in Chang, 2017
Computational Tools). Up to this point, scholars have had to revise their research questions at best, and at
worst they have dropped some research questions completely because of the absence of adequate software
tools to help in exploring those questions, or researchers have had to bend to available tools in their
research work (Morgan, 2018). Even more, scholars in the humanities at times end up modifying their
original research questions in order to accommodate views shared by colleagues in IT and computer
departments who would realize the development of project software and automated processes (O’Sullivan

etal., 2015).

A study by Sage Publishing reveals that even though more than three quarters of humanities scholars and
social science respondents to a survey agreed to have used software in their research and believe software
is important or critical in their research, only 10% have developed their own (Duca, n.d.). It is safe to
assume that the lack of critical technical skills in application development and tool mastery plays a key
role in this dearth (Morgan, 2018). This is unfortunate as genuine questions with humanistic outlook tend
to go unanswered since expertise in a field is needed to explore the details of a particular question that may
not be obvious or intuitive to an out of discipline collaborator. Partners from outside a discipline may not
fully appreciate the importance of an element to a discipline in the same way as one who is specialized in
that field.

For fields of study as broad as the humanities and social sciences and with questions requiring depths of
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exploration of human emotions, culture, context, trends, thoughts and feelings, leaving research questions to be
answered only with tools either developed for other disciplines or off the shelf tools developed for other
purposes pushes researchers to adapt their inquiry to available tools. Researchers also avoid exploring difficult
or time-consuming questions and analysis altogether, for lack of tools; or they end up working with tools which
do not go far enough or in depth enough for humanities research and exploration. It is certain, therefore, that
some areas of human and social science studies are undoubtedly going unexplored and uninvestigated at this
time because scholars outside the disciplines are unaware of a particular scholastic area of inquiry in the
humanities for which to develop tools and scholars in the discipline with discipline knowledge lack the technical
skills to develop the needed tools themselves. Reliance in exploring certain humanities research areas and topics
in the past, has depended on colleagues in the field of computing and IT. The pattern has been to collaborate
with experts from IT or the computer sections of universities and other research institutions and accommodate
what the “experts” in tool development confirm as possible to achieve in the research process (O’Sullivan, et al.,

2015), from their point of view.

Some have suggested that scholars who come from dual or interdisciplinary backgrounds in the humanities and
social sciences, with background in computer technology, should bridge this gap (Chang, 2017 Computational
Tools), but generally, this is rarely the case. According to Mimno, statistical models are not built to replace
humanities research, but computation can provide insights. It can provide clues, and it can double check whether
a theory is plausible, but it is not going to give us any conclusions (as cited in Chang, 2017 Computational
Tools). Scholarship still needs to be done. For O’Sullivan et al. (2015) technology should be used to support
humanities agendas rather than dictating what such agendas should be. Fortunately, their research found that
while not directly contributing to tool development, humanities scholars ensure that deliverables align with
cultural and humanistic purposes (O’Sullivan et al., 2015). In like manner, other studies agree that disciplinary
needs remain very important, and that a “one size fits all” approach to digital provision is probably doomed to
failure (O’Sullivan et al., 2015 p. 80) and that technology could not replace human input” (Collins et al., 2011,
p. 84). Pursuing a similar thought in the age of Al, Cameron (2023) recommends that Al “handle the
optimization processes, allowing humans to focus on creativity, collaboration and leadership.” (Cameron 2023,
Navigating the future of work). Writing personalized and customizable software with code-free applications

makes data more accessible and interactive, providing ease with updating, analyses, and visualization.

Uses of Computational Tools and Benefits of Research Software in the Humanities

Fortunately, low code and no code tools have arrived on the scene just in time when citizen developers are even
more needed than before. According to Sahinaslan et al. (2021), low code application platforms help in faster
application development with very little programming knowledge, rather than traditional programming
approaches that require a certain expertise in the field of programming. Today, there is a shift in thinking in the
tech world where developers recognize that to meet demand for computer and software tools, emphasis needs to
be more on the goal to be accomplished than on the development of a tool needed for the task. Tech developers
agree that software is a means to an end and the more streamlined and automatic the creation experience the

more powerful software will be.
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Software systems heavily support our daily lives in various areas, including research (Pinho et al, 2022).
Therefore, software is a fundamental and vital part of research, especially when it provides the source code,
files, algorithms, scripts, computational workflows, and executables that were created during the research
process or for a research purpose (Gruenpeter et al. as cited in Barker et al., 2022). Using software enhances
transparency, believability, reproducibility and replication, elements needed for veritable research and scientific
work. To achieve these benefits Fortunato & Galassi (2021) recommend the use of free and open-source
software which are computer programs which allow users to work, explore and transform them as needed, a
characteristic common with no code platforms. These platforms thus lend themselves to API integrations and Al
algorithms easily, thereby increasing computational power (Fortunato & Galassi, 2021). Figure 1 below shows

an example of a software platform which accepts API integrations.
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Figure 1. A No code Build Platform showing Integrations

Computational tools with such capabilities can be used during the entire research life cycle in the humanities
and social sciences in a variety of ways, significantly influencing research and research results (Schnidler et al.,
2020). According to Gentzkow and Shapiro (2014), software is necessary for empirical social science for asking
good questions, designing statistical analysis, writing up results, digging up novel data, executing statistical
analyses, simulating models, formatting results, and producing plots. They argue that software helps the
researcher by introducing better ways to work so they spend less time wrestling with code and more time on the

research problem. Software facilitates rerunning observations, regressions, and results without starting from
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scratch, thereby increasing automation, efficiency, and flexibility (Gentzkow & Shapiro, 2014). These elements
help to cut time and costs once a reusable tool is built, whether the researchers are software engineers, database
managers, computer scientists or not (Gentzkow & Shapiro, 2014) All these arguments strengthen why it is
necessary for social science and humanities scholars to create and deploy software in their research. Duca and
Metzler, (2019) concur that Software and computational tools are critical for social science research. They
report survey findings in which 83% of respondents working in the social sciences said they make use of
research software, with over 60% claiming that software is vital to their research, and more than half of the
respondents believe software was important or very important to their work (Hettrick as cited in Duca &
Metzler, 2019).

Big Data and Data Intensive Future in Human and Social Sciences Research

Strategically deploying code-free software in the creation, management and curation of data helps in dealing
with the volume of information available today in more efficient ways. Big data issues and issues of dealing
with data at scale in the research and analysis of humanities research questions, sometimes scares scholars from
pursuing certain research lines. Usually, the volume, especially of qualitative texts, to analyze for themes,
patterns and outliers is often not an easy task, especially if working by hand or in analog modes. “Using
computers to analyze lots of data in a short time could be useful to humanities scholars who want to examine
more books than one can read” (Chang, 2017 Computational Tools).Thus, software provides the means for easy
analysis with text mining, pattern recognition, thematic and key word search capabilities, tools for sentiment
analyses, graphics and visualization and offers speed of analyses, making software development attractive to

scholars in the humanities.

Nowadays, many researchers are no more than a few clicks or taps away from a large body of literature, data,
and software (Fortunato & Galassi, 2021). Therefore, the ability for analyzing text at scale with computational
power brings in a whole new range of data points to be considered and thus a whole new set of insights to
research. Researchers can sift through thousands of volumes of text and identify patterns that might not be
obvious to human investigators or might be too time consuming to glean manually (Chang, 2017 Computational
Tools). In addition, research work in the humanities needs easily customizable software as the mostly qualitative
work seeks to tap into idiosyncrasies of individual users or subjects in research cases. One way to do so is to
allow intuitive and idiosyncratic uses of tools for data collection, to provide even more valid results or

conclusions about concepts, phenomena, and questions under study.

Researchers must master how to reduce large amounts of big, raw data into information and useful knowledge in
any field today. Before now, according to Duca and Metzler (2019), the rapid evolution of tools for big data was
a barrier to researchers looking to move into the field of computational social science but today, social scientists
want to be prepared for a more data intensive future in research and thus, they want to be equipped with the
skills, tools, and resources they need to work with big data and new technology. Duca and Metzler (2019) see a
future in which more research is carried out with the help of technology, and they see a future in which

researchers may increasingly become tool builders themselves.
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No code, low code tools bring the idea or possibilities of customizing for human subjects in humanities research
which could lead to answering direct and specific questions with the ability to observe and analyze human
behavior down to the micro and individual level, which might not have been possible before now. This ability to
customize is a very attractive reason to engage in software development in the humanities. Researchers at
Wolox, a user research firm, combined purely humanistic research approaches with agile methodologies in their
research on user behavior. They concluded that approaches in social and humanistic scientific research such as
ethnography and in-depth interviews had to catch up to the agile rhythm that the software industry requires and
that research about user behavior needed to adapt and evolve in order to fit into the fast-paced, agile software
environment. They realized that the fusion of agile methodologies with in-depth ethnographic research was
innovative and effective in delivering results about user behavior (Speranza, (2019).

Computational techniques can also apply to the study of cultural heritage, memory institutions, libraries,
archives and digital culture and could be used in new statistical methods and data mining methods to give
people a better ability to explore culture, literature and the world, the ability to create stories with more dynamic
plots and personalized endings or mine data from poetry or showcase art in new ways using a variety of tools
(Chang, 2017; Morgan, 2018; Pinder, 2022; Guhlin, 2018). Thus, computational tools give researchers the
ability to share and disseminate their work any way they choose via all available media. Collins et al. (2011)
reinforce this thought saying, “data must be discoverable, and researchers must be able to share their findings
and work in progress. And new computing technologies have played an important role in helping researchers to

share their data and findings, formally and informally” (p. 77).

Fortunately, today, it no longer should matter whether or not a researcher knows the difference between a
markup language and a programming language (Swinhoe, 2017; O’Sullivan, 2015; Woo, 2020). The goal in the
world of software development has been to democratize software development with “no experience needed”
(Woo, 2020) but to put the emphasis on the question a researcher is answering and less on the tool being used.
According to GitHub CEO, Chris Wanstrath, the future of coding is no coding at all, and the goal is to make
software development easier and more approachable. The experts at GitHub predict that there will be less
coding, yet many more people will be making software and expectations and ideas about collaboration and
demands around what it means to learn and build software and work together is going to be a lot more
imaginative and creative (Swinhoe, 2017 Github CEO). Morgan (2018) agrees stating that tool users want the
easiest experience possible because as researchers, they are already overburdened so they long for tools that will
give them the ability to fully realize their imaginations to produce something new and dramatically different. In
fact, with the development and advancement in graphical user interfaces, drag and drop technologies, API
integrations and even developments in Al technology, it is easy and efficient today to develop powerful

software that can yield results and be easily adaptable, customizable, and “programmable” (Woo, 2020).
Figure 2 shows the ease with which builders can now call up Java Script Object Notations (JSONSs) (left panel

below) and render those scripts in more readable formats (right panel below), increasing ease of build and

customization.
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The Build: Characteristics of No Code Low Code Tools

No code development depending on graphical user interfaces (GUI) makes the process of development palatable
to those who do not write code, yet they can still produce quality software in their fields. These products are
developed with certain characteristics that make them particularly attractive to non-technical developers in the
social and human sciences. They are created with a high level of abstraction, they feature advanced graphical
user interfaces with drag-and-drop capabilities, they encourage reusable components which enable simplified
and rapid processes for developing software solutions. They mostly reside in cloud-based environments which
leads to enhanced ease of use and are great with visual representations, allowing people with minimal or no

programming skills and knowledge to create software (Binzer & Winkler, 2022).

Barker et al, 2022 further discuss elements that software useful for research should possess. They should be
findable, searchable, provide complete metadata, be usable and reusable and be interoperable using APIs
(Barker et al., 2022). No code low code applications meet all these parameters and recommendations.
ElBatanony and Succi (2021) also describe the basic building blocks of software tools. They are made up of
"systems™ or "components” available in the form of libraries, integrations, APIs, SDKSs, which other designers
and developers can tap into to build and design what they want. Knowing this basic fact eases up on the learning
curve for builders about what to include in a build as this provides a basic blueprint and resources for building
elements. This supports the claim that “You’ve already solved the problem of creating software if you know

what you want” (EIBatanony & Succi, 2021, p. 34).

Social science and humanities builders should adopt the mantra “write once, run anywhere" advantage that
software allows (EIBatanony & Succi, 2021). Thus, this paper challenges scholars to imagine ways in which the

content and research materials they engage with could be codified, prepared, and reduced to forms that invite
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automation and application development aligning practices in the human and social sciences with the
technological leap forward. According to EIBatanony and Succi (2021), the cornerstone principle that future
software will rely on is the Application Programming Interface (API) which enables various pieces of software
to easily and seamlessly talk to each other. They also recommend the use of open-source software designed in
two stages. The first stage based on six core development principles namely, configuration driven development,
APIs, open-source, cross-platform, cloud computing, and design systems and the second stage, they
recommend, should involve artificial intelligence and natural language processing (ElBatanony and Succi,
2021).

Meanwhile Duca and Metzler (2019) have identified a wide variety of tools available for social and humanities
research and have catalogued and described the nature and characteristics of these tools and software packages
to help researchers navigate the landscape. They found tools for social media analysis and research, tools for
annotation, coding, and text labeling as well as tools for surveying and sourcing research participants (Duca &
Metzler, 2019). They also make the interesting and concerning remark that many of these tools are still created
and built by people outside of the social sciences either as hires or collaborators. In addition, it was not clear
from the study whether these tools were no code, or low code builds. It is thus safe to conclude, therefore that,
even though tools might be proliferating for social science and humanities research, the users of these tools are
still not the builders when it comes to social sciences and humanities work, giving even more support to the
arguments raised in this paper as to why scholars in the humanities and social sciences need to build their own

tools today and going forward.

Artificial Intelligence Supercharges Low Code No Code Tools

According to Woo (2020), “we can incorporate data driven intelligence in apps where artificial intelligence now
is able to automatically produce code, an ambition referred to as “program synthesis.” These days, computer
scientists are able to write programs that write themselves where you simply describe your desired program in
natural language and the computer generates the results” (Woo, 2020). The availability of code-free tools
powered by Artificial Intelligence provides access to software development capabilities like never before. With
algorithms and prompt engineering today, we can train Al models with specific instructions, to even further
customize results for builders and users within low code no code platforms. Platforms such as Glide
(www.glideapps.com) and Zapier (www.zapier.com) have now embedded Al capabilities into their software
platforms, further enhancing usability and ease of customization. Adding in generative Al tools today, code free
tools become even more efficient and powerful. In Figure 3 below for instance, OpenAl’s ChatGPT is prompted
to analyze and assess a news story for how well it follows journalistic canons. The left column of the figure
shows a prompt given to the Al model and it generates the analysis and assessment in the right column of the

figure, showing a score of three on five for the parameter analyzed.
Generative Al (GenAl) even enhances accessibility to code for non-coders when they need to achieve specific

functionalities within their no code low code tools. With GenAl today, a builder can call up code in most

programming languages such as HTML, YAML and XML to actualize certain functionalities with a simple
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copy-paste to enhance their builds. With GenAl today, the non-technical developer can accomplish things on the
low code no code platforms that were heretofore thought impossible as seen in Figures 1, 2 and 3 above. In
Figure 4b below, Microsoft Copilot generates the HTML code for the table in Figure 4a for the builder to copy

and paste in their build thereby making it easy for the non-technical developer to easily recreate the table.
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Figure 4b. Copilot Generates HTML Code for Table in 4a (PSU TwT 2024)

EIBatanony and Succi (2021) trace the progress in computer technologies, from punched cards to the assembly
language, to C, to JavaScript and Python, to APIs, cloud computing etc. and all of these iterations in computer
development have introduced ease of use to the point now where any person would be able to create, edit,
modify, and deploy software, with a much lower level of required knowledge. They can issue commands, add
actions, build paths of executions with various strings of code that they do not have to write or know how to
write but can easily find and use from the available resources and systems (EIBatanony & Succi (2021). Figure
5 shows The Action function in glideapps (www.glideapps.com), which enables developers to combine multiple

steps into a custom workflow which can be triggered with a single click.

Supercharge your app with Actions

Start from an existing one

Figure 5. Showing Action Capabilities in Glideapps
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No Code Tool Samples and Use Cases

Discussing particular no code tools as they exist today could be instructive to this discussion but because
technology changes at the speed of light, tools available today may not be there tomorrow or they may undergo
modifications, so this author is hesitant to recommend particular tools. However, to illustrate what this
discussion is about it is best to mention a few currently available tools. Google, Amazon, and Microsoft have a
variety of no code low code tools nowadays which support building business applications, and which run on
major platforms such as Android, iOS, Windows, Mac, and Linux (EIBatanony & Succi, 2021). AppSheet for
instance, a no code platform, was recently acquired by Google for its robustness in tackling high level enterprise
workflows and democratizing software development (Google Workspace, 2022) while tools like Zapier, another
no code platform allow for integrations from sources that accept API integrations (Figure | above). Canva has
become the go-to tool for graphic design while Microsoft Power Apps, a no code platform has been used to
replace Microsoft Visual Basics in a decision support course in a university business program with better
learning outcomes for students (Wang & Wang, 2022). In Turkey, SetXRM, a tool developed for the business
sector, proofs to yield better results faster and cheaper using low code development platforms according to

company data ( Sahinaslan et al., 2021).

Glide software application, another no code platform, has a goal of empowering a million no code citizen
software builders in the near future. Wix, Webflow and Google’s Flutter have significantly democratized the no-
code web development arena. Flutter now supports all the major platforms (EIBatanony & Succi, 2021). Also,
today, there are a slew of exciting new productivity tools with Al capabilities for a variety of workplace and
everyday solutions. Otter converts speech to text, a capability which now enables transcribing qualitative
research data such as lengthy in-depth interviews for analysis, Evernote is useful for note taking and
organization and helps in meeting summaries and highlighting action items for users, Suno helps in creating
songs, music and jingles, among several other productivity tools today. However, all these examples are either
more marketplace and business solutions-oriented than are they tools to answer specific and purely humanistic
questions. This is why the case for tools developed specifically for social sciences and the humanities
supercharged with Al technologies is still sorely lacking and needed today.

Social Science and Humanities Experts as Citizen Developers

In profiling citizen developers Binzer and Winkler (2022), characterize them as non-IT employees who have no
formal IT education, but possess great expertise. They are-tech-savvy or tech-excited and curious. They desire
change and have a natural motivation for continuous learning and upskilling (Binzer & Winkler, 2022). This
definition perfectly fits citizen developers in the social and human sciences who should be developing these
tools in their expert fields. They are experts in their particular domain, they know and can define and ideate
requirements for software in their expert domain (Rokis and Kirikova (2022) and can help proffer solutions to

humanistic problems in their areas of expertise.

Scholars must, therefore, learn needed skills in developing software to solve problems in their fields and
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not just appropriate business software to retrofit for humanities and social science research. We need
subject matter expertise, combined with the curiosity, intelligence, and innovation to produce citizen
expert developers to create the types of software here discussed. Duca and Metzler (2019), noted that these
types of developers are mostly found in universities and centers for research. They found that out of 481
tools they investigated over one hundred were developed within university research projects, by dedicated
communities, consortia, or other nonprofit organizations (Duca & Metzler, 2019). So, developers who
should be building these tools here described are mostly found in institutions of higher learning and

research.

Implications for Universities and Considerations for Policy Makers in Higher Ed

However, the attitude towards the adoption of no code low code development in the academies and
research centers has been lagging. Somehow building software is still seen in the academy as a matter
reserved just for the computer science divisions. There might have been a time when that was the case but
today with the rise of the no code low code platforms, there is a revolution in software development and
engineering that is still to be embraced in the academies (Struck, 2018). Even though in a few cases
research conferences and workshops are dedicated to low code development with developers sometimes
invited to coauthor papers about their builds (Pinho et al., 2023), research software development whether
with code or not still lacks recognition as actual and major research and academic achievement in most

universities.

College administrators, protocols and promation plans still do not reward faculty for developing skills in
software building using no code low code tools most likely because of the centuries-long tradition of
article publications and citeability as a prerequisite of recognition (Struck, 2018). These products and
artifacts are still not considered and valued for promotion and tenure. Yet these tools take time, focus,
discipline, concentration, multiple steps, and multiple iterations from ideation, through the building,
testing, redesigning, and deployment phases. Even what it takes just to garner awareness, publicity and
adoption of existing tools should be worthy of consideration. Hoogsteen and Borgman (in Duca &
Metzler, 2019) noted that whilst many commercial tools are available, the more innovative ones are
coming out of academia. Binzer and Winkler (2022) also investigated factors that determine adoption of
citizen development and found that active top management support positively affects citizen development
adoption. Academia, therefore, should embrace the already industry-led prevalent trend towards code-free
application design, development and deployment in university curricular and promotion protocols,

demystifying software development and destigmatizing code-free development.

Reality and Challenges of Tool Development: Ease not Easy

It is worthwhile to note in closing that no code low development is not a panacea (Morgan, 2018). Rokis &
Kirikova (2022) discuss limitations that low code no code developers face and should be aware of as they

develop these tools. Practitioners experience different kinds of challenges when customizing user
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interfaces, implementing logic, integrating third-party services, or solving more complex development
issues which could sometimes even require access to code. Issues with interoperability, extensibility and
scalability could be some restrictions that developers run into. They also offer suggestions of ways around
such blockades and call for platform vendors to provide elaborate documentation and learning resources,
also suggesting a recommender system that would use prior learning from previously developed
applications (Rokis & Kirikova, 2022).

Glideapps, for instance, provides a document library, a “university” and an active and helpful user
community for peer-to-peer support. They also have a robust template library to offer a soft start to
builders. Barker et al. (2022) make the case for open source in research software so practitioners can get
passed issues in working with tools already developed. Indeed, Generative Al can easily provide code and
other helpful assistance now, helping builders bypass these stumbling blocks as seen in the figures and
examples above. This is where pairing no code low code development with artificial intelligence really

makes a difference for non- technical developers.

New Thinking, Prognostics and Recommendations

What is essential is that scholars in the humanities need to be able to clearly articulate the problem they are
solving, the questions they want to answer and then examine their information sources to isolate elements
that constitute data they can prepare and reduce to codification, far more than worrying about whether they
themselves are writing the code or not (Swinhoe, 2017; Pinder, 2022). They must think from a logical
critical approach to find elements of their problem that could be enhanced with software and think of how
raw data can be conceived in ways that lend itself to the application of software (Chang, 2017; Pinder,
2022). Mimno says that “statistical models and text mining can identify broad themes and hone in on
interesting topics where detailed scholarship could be most useful” (as cited in Chang, 2017
Computational Tools). This should be the new way of thinking by humanities and social science

researchers.

With technology now leading the day, skills in software development, automation and productivity are
needed across the board. Skills in software development will become crucial in future, therefore, quick,
and agile software development skills will become even more important and valuable. Natural Language
Processing (NLP) is the way forward and with Artificial Intelligence (Al) software development is now
sufficiently democratized (ElBatanony & Succi, 2012). Code-free software enables quick and
customizable application creation, without the time-wasting and labor-intensive processes of writing code
(Woo, 2020; Waszkowki, 2019). These tools and platforms are resilient and agile. They take less time to
develop, and they deliver excellent results as illustrated by the examples and discussions above. If no code
platforms are good for Google and Microsoft, and Amazon, they certainly are good enough for researchers
in the human and social sciences. Today, if we combine core principles of software development assisted
by artificial intelligence, it will be only a matter of time for social science and humanities scholars to

become the “developer in every home” as suggested by ElBatanony & Succi (2021).
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Conclusion

Scholars in the humanities ask and answer questions about our very existence and our human nature daily
and there are scores of questions that are still unanswered as well as new questions being created today by
social media, climate change, future studies and lots of other areas that need exploration. The ability these
days to research from a distance, uncover new archeological sites, recast old questions in new ways makes
work in the human and social sciences to be more alive today than ever. With technology now leading the
day, skills in software development will be needed across the board without exception, including in

humanities and social science research.

Empowered by the intuitive, flexible, and increasingly powerful features of no code low code development
tools, software products and technologies supercharged with Artificial Intelligence capabilities enable citizen
technologists to develop lightweight solutions to meet business unique needs for enhanced productivity,
efficiency, and agility. Today, no code, low code development has democratized software development,
encouraging a legion of expert citizen developers and scholars in the Humanities and social sciences who can
now tap into these platforms to develop their own tools for their own very questions. It is, thus, possible, and
imperative that scholars develop these skills needed in writing software in the human and social sciences. They

should go for it without further hesitation.

Notes

This article is one of three in this series on no code low code builds supercharged with Artificial Intelligence.
Forthcoming are two other articles. The second article will discuss a blueprint for building no code low code
tools incorporating Al and the final article will discuss a sample build called them mEditor, a platform for
analyzing and labeling news stories. A website and app address to access The mEditor will also be provided

then. Lookout for the next two forthcoming articles for a comprehensive look at the topic.
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