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HCI researchers are increasingly interested in the evaluation of educational technologies in context, yet ac-
knowledge that challenges remain regarding the logistical, material and methodological constraints of this
approach to research [18, 53].

Through the analysis of the authors’ contributed thematic research vignettes, the following article exposes
the practical realities of evaluating educational technologies in school settings. This includes insights into the
planning stages of evaluation, the relationship between the researcher and the school environment, and the
impact of the school context on the data collection process.

We conclude by providing an orientation for the design of HCI educational technology research undertaken
in school contexts, providing guidance such as considering the role of modular research design, clarifying
goals and expectations with school partners, and reporting researcher positionality.
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1 INTRODUCTION

Over the past decade, interest in educational technology that supports the creation, use, and
management of appropriate technological processes and resources to facilitate learning and
improve performance [50] has grown exponentially [49, 71, 80]. As a result, this has revolu-
tionised traditional approaches to learning and improved access and support for diverse learners
[18]. Overall, the growth of the educational technology sector has seen a marked focus on
the importance of high-quality educational technology research, including the need to balance
internal rigour and external relevance through research design [71, 80].

Despite the continued research highlighting its potential benefits, the continued use and re-
tention of educational technology in practice has not kept pace [39]. Where HCI and educational
technology are concerned, there has been a history of calls for more evaluative research to be
undertaken to address this disconnect.
Attempting to define evaluation is complex and is highly dependent on the perspectives of

those involved [45]. In educational technology, evaluation can focus on the impact of technology
on determining educational effects such as learning outcomes, or user satisfaction, motivation,
experience, and usability [57].
Approaches to the evaluation of novel educational technologies have ranged from randomised

controlled trials (RCTs) to quasi-experimental, to mixed methods studies [57], with many pop-
ular methods seeking to isolate the benefits of learning when using educational technologies, and
as such often aim at isolating the causal factors that impact upon learning outcomes [57]. When
conducted in a classroom context this presents an extra layer of methodological and logistical con-
straints [18, 53, 93]. The research in-the-wild paradigm has gained prominence [78], providing
researchers with the tools and guidance to undertake evaluative studies in situ to understand how
users adapt and appropriate technologies in context.
However, data gathered in situ are often not conducive to “clean” pre-post tests when compared

to lab-based study contexts [29, 53], generating “messy” data outside the scope of typical research
models that are often considered inappropriate for reporting and reflection despite their ability
to encourage rich, new understandings in response to a situated challenge [24]. While there
are benefits to collecting this rich data, it can present challenges for evaluating the impact of
the technology intervention in a field that often values experimental studies for clean data,
rigorousness, and generalisability [89]. The focus on evaluation in context has been seen as a
particular priority for HCI researchers working at the intersection of learning and education,
given their desire to understand the interactions between humans and educational technology
[49]. This can be partly attributed to the fact that the practicalities of school logistics can often
remain unconsidered when designing evaluations of educational technologies in context [65, 71],
despite the fact that these constraints often influence the perceptions of teacher confidence,
adoption, and utility of the proposed technology. These considerations might include aspects
of physical space in the classroom, the relevance of the school curriculum, availability of time,
teachers’ energy to support engagements, and cultural constraints of the school [20, 33, 67].
The reality is that these classroom-based evaluations of educational technology cannot always
practically, or even ethically, be perfectly controlled experiments.
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Furthermore, until recently it was considered taboo to share negative results, positioning such
research as unpublishable [24, 28]. Although we have seen a shift towards classroom-based evalu-
ation methodologies [19, 76], choosing methods, refining study designs, and finally reporting on
these evaluations is complex. As such, data from classroom studies is often not reported, or can be
seen as less rigorous despite their ability to provide a myriad of data that can inform wider design
considerations, including the potential to better understand the lack of integration in the class-
room. The reporting of research with unexpected or messy outcomes merits attention, enabling
future researchers to avoid common pitfalls and challenges by encouraging new study designs and
perspectives.
Recognition of the complex constraints of the classroom context has become more evident in

the reflective practice of both researchers and practitioners, as a way of sharing their experiences
to further advance the field [14]. This is reflected in HCI more generally, as reflexive methods have
been used more frequently by researchers in recent years to open conversations regarding the
implications of HCI at the intersection of multiple disciplines [7, 58], the development of methods
[60] and the development of researcher practice [2]. However, when examining reflexivity in
educational technology research, these often take place in Higher Education settings [88], outside
of a formal classroom environment [90] or is seen as a skill to be supported by the technology
[52]. Therefore, there is value in exploring the learning of the educational technology community
from an HCI perspective, considering how we synthesise knowledge from education, educational
technology and school-based research to outline guidance on evaluating educational technologies
in school settings within an HCI framing.
HCI, although a multidisciplinary field, has always ultimately concerned itself with interactions

and intersections [43, 77]. Where HCI intersects with Educational Technology, it concerns itself
with the design and development of interactive technologies that support the pursuit of learning
goals [68]. This focus is reflected in the recent relational turn in the wider HCI field [23], one
which is concerned with exploring phenomenologically situated ways of understanding the ‘rich,
complex, and messy situations at hand around them’ [43]. In doing so, understanding the realities
of educational technology use in the classroom becomes a central concern for HCI researchers,
one which requires us to revel in the messy realities of classroom life.
In the following article, we adopt reflexivity as an angle to explore the complexities of con-

ducting educational technology research in school settings. Through reflecting on our own work
including the commonly experienced pitfalls and the complexities we seek to surface the practical
realities of evaluating novel educational technologies in the school environment. In doing so, we
look to encourage other HCI educational technology researchers to reflect on the messiness of con-
ducting research in the classroom and provide points of reflection and practical recommendations
for those looking to conduct educational technology research within the field of HCI.
To arrive at these recommendations, the authors of this article each contribute a range of

vignettes and reflections on our research carried out in schools, across a variety of age ranges
and countries, and with a range of methodologies for classroom-based evaluations of educational
technologies. Reflecting upon these experiences and drawing upon practices from the fields of
educational technology, education and HCI research, we provide interdisciplinary guidance for
HCI researchers to support the methodological design of their research whilst recognising the
realities and challenges of school-based evaluations of educational technologies, towards the
betterment of the evaluation and adoption of educational technologies in school settings.
Therefore, our aims and contributions are threefold: (i) we discuss in detail the challenges of

conducting classroom-based evaluations of novel educational technologies, offering insights into
the day-to-day logistical challenges that can arise during HCI-based research studies of educa-
tional technologies in the classroom, (ii) we present detailed reflections on the practical realities of
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designing and conducting classroom-based evaluations from the perspective of HCI researchers,
and finally (iii) we offer a set of recommendations based on these reflections, aiming at serving
as a practical guide for the HCI research communities initiating classroom-based evaluations of
educational technologies.

2 BACKGROUND

There is a long history of educational technology implementation in the classroom, aiming at pro-
viding their audience with improved opportunities to learn and develop [41]. Methodologies for
their design, development and evaluation have historically drawn from the pool of educational re-
search, and more recently from Human-Computer Interaction and Learning Sciences. Throughout
these fields of research, “evaluation in context” has grown in popularity, situated as a method to
help resolve the uncertainties of new educational technologies or technology-based pedagogies
[31] by examining them in their intended learning environment.
In HCI, there is an increasing interest in understanding what it means to work within these

real learning environments and share findings that can support their adoption, sustainability, and
scalability in situ. This is evidenced by the recent increase in dedicated special interest groups
[68, 93], workshops [18, 53] and systematic reviews [14, 57].

In the following article, we aim at motivating a reorientation of HCI researchers engagement
in the evaluation of educational technologies, reflecting upon some of the common challenges
inherent to the reality of classroom-based evaluations of technologies. To frame this research, we
first consider current approaches to the design of educational technology research, including its
strengths, limitations, and developments. We then discuss the impact of the research approach on
the related to conducting classroom-based evaluations of educational technologies.

2.1 Methodologies for Educational Technology Research

In this section, we explore the strengths and limitations of educational technology research design,
as well as the latest developments in this field. By examining the design of educational technology
research, we provide an understanding of the current state of the field and the opportunities and
challenges that lie ahead.
Strategies for evaluation are often based on assumptions that fail to identify the true impact

of an educational technology on learners beyond measuring learning outcomes [14, 57]. This is
despite the fact there is growing interest in measuring 21st-century skills [29] that are difficult to
quantify in traditional empirical research [53]. Diversifying our approach to the innovation and
evaluation of educational technologies will be vital in promoting long-term learning in areas such
as collaboration, critical and reflective thinking, creativity, and media literacy [53, 54].

A central tool in educational technology research is the RCT. RCTs are often described as
the gold standard for evaluating impact [42], using randomisation to balance groups and allow
attribution of any differences in outcome to the study intervention. Proponents of randomised
experiments in educational research may maintain that no other type of study design can tell us
what would have been the outcomes for a group of learners had they not received the particular
intervention [89]. However, critics note that the outcomes of RCTs can become more ambiguous
depending on the characteristics of a school, such as access to materials, teacher engagement,
or school culture [14, 41]. Furthermore, there are concerns about the ethical use of RCTs as a
research methodology, in which only certain groups are provided with access to the intervention
to provide comparisons [62]. Contemporary research demonstrates how RCTs are increasingly
used alongside qualitative and quantitative data from “implementation and process evaluations” to
better demonstrate the relationship between the intervention and the processes and mechanisms
underpinning demonstrable impact [48].
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This call for complementing quantitative experimental data about nationwide interventions
with qualitative data is echoed by Lowther et al. [61], who report on the use of a mixed-methods
study to examine the impact of a statewide technology coaching program for teachers where the
quasi-experimental method was implemented. It was found that while student assessment and
achievement data showed mixed gains in high-stake testing, the classroom observations helped
reveal changes in students’ behaviour that explained the quantitative data, such as more frequent
engagement in research, project-based learning, and use of technology.
Qualitative approaches to the evaluation of educational technology seek to explore the

relationships between participant attitudes, experiences, and perceptions in relation to their use
of technology for teaching and learning [90]. However, qualitative approaches to educational
evaluation are sometimes not as widely used due to a perceived lack of “scientific rigour”
regarding the subjective nature of interpretation of data, along with concerns about researcher
bias and a lack of generalisability to the broader context [3, 32, 70, 86].

Through the development of a wider HCI methodology, focusing on lived experience, contex-
tual inquiries and pragmatic cultural-historical roots [12], so too has the toolkit of educational
technology evaluation undergone a change. The popularity of the “in-the-wild” paradigm has
grown rapidly, acknowledging the range of interdependent factors at play when engaging with
technology for teaching and learning purposes, shifting the research away from isolating specific
effects and toward providing a more situated and holistic understanding of a given technology’s
effect on interaction in a particular context [76]. The case study approach can offer researchers
the opportunity to explore the implementation of educational technology in a particular setting,
providing the opportunity for nuanced insight into the processes, practices, and challenges
associated with implementing new technology in schools [38, 86].

While each of these methodologies has begun to offer unique, contextually-driven insights
into the interplay of user and technology in education settings, they are not without critique.
Qualitative studies in context are acknowledged to be difficult to control, meaning that it can be
challenging to isolate specific effects of the technology [13, 38]. These paradigms can also render
participants vulnerable to misinterpretation and representation by the researcher [90].
Therefore, while the evaluation of educational technologies in context can begin to help resolve

the uncertainties around the introduction of new technologies or associated pedagogies [31],
further work is needed to prepare educational technology researchers in the planning of research
in context, supporting their reflection on power and positionality when conducting and reporting
upon their research [41], how the daily reality of the school environment will influence the
outcome of research and begin to understand what this means for the transferability of findings
across educational contexts and progression of educational technology research [38].

2.2 Challenges Facing Evaluation of Educational Technologies

Public trust in educational innovation is low, due to perceptions regarding its applicability in real
classroom settings, and this is no different for educational technology innovation [14, 38].

Evaluation can be defined as the process by which people assign value and worth, and in
educational technology can be used to understand the application of educational technologies
to understand their role in supporting learners [66]. The introduction of educational technolo-
gies in school settings can often begin with great promise but are later rejected due to their
incompatibility with the reality of their context (e.g., [27]). Evaluation in context is seen as a
method to address the negative perception of the research and provide systems and resources
that were created with consideration of users, their needs, and the environment of deployment.
Calls for educational technology evaluation in context have been seen across many subfields
such as Computer Supported Collaborative Learning [51], Learning Analytics [74, 84] and HCI
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[55, 64], but many do not explore or refer to the challenges that arise in day-to-day classroom
environments [92] and instead focus on measurements of learning [46].

Within the realm of the evaluation of educational technology, we are well underway in the
shift to conducting research in context to engender the compatibility of educational technologies
in their context of use. Increasingly, this means that researchers are leaving controlled lab
environments to conduct research in the natural and messy context of delivery [14, 19, 57, 76],
working alongside people to understand the realities of experience and values in day-to-day
classroom environments. An implication of such an approach is the complexities of designing and
conducting research in situ is the ability for research to support, change or disrupt existing prac-
tices with consideration of the material and social circumstances of the research [76, 87]. However,
there are methodological concerns regarding researcher power, reflexivity and the physical and
socio-cultural constraints imposed created by the school environment [38, 41, 63, 88, 90].

To gain an understanding of how these challenges influence research, we turn to Lai and
Bower’s [57] literature review regarding the evaluation of educational technology research. Of the
365 articles reviewed, the majority of the articles focused on evaluating learning, perceptions, and
behaviours. Only 11.8% focused on perceptions of the technology, such as perceived usefulness,
ease of use and adoption, while 11% examined the pedagogical practices and strategies to support
the use of the educational technology. Up to 1.4% explored institutional capacity, policy and
support to credibly integrate the evaluated technologies. These figures can give us a critical
insight into the role that the challenges of evaluating educational technology present, and how
the multifaceted and complex context of evaluation can shape the role of research produced.
Further challenges facing educational technology evaluation include the dichotomy of

methodological approach, exacerbated by the challenging nature of the school environment,
technological development, and researcher positionality. Some researchers believe that “quick
and dirty” evaluations are better placed to respond to the rapid development of educational
technology, providing quicker insights in line with a field undergoing rapid development [41].
Others believe that studying educational technology in context can be done using long-term
case studies that examine an entire programme, addressing the potential for novelty effects
and ensuring that observable phenomena are stable, replicable, and observable [38, 55]. While
long-term studies can be better situated to expose the complexities of an educational environment
and lead to outcomes that may better support the long-term use of educational technologies and
meet the needs of stakeholders in school settings, these benefits must be balanced alongside the
realities of researcher availability and the culture of academic research engagements.
Furthermore, methodological designs must consider the position and positionality of re-

searchers. Researchers must take into account the experience of teachers and students on the
design of educational technology evaluations, including understanding how technology impacts
the teaching and learning process [21, 47], the impact that being evaluated can have on attitudes
and perceptions in context, and what this means for the representation of these findings through
publication [90]. An improved researcher focus on the practical realities of educational delivery,
such as an understanding of educational policies and pedagogical strategies can provide a basis
for stakeholder integration in a project, addressing the limited focus on perceptions regarding the
adoptability of educational technology research [14]. For example, in Bond et al’s review of five
decades of educational technology research, they note that current limitations of approaches to ed-
ucational technology research that do not consider the relevance of relationships, experience and
institutional context in the research process [14, 57]. In response, researchers are recommended
to explore the development of reflective, mutually beneficial relationships with school-based
beneficiaries to provide insight into the influence of relationships, experience and institutional
context on the process of developing educational technologies. Current work encourages inviting
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practitioners into the process of evaluation to address the relevance of the research to the
environment, encouraging effective adoption and application [41]. However, this approach can
introduce further challenges in balancing the needs of multiple stakeholders (whether researchers,
developers, teachers, managers, or policymakers) who all may want to identify and measure the
educational potential of such technologies and gauge their degree of success or failure [54]. In
this article, we look to expand upon these concepts in relation to the evaluation of educational
technologies from the perspective of HCI research and contribute insights into the logistical chal-
lenges and practical realities of designing and conducting school-based evaluations of educational
technologies.
Further challenges are introduced when looking purely at the evaluation stage in the lifecycle of

educational technology development research. Changes in educational policy and availability of
innovative technologies have meant that the challenges surrounding the evaluation of educational
technologies are constantly evolving [29, 57, 68]. Additionally, the interdisciplinarity between HCI,
educational technologies and education presents particular challenges for the methodological ap-
proaches to the evaluation of educational technologies, making evaluation particularly challenging
for researchers, and integration particularly challenging for educators and learners [53].

Methodological decisions behind the evaluation of educational technologies in the classroom
setting is a complex and multifaceted task, requiring careful consideration of the technology, the
experiences of stakeholders, the role of researchers, and the culture and values inherent to school
settings. A lack of consideration for these contextual social and cultural factorsmust be paid during
themethodological design to promote sustainability and scalability [14, 38, 41], or result in a failure
to reproduce results beyond the lab or limited school environment.
The pragmatic and practical considerations of conducting educational technology evaluation in

the classroom environment, regardless of the instruments used, are less reported in the available
literature. Therefore, this article provides an overview of HCI researchers’ experience with evaluat-
ing educational technologies in a classroom environment, highlighted through a series of focused
vignettes. After surfacing challenges, we then explore potential strategies for future educational
technology research, synthesising guidance for future educational technology research regarding
the design of classroom-based educational technology evaluations.

3 METHOD

The following section outlines the methodological approach for this article, including the roots
of its conception, approach to data collection and analysis, and overview of the limitation of the
reflexive approach adopted.

3.1 Research Approach

This article takes a reflexive approach to the consideration of educational technology design and
evaluation within classroom settings, an approach that has gained popularity within HCI and ed-
ucational technology research for its focus on continuous exploration of how we, as researchers,
design and implement research while remaining cognisant of our own motivations and biases. e.g.,
[7, 58, 88, 90]. Stemming from qualitative research approaches, reflexivity can be considered a con-
fessional account ofmethodology inwhich the relationship between researcher, the researched and
the socio-cultural makeup of the research space is co-constituted [36]. It is well placed to support
the exploration of position, perspective and presence of the researcher when engaged in situated
research, and engages in the evaluation of the research process, methods and outcomes [37].

While there must be care taken to adopt rigorous methods for the evaluation of educational
technologies in situ, researchers are also integral to this research environment. Reflexivity, as a
developmental approach to researchmethodology, can provide the tools for researchers to adapt to
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the environments in which they operate [6, 36]. In HCI, there is growing traction for reflexivity as
a method for design that is cognisant of ethical harms [40] and engaging in participatory plurality
for design [72]. In education and educational technology circles, reflexivity is increasingly evident
in its role in the evaluation process [5, 88]. By reflecting upon the relationship between researcher
and research, drawing upon the bodies of knowledge across HCI, Educational Technology
and educational research, and sharing these experiences, we can begin to expand our under-
standing of educational technology evaluation in its environment from the perspective of HCI
researchers.

3.2 Research Design

This article began following a workshop at Interaction Design and Children in 2020, focusing
on the evaluation of emerging technologies in the classroom [53]. Through structured discussions,
the authors shared challenges they had faced when evaluating technologies in school settings, and
began to realise that therewere common themes of logistical, material, ethical and social challenges
that we had encountered in our work. While there was extensive literature on the evaluation of
educational technologies, these were largely focused on the Higher Education context, did not
explore the experiences of the evaluation stage of the research process, or did not consider HCI
methodologies and approaches.
Following this workshop, the authors—all HCI-based researchers involved in the design of ed-

ucational technology and its evaluation—met to discuss the methodological, epistemological, and
practical challenges of design and evaluation in classroom settings. The meetings were a space to
discuss and reflect upon our individual and collective experiences when involved in the evaluation
of educational technologies, particularly focusing on challenging experiences that had occurred
during the research process and whether there were unreported findings that we had deemed to
be too “messy” or beyond the scope of our research projects, to be shared in academic research
with the HCI community.

Following a number of these meetings, authors all individually reflected on their own ex-
periences in relation to the challenges inherent in the design and evaluation of educational
technologies “in the wild”. Each author was then asked to write vignettes that highlighted the
biggest challenges that they had faced while conducting their own research. In a qualitative
paradigm, vignettes can allow authors to define a situation encountered and provide the space for
the interpretation and exploration of actions in context. Within our research, these brief reflexive
narratives could reflect our internal dialogue, and surface themes and points of discussion, illu-
minating the diverse, disparate and connected challenges of evaluating educational technologies
in context.
On returning to the meeting with these vignettes, authors shared them and spent time

exploring the stories and research behind the “problems”. This prompted several authors to write
new vignettes or to revisit theirs to ensure that their vignettes reflected the true “messiness”
of conducting research in a classroom setting. For this reason, we chose not to include further
vignettes from external research in our analysis, as we could not adequately engage in the
reflective reshaping process with their authors.

3.3 Data Analysis

Once we had a series of vignettes from each author, between meetings we read each other’s
vignettes and began a process of reflexive thematic analysis [16]. Within thematic analysis, an
inductive approach allows for the generation of identified thematic areas without attempting to
fit them into an existing framework [15], where no previous frameworks need to be identified
for analysis, and ideas can be generated freely before being refined. This approach was chosen
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as we sought to understand the potential patterns that were beginning to be visible between
our shared experiences. Despite research that spanned a wide range of cities, educational
stages, and methods it was clear that there were shared challenges that we had all experienced.
Reflexive thematic analysis allowed us to examine these patterns across a range of data including
experiences, practices, perceptions, concepts and social processes [16, 56]. Using the collaborative
whiteboard software Miro, we recorded our individual vignettes on challenges ranging from
logistical issues such as planning studies around school timetables, to distractions that impacted
students’ attention during our studies.
The final stage was a process of data immersion, reading, reflecting, and discussing our expe-

riences to prompt joint development of thematic areas for further discussion [16]. Through joint
discussions of our experiences, vignettes, and positionality, we began to develop core themes that
encapsulated our commonly experienced challenges when conducting evaluations in classroom
settings. These form the data for the article, together with further reflection on the possible oppor-
tunities and challenges of carrying out educational technology research in the classroom context.
In the sections that follow, we first present our vignettes grouped into themes in the findings de-
tailing the challenges we faced while conducting research in classroom contexts. We then go on
in the discussion to present further detail from our reflections explored during the meetings and,
drawing upon our collective insights, offer an orientation for researchers who wish to undertake
similar research.

3.4 Limitations

Following the guidance of a reflexive methodology, we would be remiss to not discuss the method-
ological limitations of this article and its impact on the findings contained within.
Firstly, the adoption of a reflexive approach introduces inherent limitations. One prevailing

criticism of reflexivity pertains to the inherent subjectivity of this method, which can result
in “muddy” and ambiguous reporting [36, 75]. Furthermore, detractors argue that the focus
of research becomes centered on the researcher and their internal cognitive processes rather
than the subject under investigation [73]. However, Probst notes that reflexivity can benefit the
epistemological rigour of research by ensuring positionality, subjectivity and reactivity become
more apparent [75]. In light of this, we have incorporated individual statements of position-
ality from all contributing authors, allowing readers to engage not only with our collective
perspectives and conceptualisations of challenges but also with the presented findings and
recommendations.
Another notable limitation of this study is rooted in our deliberate decision to confine the vi-

gnettes exclusively to our personal experiences. While this helps us to interrogate and explore
these occurrences in greater depth, this choice unavoidably excludes the analysis of niche experi-
ences, distinct challenges, and corresponding recommendations that may exist beyond the scope
of this article.
Further to this point, we cannot claim to be a representative sample of the HCI and Educational

Technology communities, nor would this be a feasible single paper to the author. Nonetheless,
we firmly believe that this paper possesses the potential to invigorate the community to reflect
on their “messy” research experiences and document these reflections, contributing to the body
of knowledge regarding the evaluation of educational technologies in school settings from the
perspective of HCI.
In conclusion, while the reflexive methodology employed in this study offers valuable insights,

it is essential to acknowledge its limitations in terms of subjectivity, scope, and representation.
These limitations shape our findings and underscore a deeper need for continued reflexivity and
exploration within the domain of embedded, Educational Technology research in HCI.
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4 ACKNOWLEDGEMENT OF POSITIONALITY

The following section acknowledges the positionality for each contributing author, including
an overview of our areas of research, approach to research and location. All but one author
(AA - Saudi Arabia) are based in the UK, and thus our collective experiences are predominantly
rooted in the UK educational context.
MVW: MVW works in action research, typically embedding herself within educational com-

munities to co-develop computing curricula in the UK. Focusing on long-term engagements, she
employs a range of qualitative data collection and analysis methods to understand technology use
to support curricular development in teaching and learning environments.
AK: AK has carried out research around the development, deployment and evaluation of novel

educational technologies in the classroom context exploring the development of unquantifiable
aspects such as higher-level thinking and collaboration skills. As such, hemainly adopts qualitative
or mixed research methods with longitudinal studies carried out in close collaboration with the
educators.
SL: SL has expertise in exploratory design research and research through design. Her work

involves designing tangible interfaces to support collaborative and embodied learning. She
typically utilizes observation techniques and video analysis to provide descriptive accounts of
how new technologies in classrooms contribute to how children interact with learning content
and with each other.
RN: RN carries out work exploring the use of digital technologies in performing arts classrooms.

She takes a critical realist approach in order to understand the underlying causes that affect teach-
ers’ experiences of using technology in the classroom. This research typically draws on participa-
tory action researchmethods which are used in embedded longitudinal projects that seek to design
and evaluate technology “in the wild”.
KH: KH carries out design-based research on novel technologies for learning, including mixed-

methods evaluations in the classroom that investigate the impact on learning, motivation and
attitude. She has expertise in computing education and has also designed and evaluated systems
for creative writing, reading and language acquisition.
AA: AA carries out computing education research, including mixed-methods evaluations in

schools that investigate the impact on learning, attitude, and enjoyment. Her work focuses on ex-
ploring the use of embodied approaches such as tangible manipulation and gestures in supporting
children’s learning. She is based in Saudi Arabia.
AT: AT conducts research on the effects of conceptual representation and embodiment within

learning technologies. He has applied mixed methods through design-based research processes
that culminate in quantitative evaluations within school settings.
VS: VS is an interdisciplinary researcher working at the intersection of human-computer

interaction and educational technologies. Her work is inspired by participatory action research
methods, cross-cultural interactions and inclusive digital applications. Her work seeks to estab-
lish the notion of educational brokerage through collaborations with diverse stakeholders by
creatively integrating digital technologies to impact service delivery mechanisms in schools.

5 FINDINGS

The following section outlines some of the common pitfalls experienced by the authors across
their research experiences, identifying some of the previously undiscussed elements of published
or “unpublishable” research.We begin with Table 1 summarising the study context, including pupil
age, country the study took place in and the authors involved. We also include an overview of our
methodological choices and the purpose of the research. We then present the themes developed
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through our analysis, with each theme supported by vignettes arising from the presented study
contexts.

Context Pupil age Country Authors Involved

A: Interactive tabletops in the classroom 12-13 UK AK

This was a 6-week study with two mixed-ability Year 8 classes (aged 12-13 years) with an average of 24
students in each session in a local high school. The aim was to explore design implications, potential
and challenges of deploying multiple tabletops (7 in this study) in a realistic setting (i.e., in school with
sessions carried out by teachers using teacher-prepared, curriculum-based tasks). The researchers worked
with 5 teachers in the subjects of History, Geography, and English over eleven 60-minute sessions in total.
Data was collected through in-class observations, analysis of recordings from three camera angles, semi-
structured interviews and unstructured discussions with the teachers and groups of students at the end
of the study. The strategic aims of the study from the school’s perspective (developing students’ higher-
level thinking skills such as reflection and metacognition, collaboration skill, and collaborative writing
skills) were set out in discussions with the school’s headteacher rather than the teachers themselves.

B: TUIs and GUIs for primary programming 6-7 Saudi Arabia AA, KH

This study compared the use of a tangible user interface (TUI) and a graphical user interface (GUI) for
learning to code with primary school pupils. 42 children aged 6-7 took part in the study, which was
conducted at a primary school in Saudi Arabia. The study examined how interface type (TUI or GUI)
affected children’s learning outcomes, attitudes towards computing, enjoyment, and spontaneous use
of gesture. Learning sessions were video recorded and videos subsequently coded for participant and
researcher gestures. Pupils completed a pre-test and attitudinal survey; a learning session involving pairs
of children programming a physical robot; a post-test and attitudinal survey, and an enjoyment survey.

C: Classroom Orchestration in the Performing
arts

14-15 UK RN

This study explored teachers’ experiences using digital technology in a secondary performing arts class-
room. It was an embedded, longitudinal research project which ran over eighteen months and used co-
teaching as a method of participatory action research. Field notes were kept by the researcher throughout
the process and were analysed alongside interviews with the teacher to understand their experiences of
and practices with digital technology. The researcher and the teacher involved in the study co-taught
lessons three times a week which in practice meant planning and delivering lessons and assessing stu-
dent progress together. The primary focus of the project was the teacher, although student progress was
also measured throughout.

D: Physical Computing in the Classroom 12-13 UK MVW

A secondary school in the North East of England contacted the university about an opportunity to collab-
orate on the development of a Key Stage 3 computing curriculum for Year 8 pupils (12-13 years old). They
highlighted challenges with pupil engagement and the transition from block to text-based programming
and wanted to introduce physical computing devices known as the BBC micro:bit. The project lasted a
full academic year and the researcher was present for each timetabled computing class per week.

E: Concreteness Fading for Computing Concepts 9-10 UK AT, KH

This study evaluated four variations of a low-fidelity prototype learning environment that aims at teach-
ing primary school pupils about internet routing using a concreteness fading approach. 59 children aged
9-10 took part in the study, which was conducted at a primary school in England. Four groups were com-
pared: abstract, concrete, concreteness fading, and concreteness introduction, with each differing only
in the conceptual representation used in the prototype with which they interacted. All participants pro-
gressed through three learning stages using the prototypes. Pupils completed pre- and post-tests and pre-
and post- attitudinal surveys.

F: Teaching Critical Thinking About Sensors
and Sensing

9-11 UK SL

The study involved one-off sessions in a number of schools in England, with children 9-11 years of age, to
understand whether a tangible interface together with a set of designed learning activities would support
the schoolchildren in engaging with critical thinking about technologies. The session was planned to be
three hours long and to be replicated in all six of the schools.
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G: Content Creation Tools and Cross-Cultural
Learning

11-13 UK and India VS

This project involved a research activity with 2 schools in England and one school in India. The vignette
discussed in this article specifically relates to research activity conducted with the school in India. This
was a private school and the study was carried out with 30 Year 8 students (ages 11-13) for a period
of 5 weeks. The research was carried out by a UK-based PhD student who is originally from India. In
the planning phase, the researcher coordinated with the headteacher and the class teacher to identify a
suitable topic for the study (which focused on aspects of content-creation, cross-cultural learning, critical-
peer feedback and deep learning) and other logistics required to conduct the research activity. Students
were given the topic ‘Culture of England’ and had to use Project Based Learning approaches to develop a
project and generate a physical artefact. Simultaneously students also had to use a content-creation tool,
to develop a digital artefact to externalise their learning. The researcher was present in the classroom
through the length of the activity and worked with students through all sessions.

H: Analysing Indicators of Collaboration with a
Physical Computing Toolkit

9-11 UK SL

A series of studies were run in 5 primary school classrooms in England with children 9-11 years of age. In
all of the sessions, the students were asked to use computers to write code for a bespoke microcontroller
device with sensors and actuators, and the aim of these studies was to evaluate whether and how the
device would support collaborative learning. The interface was designed to encourage collaborative work
amongst children and students. The research focused both on observing physical/gestural interactions
between children, as well as analysing their dialogue with their peers/others. The studies took place in
each school’s computer rooms, which had a variety of configurations. For example, in some, desktop
computers were arranged by the wall, with all the children facing the wall; in others, desktop computers
were arranged in rows, with the children facing the teacher but sitting next to each other. In another
classroom still, the children used laptops and sat at tables of four, facing each other.

Next, we summarise our thematic groupings of commonly experienced pitfalls in classroom-
based evaluations of educational technologies in HCI research. We present a core vignette under
each sub-theme, together with the study context, with a goal to sensitise other researchers to
the challenges that often occur when working in school settings and what implications they may
have on classroom-based evaluations. We then return to these challenges and their impact on the
evaluation of educational technology in the classroom in our discussion.

5.1 Planning for Classroom Research

A key challenge experienced by all of the authors has been working to ensure that expectations for
research studies are aligned between schools and researchers, particularly in the planning process.
While not a novel suggestion, the novelty is presented in the examination of these experiences and
acts as a springboard for practical methods and design choices future researchers can adapt into
their own work [41] In our experiences, challenges with aligning expectations can be subdivided
into three sub-themes: (1) understanding school and teacher values, (2) understanding timetable
pressures and implications on study outcomes and (3) anticipating student selection.

5.1.1 Understanding School and Teacher Values.

Study Context A: Interactive tabletops in the classroom. During a 6-week study with
mixed-ability Year 8 classes and multiple tabletops in a school setting, carried out by AK and
colleagues, it became obvious that the research team, teachers and school management had their
own goals for participating in the research. Where researchers were focused on technology eval-
uation goals, the school’s strategic goals centred upon developing students’ higher-level thinking,
collaboration and collaborative writing skills. However, these goals were set by the headteacher
rather than the teachers themselves. During the study and the post-study interviews with the five
teachers who took part, it was clear that encouraging reflective and metacognitive thinking and
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collaborative work, while being the reasons the headteacher wanted the school to take part in the
study, were not part of the school culture. Most teachers had little expectation of the students,
focused mainly on teacher-led information delivery and considered this to be how things are and
should be at that school. This significantly affected the teachers’ engagement with the study. The
study was conducted with two-mixed ability classes and an observation reported in the published
work states that “many students lacked the motivation to learn or to engage with the tasks at the
tabletops. A number of students did not listen to the teachers and showed behaviour issues.”

The teachers’ low expectations of the students may have also contributed negatively. In our
interviews with the teachers, T1 and T2 commented on the lack of resilience and perseverance
among the students. T1 also commented that their students are “not used to properly thinking for
themselves” and that they were not used to “proper collaborative work”. The lesson to here is to
ensure that the teachers and the management both have the same goals and have a disposition to
teaching and learning that aligns with those of the researchers. A follow-up study using the same
setup and software but with a different school that considered developing higher-level thinking
skills a priority, resulted in significantly better engagement from both the teacher (one teacher
was involved in this case) and the students.

5.1.2 Understanding Timetable Pressures and Implications on Study Outcomes.

Study Context B: TUIs and GUIs for primary programming. Following a successful study
investigating the use of a tangible programming environment with pairs of children at a school
in Saudi Arabia, AA, with support from KH and her other PhD advisor, discussed returning for a
second study to evaluate the impact of the physicality of the robot being programmed. However,
the school was concerned about pressures on their timetable. Another school was happy to host
the study, but to better fit with their school day, it was necessary to reduce the session times with
each pair of children. The researchers decided to cut out two of the learning activities that were
included in the previous study to reduce the session length. Unfortunately, after the study was
completed the results showed that one of these was seemingly the most crucial activity in terms of
learning outcomes and in prompting spontaneous use of gestures, an aspect the researchers were
particularly interested in studying. Although this made it hard to answer the original research
questions, it opened up the opportunity for an interesting comparison with the first study and
encouraged us to investigate whether spontaneous gestures are more likely to occur alongside
more in-depth and complex learning activities.

5.1.3 Anticipating Student Selection.

Study Context D: Physical Computing in the Classroom. During a full-year study on in-
troducing problem-based learning with a physical computing toolkit to the classroom, MVW first
had to negotiate timetabling of the study with the school. On article, the two classes were chosen
due to timetabling decisions made by the school. However, in early conversations with members
of staff, it emerged that student ability had played a part in the decision, and that there was a
perception that the higher-ability students would be “easier” to work with due to good behaviour
and engagement with their learning. Ensuring that research was carried out with well-behaved
pupils was perceived by the teachers and the school to provide a better experience in the process
of research, and therefore a better image in the eyes of the researcher, without the challenge of
disruptive classroom behaviour and lack of engagement perceived by lower ability classes. How-
ever, MVW was concerned that in developing a curriculum based on high ability pupils that the
potential attainment gap between ability-setted pupils could increase.

5.1.4 Reflection. Working to align expectations from the outset, and understanding the impact
of changes in study design is key to successful deployment and evaluations of educational
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technologies in school settings. Reflecting upon the complexities presented in the vignettes above,
and aligning ourselves with existing bodies of research [38, 41] we suggest that researchers seek
to understand the realities of school schedules and the competing demands on students and
teachers at the outset of any research project. We suggest a series of practical implementations to
align expectations in the design of evaluation research.
Firstly, from our collective experience, UK schools may be more flexible in the later summer

term. While this may mean competing with other informal school activities such as sports day or
school trips, as well as other external agencies who may be working with students in the school,
this can avoid core examinations that may prevent teachers from engaging in “risky” innovations
[54] Typically, there is more pressure on timetables in years where standardised testing takes place,
and teachers will often encourage evaluation with other year groups for whom this may not be a
constraint.
Beyond the practicalities of understanding school schedules, there is a clear need to commu-

nicate goals and expectations of the research with schools and teachers from an early stage in
the research process, potentially including them in the design of evaluation research [22]. Within
HCI, approaches to the evaluation of educational technology are moving towards objectives that
go beyond just learning outcomes [53]. However, schools and teachers are less interested in the
specific designs of technology, but rather with an improvement to teaching and learning outcomes
in the first instance. For example, schools may be more focused on the resource implications of
research regarding planned activities and their impact on teacher time, while we should be center-
ing the importance of managing expectations between teachers and school management and how
this influences their alignment with researchers.
An additional consideration is the challenge posed by a mismatch of expectations of students

between researchers and teachers, impacting their approach to the evaluation and consequently
affecting data collection (as discussed in [35, 69]). Understanding the reasons why particular par-
ticipant groups may have been chosen for a study can help researchers in their plans for classroom
research in the evaluation of educational technologies.
Nonetheless, understanding the realities and constraints of school environments that influence

teachers’ beliefs and practices is essential for designers and researchers of educational technology
when planning for research in the classroom, with a particular focus on noting and reflecting
upon differing expectations and priorities of those involved. Through the chosen vignettes, we
demonstrate how researchers made compromises to minimise disruption or align expectations,
particularly when changes occurred or became apparent part-way through the project, having
unpredictable effects on study outcomes. However, it is also important to note that these changes
also revealed new insights and directions for the researchers involved. Understanding the
pressures and constraints that teachers are working under can help us design technology that can
be used in real classrooms. Seeking out “ideal” settings for evaluations could give a misleading
impression of how novel educational technologies will be used in real school settings.

5.2 Considering the Impact of Researcher Presence

While evaluation research is often aimed at being carried out in a typical classroom environment,
it is important to be sensitive to how researchers and research studies are perceived in schools -
as the very presence of a researcher can change how the typical behaviour of the students and the
classroom context unfolds during the study. In our experiences, researcher impact on the eval-
uation of educational technology in the classroom must be considered in the following ways:
(1) understanding the complexity of the researchers’ role, (2) the influence of being an outsider,
(3) perceived power of the researcher, (4) researcher gender effect.
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5.2.1 Understanding the Complexity of the Researchers’ Role.

Study Context C: ClassroomOrchestration in the Performing arts. At various points dur-
ing the longitudinal, co-teaching study run by RN, the partnered teacher was absent for a variety
of reasons and had a cover teacher provided by the school. This was frequently done with short
notice, often after lessons had been planned in detail. To ensure the continuity of the project, the
teacher asked the researcher to teach the lesson rather than the supply teacher. The researcher
taught the lessons on each occasion, despite the fact that these sessions did not offer any oppor-
tunities for data collection as the teacher who was the focus of the study was not present. The
researcher placed importance on student learning and was aware of the importance of not al-
lowing the research to overshadow the continuity of their learning experience. Ultimately these
sessions were necessary to ensure the success of the project but created complex considerations
of the role of the researcher in the classroom in longitudinal and embedded research settings. Un-
derstanding where the researcher priorities lay in this scenario was complex and centred around
questions of understanding the research setting and ensuring students involved in the study were
not affected by their participation. For the teacher involved, their priority was student learning,
meaning that they had expected the researchers’ role to align with theirs in prioritising student
learning, sometimes resulting in the researcher being perceived more as a teaching assistant than
a researcher.

5.2.2 The Influence of Being an Outsider.

Study Context D: Physical Computing in the Classroom. Following on from a previous
case study within the same school, MVWwent on to work with two further sets of Year 8 students.
As she was present for each of their computing lessons, often spending full days supporting the
school’s computing department, she felt that integrating into the school environment was an im-
portant step in the research process and was eventually given a staff badge to allow her to access
the school.
In the second set of Year 8 students, behaviour and engagement deteriorated throughout the

planned lessons. Upon discussion with the teacher, this was considered to be influenced by the
researcher’s position within the school, with students considering her “just another boring teacher”
from the computing department, whom they had yet tomeet. In planning for a subsequent iteration
study with a new group of Year 8s within the same school, the teacher suggested that a clear dis-
tinction of MVW as a visitor might improve pupil engagement, as students enjoyed having guests
in the classroom as it made them feel special. In the following iteration, the research design built
upon the affordance of the “researcher as an outsider” where the researcher returned to wearing a
visitor’s badge, noting the improvement in engagement and behaviour from participating students.

5.2.3 Perceived Power of the Researcher.

Study Context G: Content Creation Tools and Cross-Cultural Learning. VS, the lead re-
searcher in this study, led a 5-week activity with Year 8 students in a school in India on a project-
based learning (PBL) activity to embed cross-cultural understanding between students in Eng-
land and India. The lead researcher noticed how her background of pursuing her research work
in a western university within the field of HCI, opened up avenues to identify necessary research
partners in India and roll-out workshops and evaluation activities that would have otherwise been
difficult for local researchers. The school had a strict policy on digital technology usage where stu-
dents could only access devices in the technology room, and students could not use any of the
school’s devices that were connected to the internet. The researcher was able to discuss the needs
of her project and gain permission to bring into the school individual iPads for students taking part
in the research that also had data connectivity. The headteacher provided permission for students
taking part in the research activity to be out of lessons and to take part in evaluation activities at
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the end of the research. The school also contacted the parents on short notice to obtain parental
permission for their children to stay back after school and take part in the end of activity pre-
sentation which was specially organised in an external venue with a high-quality audio-visual
set-up.

5.2.4 Researcher Gender Effect.

Study Context E: Concreteness Fading for Computing Concepts. This study was carried
out in a UK primary school by AT, with support from KH and his other PhD advisor. Due to the
early stage of the prototype learning environment being evaluated in this study, it was necessary
for the researcher to support interaction on a one-to-one basis with children. When analysing pre-
and post-test data, it was found that male pupils outperformed female pupils on learning gains
across all four study groups. Although differences did not reach statistical significance, this pattern
raised concerns for the researchers. There was no evidence of any differential effects of gender on
scores from a Cognitive Abilities Test the school had recently carried out, yet there was a notable
trend for greater learning gains for male pupils in all four groups. One explanation the researchers
considered was the biasing of results, as there is evidence that the gender of a researcher can
influence the outcome of a study. All sessions were run exclusively by a male researcher (AT) in
a one-to-one setting in a corridor outside the classroom. Each participant interacted closely with
the researcher during the instructional phase and then completed the testing phase in relative
proximity to the researcher (due to the constraints on space, but this may have beenmisinterpreted
by the children as observation). No between-gender differences in ability or attitude were noticed
by the researcher during data collection, potentially due to their subtlety and the implicit nature
of the effect.

5.2.5 Reflection. The phenomena of researcher presence and school performativity impacting
upon research studies have been experienced by a number of the authors and highlight the im-
portance of clarifying the role of the researcher within the classroom environment. One ongoing
consideration is understanding and acknowledging the potential impact of a researcher’s presence
in the classroom environment and how that aligns with or can affect the aims of the study. This is a
particularly pertinent consideration when carrying out long-term or embedded work [22, 25, 27].

Whilst the most naturalistic educational technology evaluations are those in which researchers
are not present in the classroom; there are many reasons why researcher presence is important
in evaluating novel technologies, including the need for observation and other data collection,
and the facilitation and management of prototype systems. In such cases, researchers who are
seeking naturalistic technology evaluations are often aiming at integrating themselves into the
classroom environment in order to gain insights into the socio-cultural dynamics of the area of
study [76].

While this can offer important insights, there are some research studies that are designed to
benefit from the researcher being an “interesting outsider”, as someone with whom students can
engage and where the insights rely on students and staff being able to share their experiences with
a researcher [91]. Understanding and reflecting on the potential impact of the researcher’s role in
the classroom and in the wider study is key to ensuring that the insights gained are those that
align with the aims of the study. Where the research seeks to implement a co-design or action
research approach, this can increase the complexity of the researcher’s role, particularly when ne-
gotiating shared aims of the research [71]. There is a necessary importance placed on achieving
community aims when using participatory approaches [44, 85]. However, balancing this approach
to educational community-engagement alongside the specific research aims can present a chal-
lenge. The negotiation of a researcher’s role in such studies is often a challenge experienced on
a personal level for many researchers seeking to balance their priorities regarding the research
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alongside the well-being of participants and meeting the agreed community aims. Approaches
taken by researchers in these contexts will often then have an impact upon the school response
and engagement [38]. Although this is often an ongoing challenge, in acknowledging how their
position impacts the classroom environment, researchers can gain a deeper understanding of the
school and classroom environment in which the educational technologies are evaluated, partic-
ularly in cases where educational technology is planned to integrate into an existing classroom
setting.
The acknowledgement of positionality and elements such as gender effect are both complex and

individualistic to the context of research [1]. These can be tied more deeply to interpretation rather
than planning but are important elements for researchers to reflect upon in their documentation
and presentation of research. Both culture and gender were felt by authors to have an effect on
studies in a variety of ways. In a similar way to the discussions of the researcher’s role above, these
effects and their potential impacts changed depending on the aims of the study in which they were
experienced. In one case, the impact allowed the researcher access to what they may not have
otherwise had, whereas in another case, the impact was felt to affect the results of and therefore
insights from the study. While these are not effects that can always be mitigated, consideration of
the potential impacts in the study design phase can lead to specific reflections on the data and the
resultant impact when reporting the findings.

5.3 The Reality of the School Environment

Classroom research requires researchers to be constantly ready to adapt to the unexpected realities
of the school environment [41]. Schools are typically lively and dynamic places, and changes and
disruptions to research study plans are commonplace. Here, we highlight the types of disruptions
and classroom changes that have impacted our work, categorised as (1) disruptions to session
structure, (2) disruptions during sessions, (3) disrupted access to technology, and (4) the impact of
setup and time.

5.3.1 Disruption to Planned Session Structure.

Study Context F: Teaching Critical Thinking About Sensors and Sensing. As part of an
evaluation study to assess the value of a physical computing toolkit for supporting critical thinking
about computing concepts, SL and colleagues carried out one-off data collection sessions at six
primary schools for an evaluation study. Upon arriving at one of the schools, the researchers were
informed by the class teacher that they would have one hour less than expected with the students.
The reasoning given for this was that there was a last-minute assembly organised by the school
that all students were asked to attend. This meant that the researchers had to think quickly on
their feet to cut out some of the activities they had planned for the session. It also meant that the
amount of material they were able to cover in this session was not the same as in sessions deployed
at the other five schools participating in the study. Not having data for the final hour of the planned
activities was problematic for our analysis, which aimed at comparing findings between schools.
Ultimately, in the publication that emerged from this study, the focus of the analysis was narrowed
to focus on one specific section of the sessions, and the missing data from the final hour was not
needed; however, the missing data from this session played a role in the decision of which learning
segments to ultimately analyse.

5.3.2 Disruptions During Sessions.

Study Context D: Physical Computing in the Classroom. During the physical computing
in the classroom project, there were frequent interruptions caused by fire alarms as part of an
ongoing school-wide behavioural problem external to the class with whom MVW was working.
In the first six weeks of the iteration, fire alarms could be triggered several times over the course
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of the 50-minute lesson, and teaching would have to stop so that the class could safely evacuate to
the tennis courts on the far side of the school. What little time remained of the lesson was spent
revisiting incomplete topics, with teachers noting the lack of flow to lessons, which contributed
to the decreasing engagement and poor behaviour from the Year 8 pupils. This culminated in the
teachers and researchers being unable to continue with the curriculum development research for
that term, and pupils returned to their original scheme of work.

5.3.3 Disrupted Access to Technology.

Study Context C: ClassroomOrchestration in the Performing Arts. Access to technology
for some school subjects can be a challenge, and teachers often rely on a booking system to access
computer rooms. These computer rooms are commonly bookable by thewhole school, and changes
can happen regularly. Towards the end of this particular project, the students were finishing e-
portfolioswhich included gathering necessary evidence into a final portfolio document andwriting
reflections on their experiences throughout the project. The whole research project was predicated
on the use of digital technology to do this. However, due to exams, the lesson was regularly re-
timetabled back into the music classroom, with no access to desktop or laptop computers. This
was done regularly without prior warning, meaning that plans were often changed, and RN had to
bring in university Chromebooks to ensure students could continue with the project. Ultimately,
this had an effect on the observations of the use of technology as Chromebooks were not how
students and teachers would typically access the technology being evaluated.

5.3.4 Impact of Setup and Time.

Study Context A: Interactive Tabletops in the Classroom. AK and colleagues carried out
research on tabletops in school but were not given a dedicated space for the 6-week duration of the
study. For each session, the researchers needed about 30–60 minutes to set up the seven interactive
tabletops and observation cameras in the given space, and then needed another 30–60 minutes to
take the tables out of that space and store them away. This meant that when a space was picked,
the school needed to make sure it was not booked for the hour before and after the session which
limited the options of space available leading to some sessions being carried out in less than ideal
spaces. It also meant that the researchers needed to allow for up to 180 minutes in school for each
60-minute session (and this was done for 11 sessions in total).

5.3.5 Reflections. Schools are fast-paced and changeable environments with a large number of
competing interests and policies, especially given the range of stakeholders who are involved in
day-to-day school life [33]. While this makes in-the-wild evaluation all the more important as a
model of evaluating educational technologies, it can also present complex challenges, especially
to do with navigating disruptions to carefully planned session structures and material setups. Re-
searchers working in school settings will necessarily find themselves having to change their plans
to accommodate the ever-changing realities of school life [1, 64].

One particular challenge can be the impact of disruptions on the available time for the study,
whether because of specific time constraints or behaviour challenges that mean activities take
longer or need to be truncated, as we saw in the vignettes above. Having alternative activities
planned can support researchers’ flexibility in these settings and is something that is a recom-
mended best practice based upon our collective experience.
The replicability of studies can sometimes also be challenging, especially given the variability of

school environments; this variability can be seen in everything from the types of technology used
to the range of social actors and physical space available in any given school [38, 41, 82, 83]. For
researchers working in-the-wild, the importance of reflexivity and detailed accounts of context
become key to enabling the research to be interpreted and used by others [78]. Understanding
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and highlighting where contexts changed between studies can provide interesting and sometimes
unforeseen insights into educational technology and its uses.
Understanding and exploring the possible variables of a particular school setting at the outset of

a research project can give a researcher some initial insight into the potential mitigations they may
have to make along the way. When designing research projects and learning activities, flexibility
is key to enable researchers to respond and react to changes in the expected process.

5.4 Spaces, Objects, and Devices

In many cases, evaluation studies require setting up the physical space, testing instruments and
devices where the setup and use of study equipment can strongly influence the quality of data
gathered during a study [8, 33, 69]. In classroom evaluations, this presents a range of potential
challenges, including (1) the novelty of recording equipment, (2) seating type as a disruption, (3)
seating arrangements and observation, (4) desk configuration and collaborative activities and (5)
spaces assigned for research.

5.4.1 Novelty of Recording Equipment.

Study Context H: Analysing Indicators of Collaboration with a Physical Computing

Toolkit. In a study where sessions were run in a series of schools with 9-11-year-old children, SL
planned to both video and audio record the children during the sessions. The children were asked
to work in pairs in their typical classroom environment, and their dialogue within their pairs was
integral to the analysis. For this reason, one audio recorder was placed on each pair’s table. In
the first session in this series, the audio recorders were briefly introduced to the children before
the session began. Specifically, the children were told what the audio recorders’ purpose was and
were then asked for their consent to their voices being recorded. The learning activity itself was
designed to be high energy and playful—leading the children to interact with each other and the
pedagogical materials around them in a way they might not in a typical classroom. A trend started
during the session where the groups of children would play with the audio recorders—turning
them repeatedly on/off, singing into the recorders, and so on.
All of the data from this session had to be discarded because of this. In the next session (with

a new group of students), a longer discussion was held with the children at the start, engaging
themmore with thinking about data collection and why it’s important to leave the audio recorders
alone during recording. Stickers saying “please do not touchme” were also placed on each recorder.
Placing a higher emphasis on the importance of the data collection instruments and reasoning for
them was crucial to ensuring the data collection went smoothly.

5.4.2 Seating Type as Disruption.

Study Context A: Interactive Tabletops in the Classroom. In a study introducing table-
tops to the classroom, due to running sessions in different spaces in the school each time, the first
session AK ran was conducted in a room with swivel chairs. The smart tables were spread over
the room in a grid-like manner, with two to four swivelling chairs around each table. The use of
swivel chairs in combination with the layout meant that students spent a lot of their time swivel-
ling around on the chairs rather than paying attention to the smart table task. While this bit was
not reported in the published work, the use of these chairs presented challenges to teachers in
controlling the class (resulting in frequent interruptions trying to keep students focused) and to
the researchers in terms of the quality of the data collected. For later sessions as part of that study,
the use of swivelling chairs was avoided wherever possible.

5.4.3 Seating Arrangements and Observations.

Study Context B: TUIs and GUIs for Primary Programming. In a study where AA and KH
were exploring young children’s use of spontaneous gestures when taking part in programming
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activities, the school assigned a science lab as the study space. After 8 participants had taken part,
AA noticed a pattern that the children were gesturing much less than in previous studies. She
realised that the high stools used as seating the lab seemed to be inhibiting children’s spontaneous
gestures, possibly because they were using their hands to ensure they stayed balanced. The data
from this group of participants had to be excluded for this reason. The experience made the
researchers wonder about the broader implications of this for lab-based teaching for younger
children, given the evidence that gesturing can be important in the learning process.

5.4.4 Desk Configuration and Collaborative Activity.

Study Context H: Analysing Indicators of Collaboration with a Physical Computing

Toolkit. SL and colleagues ran a study in 5 separate schoolswith children 9-11 years old to evaluate
whether and how a novel tangible microcontroller device would enable collaborative learning to
take place in classroom settings. The researchers began observing that the set-up of the classrooms
seemed to have a strong effect on the way the children in each school/classroom interacted and
collaborated with others. The set up of the classrooms across the schools was diverse, including
benches where children would sit side by side, facing the teacher, tables where groups of four sat
facing each other, and computer rooms where all of the computers and seats faced the wall of the
classroom. The configuration of seating within the classroom afforded/constrained who each child
could collaborate with and to what extent.
This had an effect on what actions and gestures would be visible to others around the child. For

example, configurations where there was more visibility toward children further away was found
to support children in talking/workingwith those not in their immediate proximity. Configurations
where the children were able to face each other rather than sit side by side, was found to also
support a larger range of gestures and interactions. In sum, the configuration of each room was
seen to be a contributing factor to the findings of how and to what extent, the children collaborated
with the interface.

5.4.5 Spaces for Research.

Study Context E: Concreteness Fading for Computing Concepts. AT initially piloted the
study in a spacious and quiet workspace separate from the classroom, as part of an ongoing project
with KH. With this setting in mind, the planned study design included the use of A/V equipment
to capture detailed interactions with the physical prototype. For the second pilot, this workspace
was no longer available and, instead, an area in a busy staff roomwas provided. The floor-standing
camera tripod became a trip hazard and background noise meant the participants’ comments were
difficult to interpret. For the full study, the only available setting was a corridor connecting mul-
tiple classrooms. Although the space physically allowed for the use of A/V equipment, the high
footfall would have led to recording children for whom no parental consent was obtained and,
therefore, it was not possible to collect these data. In addition, the corridor workspace was directly
adjacent to the participants’ classroom, leading to many viewing thematerials and activities before
their assigned session. As the study was evaluating distinct representations in a between-groups
design, outcomes may have been influenced by false preconceptions, particularly within attitudi-
nal measurement. Further to this, the novelty of the presence of a researcher and the fun, colourful,
prototype encouraged some children (and staffmembers) to interrupt the study session to ask ques-
tions. This distraction did not occur evenly between groups as some representations were more
“engaging” than others, potentially negating their effect.

5.4.6 Reflections. Whilst the “novelty effect” of educational technology is something re-
searchers are well aware of as an issue [9]. However, the unique position of educational technology
research in HCI presents new considerations in research design. The focus on evaluation beyond
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learning outcomes transforms research in order to explore factors beyond learning outcomes and
into the wider implications of its design and affordances in context [7, 58, 80]. The qualitative
nature of these types of evaluation can require video and audio in addition to the educational
technology involved resulting in additional challenges to the evaluation process. Therefore, the
impact of novelty on other aspects of the study context (such as recording equipment, and rooms
and furniture that are unfamiliar to students) should also not be overlooked.
Our vignettes illustrate how equipment and objects that are secondary to qualitative evaluation

can be distracting to students. Video cameras and audio recorders can provoke feelings of shy-
ness and/or encourage students to perform for the recording. Our experiences indicate that briefly
pointing out the recording equipment as part of the informed consent process can sometimes result
in drawing attention to the devices in a negative way. We recommend a longer discussion of the
importance of data collection to a research project in addition to pointing out the devices, which
can bring students on board and give a better sense of the importance of their contribution. Beyond
the study equipment, unfamiliar spaces and objects within the school can also cause distraction.
Whilst the ideal context for in-the-wild studies is students in their regular classroom setting, the
practicalities often mean that an alternate classroom or space is used. Researchers should establish
exactly where the study will take place within the school in advance and inspect the space before
the study begins, wherever possible.
Furthermore, particular attention should also be paid to the space of a classroom, including fur-

niture and configuration as it may affect data collection. This is especially important where the
goals of the evaluation include analysis about physical interactions, gesturing and embodied in-
dicators of collaboration. As our vignettes demonstrate, the configuration of desks can influence
the individuals that each student can interact with when completing a learning activity—be they
other students or the teacher. Additionally, the shape and size of seating arrangements can also
influence the body language and gestures students are able to use with others, as well as what can
be observed by the researcher and recording equipment. Where the setting and seating arrange-
ments accurately reflect the real classroom environments in which the novel technology is likely
to be used, any issues that occur have clear relevance as part of the evaluation of the technology
itself. Where a non-standard setting is being used, it is harder to draw conclusions and is more
indicative of a problem with the design of the evaluation.

6 DISCUSSION

Work in educational technology research commonly looks at the challenges regarding implementa-
tion [27, 71], evaluation of technologies outside of formal classroom environments [88], or review
of existing technologies [1]. While we recognise the importance of these forms of educational
technology studies, these do not help to address the complexities of HCI researchers conducting
in-the-wild research of novel technologies that they have developed in classroom contexts. There-
fore, our work contributes a series of practical recommendations that together offer an orientation
for HCI researchers looking to conduct evaluations of educational technologies in school settings.
The provision of these insights is offered with the aim of starting a discussion amongst researchers
and encouraging reflection as a way of starting to address some of the pitfalls experienced when
evaluating educational technologies in situ.
Through this reorientation to educational technology evaluation in school-based contexts, we

suggest that as a community we can begin to address some of the logistical, material, and method-
ological constraints present in modern educational technology evaluations in school-based con-
texts [18, 53, 68].

As a result of our reflections on the vignettes in the section above, we offer a series of recommen-
dations (R1–11) for educational technology research design, developed by reflecting on the most
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commonly experienced challenges by the authors. These recommendations offer opportunities for
other researchers to build on authors’ insights regarding the impact of the school environment,
the relationship between schools and researchers, a researcher’s impact, and the design of and
reporting on educational technology research.

6.1 Research in Complex School Environments

Schools are naturally complex environments, representing an interplay of multiple constraints and
opportunities [33]. Therefore, it is important for HCI researchers to prepare for these complexities
and their disruptions through the design of their research, considering the realities of a classroom
environment and the disruptive influence introduced by their research process. This is particularly
relevant for HCI researchers given their focus is often on the development of novel technologies,
and understanding student and teacher interactions with these technologies in context is key.
R1. Adopt a modular research design with a critical path. Deviations from a research plan

are not uncommon in school settings, whether in terms of session cancellation or interruptions,
change of physical space, or technology/infrastructure. These types of failures are a regular reality
that teachers have to deal with on a daily basis, with considerable educational research dedicated
to the process of designing and adapting lesson plans in response to disruption and change [20, 67].
However, this approach to research planning is rarely discussed in HCI literature [53].

Therefore, we recommend that during the planning of research evaluation activities, HCI re-
searchers should identify a critical path for data collection, that represents the absolute minimum
for the success of the research. This includes designing research with a modular approach, within
which activities can be added or removed to this “critical path” [91] dependent on the potential
provided by the setting. This approach can allow for planned activities to be adapted in response
to student engagement, classroom disruption, and unexpected, unplanned change. Moreover, re-
searchers should ensure contingency plans for critical path activities including ensuring the avail-
ability of secondary research dates should unavoidable disruptions be experienced during the
planned research. This is particularly important to consider when conducting research towards the
end of the school year, where an interrupted session canmean no further data collection is possible
with that class before the holidays begin or is in conflict with other informal school activities.

R2. Prepare for the physical classroom environment. The physical environment of a class-
room is also a key factor impacting the evaluation of educational technologies in situ, and can
present a range of pitfalls to consider when designing the evaluation of educational technology.
Where existing educational technology research discusses space, this is most frequently during
the evaluation of existing technology products, rather than novel technologies developed over the
course of an HCI-based research project (e.g., [61]. When considering the impact of the physical
classroom environment from the perspective of an HCI research evaluating a novel technology,
there must be some consideration of how the physical classroom environment will impact the de-
velopment and process of the research. For example, the impact of physical equipment setup time
on research sessions needs to be taken into consideration in timetable planning with schools and
in the design of research, or how this translates into classroom use [64]. Furthermore, it is particu-
larly important to consider the physical environment if the analysis involves physical interactions
or gestures, or embodied indicators of collaboration. Importance should be placed on visiting the
room(s) planned for the research before conducting the research to try and anticipate and address
any potential issues regarding the physical environment prior to the collection of research data.
This recommendation also relates to contingency planning (R1) which helps mitigate problems
related to timetabling and the physical environment as well.
R3. Account for the novelty effects beyond the studied technology. Even with contingency

plans, school-based evaluations of educational technologies are still prone to unexpected issues,
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as demonstrated in the vignettes regarding swivel chairs, voice recorders, and desk placements.
Researchers are often mindful of the consequences of the novelty of the investigated technology
itself and take steps to overcome their associated challenges [30, 54], yet our vignettes highlight
how we, as researchers, can also often overlook the potential negative impact of the novelty of
research elements like the recording equipment, and new spaces. Such phenomena are more
difficult to plan for, as they may only become apparent at the time of conducting the research. Our
recommendation is for HCI researchers undertaking the evaluation of educational technology
in school settings to provide sufficient attention to any potentially distracting objects, giving
students the opportunity to explore them when possible, and having a clear discussion with them
about possible negative consequences on the research and its data. During the vignette about
recording equipment, discussions were held about the importance of data collection and the use of
informational stickers, and in other experiences, the students were given the opportunity to play
with the equipment prior to beginning the data collection (e.g., [59]). In response, students were
less likely to become distracted by the novelty of the research equipment with which they were
presented.

6.2 School-researcher Relationships

Teachers, educational technology designers, and researchers often have differing criteria for evalu-
ating the success of educational technology [84, 85]. This, coupled with the complexities of the de-
mands on teachers’ time, can make research relationships between teachers and HCI researchers
challenging [22] and affect evaluations in context [54]. The drive to create mutual researcher-
research partner relationships is neither novel in HCI [58] nor in educational technology research
[41], where there is an increasing focus on the place of mutual, respectful relationships between
research teams and thosewithin the research context. However, there is limited research focused di-
rectly on howHCI researchers canwork alongside school partners in the classroom context. There-
fore, we recommend that HCI researchers work to develop a communicative relationship between
themselves, partner schools, and involved teachers to directly discuss the impact of timetable and
scheduling on research plans, and cover the process for classroom management in the face of
disruption when evaluating the educational technologies in school settings.
R4. Aim to clarify the goals and expectations for the research prior to commencing the

study A mismatch between researcher and teacher plans or expectations when undertaking the
evaluation of educational technologies in the classroom can result in a significant negative impact
on the research process and its outcomes [38, 41, 54]. For example, current HCI research is tend-
ing towards the evaluation of 21st-century skills [29, 55], whilst schools are legally required to
demonstrate improvements in pre-determined categories of learning which impact upon school
expectations and hopes for education and learning-focused research [54, 84, 92].

When school-based research is designed with collaborative, equitable relationships in mind,
wider literature demonstrates how teachers report a better understanding as to how the research
was relevant to their own educational environment, as well as providing opportunities for self-
reflective teaching practice and professional development opportunities for teachers [33, 64].
Through these relationships, researchers can gain an understanding of the experiences, practices,
needs and values of the teachers. Establishing shared goals and expectations can support the de-
sign of research projects that result in technologies better suited to the classroom. If the design of
educational technology for classroom use does not meet teacher needs, they are likely to revert to
what Brown and McIntyre referred to as “normal desired state” of student activities [17]. Drawing
from existing HCI and educational research literature, we propose that HCI researchers include
an introductory session to their research for those involved (where feasible) to help address these
challenges when conducting school-based evaluation research of educational technologies.
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R5. Work to understand the particular constraints of a school, e.g., scheduling and

timetable Working in situ to understand the constraints of a project is inherent to increasingly
popular approaches to research methodology (e.g., [44, 78]). However, in Lai and Bower’s [57] sys-
tematic review of educational technology research, only 1.4% of reviewed articles considered the
institutional environment when evaluating learning technologies in an educational context, and
only 37.9% of these articles focused on formal, compulsory education context. However, there is
no clear overview of how many of these reviewed articles that focused on compulsory levels of
education were conducted within a classroom environment.
Through our reflections, we highlight how understanding the constraints of the institutional

environment can actually support researchers to avoid challenges during the process of their edu-
cational technology evaluation research. We realise that not every researcher will have the avail-
ability or resources to conduct long-term, embedded research in their educational context, but we
do recommend that researchers explore some of the following common constraints most relevant
to undertaking evaluation of educational technology research from an HCI perspective.
Firstly, workingwith the school to understand the timetable of the school day, week and year can

support the researcher in identifying a suitable time period in which to conduct the study. It can
also help researchers to understand the potential time available for the study, as well as the overall
constraints on teachers’ time and resources at any given time in the school year. For example,
during exam times, there may be conflicts on space in schools, teacher availability or supervision
capacity. Secondly, it may be important to understand how school policies, such as behavioural or
ability-based setting policies (setting refers to how students are allocated to teaching groups, either
grouped by ability or mixed) may impact the demographics of students involved in the evaluation
process. Understanding these constraints will aid the researcher in discussions about goals and
expectations (R4) once they are aware of the potential constraints [14, 76].

R6. Understand the place of the research within the wider school context. As a final con-
sideration of undertaking research in complex school environments, is understanding how the re-
search is perceived within the wider school setting. While undertaking a review of understanding
the expectation of the research (R4) is its own recommendation, it is important for HCI researchers
to understand what potential impact or benefit their research may have upon the school and wider
educational community in both the short and long-term [39]. For example, one of Lai and Bower’s
[57] recommendations was for researchers to reflect on the many aspects of the educational envi-
ronment, and develop research that exists within the holistic school environment.
Drawing from the educational technology research perspective, this can help engage teachers

with the evaluation process, as educational technology research notes that teachers can place
more value on a study when they are invested in the research [22]. Where teachers have a deeper
investment in the outcomes of the research, our vignettes point to further opportunities to adapt
the study in response to disruption with their help and support. Therefore, we recommend
that HCI researchers enter the evaluation process with an understanding of both the school
and teacher’s priorities and values regarding the research, in order to provide a foundation for
researchers to develop contingency plans for their evaluation research, as well as respond to
in-the-moment challenges when evaluating in school settings.

6.3 Researcher Effects

Researcher and teacher expectations of children can have significant effects on their learning
outcomes [79], challenging the evaluation of educational technology in school settings. For HCI
researchers who are often involved in the design of the technologies as well as the evaluation
and implementation it is especially important to acknowledge the realities of researcher impact
on not only the design of the educational technology itself but also through their interactions
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with the school how this may impact school behaviour including how this may influence student
selection.
R6. Assure teachers and students that it is the technology that is being evaluated and

that the research is seeking honest feedback and experiences. Researchers must acknowledge
the impact of their presence as observers onwider school, teacher, and student behaviour. This is of
particular importance where school stakeholders may modify their behaviour in order to portray
a certain image to the researcher [1]. To address this challenge, the goal of the research should
determine the role of the researcher. In longitudinal, action research work the researcher may be
internal to the educational environment and begin to address the challenge of their presence upon
the teacher and students [22, 91] Short-term research, on the other hand, may need to take explicit
steps to reassure teachers and students that it is the technology that is being evaluated, not them
and that they want honest feedback and experiences so they can improve the technology if needed.
In short, researchers should consider their position within the research and the impact this has on
their data collection and analysis.
R7. Ensure bias in student selection is avoided. A further element for consideration when

conducting evaluative studies of educational technology is the notion of performativity when re-
searchers conduct research in educational contexts. In the UK, neoliberal educational policies (such
as league tables) constrain creative freedom in the delivery of school-based teaching [4] and lead to
tension when conducting research in the classroom—schools may be selective about which classes
participate to provide a “good research experience” for the research team, at times in contrast to a
researcher’s aims. This form of experimenter impact can modify perceived school behaviours, for
example resulting in the bias of evaluation results where cherry-picked, top-performing students
may perform differently from their mixed-ability peers.
Existing literature reviews in the evaluation of HCI already point to the challenge presented by

a limited focus on the constraints of the school setting, such as socio-cultural background and pol-
icy [57], which can shape participant demographics without potential consideration from an HCI
researcher unfamiliar with the educational context. Therefore, We encourage HCI researchers to
address this with teachers directly and resist any suggestions that classes or children will be picked
based on their expected good behaviour or performance. Discussions of research aims, expectation
setting and reminders that the research is evaluating the technology and not the school can help
researchers to address these challenges that may not often be considered in educational technology
evaluation research, and contribute towards the longevity and impact of research findings.
R8. Report the positionality of the experimenter along with the results of the study. A key

part of the realities of educational technology research in school settings is acknowledging the
potential for experimenter impact. While this recommendation for a reflection on author position
and experience is not novel within the intersectional research community, existing literature is
spread across areas of research such as design research, HCI, Education and Educational Technol-
ogy [58, 60, 72] and educational levels (with Higher Education featuring most prominently, e.g.,
[88, 90]).

Throughout these vignettes focused on HCI research in school settings, the research process has
been influenced by the complex interplay of epistemological beliefs, cultural background, and other
relevant characteristics of the researcher. The positionality of the researcher cannot always be
mitigated, nor should it be, as it provides rich insight into the design and interpretation of research
[26]. Therefore, from this work we recommend that authors take the time to include a statement of
positionality that outlines their epistemological stance and background when working in school
environments, providing a lens for readers to interpret research outcomes and allowing for further
exploration of reflexivity and vulnerability when conduction educational technology evaluation
in school settings.
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6.4 Designing and Reporting of Educational Technology Evaluation Research

The design and reporting of educational technology evaluation research can often be divorced
from the messy reality of its environment of delivery [28, 53, 89]. In a field such as HCI, where the
ecological complexity of contexts such as schools is key to our understanding of the potential role
of educational technology, the reporting of the design and evaluation is that much more important.
Without detailed reporting, it becomes more difficult to build upon existing work. In this article,
the vignettes presented demonstrate the complex realities of the research, which were not always
fully presented in the associated published articles, limiting the progression of this field of research.
To address this, we recommend researchers clarify their approach to evaluation, as well as reflect
and report the messy realities encountered in their research to support replicability and further
validation of their educational technology research.

R9. Clarify the definition of evaluation to be used within the research and make this ex-
plicit through the research questions. Returning briefly to the concept of evaluation, we must
first acknowledge that evaluation has many meanings amongst educational technology research
communities. Evaluation can represent the exploration of the perceptions of learners, as well as
evaluation in the context of use, or addressing uncertainties regarding its introduction, acceptance
or associated pedagogical development in the classroom [14, 31, 57]. These can encompass eval-
uation constructs such as learning, affective elements, behaviours, design, technology, pedagogy,
presence, and institutional environment [14, 57], with the evaluation of these different elements
having implications on the design of educational technology research. Lai and Bower’s review of
the evaluation of educational technology notes the danger in evaluation instrumental, the incon-
sistency in the definition of evaluation means that it can be challenging to evaluate findings across
studies and make relative judgements [57]. Therefore, we recommend that authors are explicit in
their definition of evaluation used in their research, and explore its implications on the research
questions to help support the balance of rigour and relevance that is currently so challenging in
educational technology research in context [80].
R10. Share and report on the messy realities of classroom research. Research involved in

the evaluation of educational technologies has begun to demonstrate a turn to embrace the messy
reality of educational contexts [34, 76] and towards finding “what works” in educational literature
[10, 11, 81] rather than ignoring or undermining it to demonstrate a systematic and methodolog-
ical measuring of learning outcomes. However, given the complexities of day-to-day classroom
life, there are many more questions to be answered regarding both the potential role and potential
usability of educational technology interventions that are not easily answered by only reporting
“non-messy” data. Dismissing or obfuscating the challenges related to messiness may hide impor-
tant aspects of how humans interact with technologies in their environment, which is a central
component of HCI research.
This echoes both our own experiences and literature, in which researchers are unlikely to dis-

cuss these disruptions and challenges in the presentation of their work [28], despite this being
an intrinsic part of the school classroom environment. To address this gap and advance the un-
derstanding of the evaluation of educational technologies in the school context, we recommend
HCI researchers join us in documenting the challenges they experience during their research and
evaluations, contributing to the exploration of how these disruptions can present new insights,
opportunities and practices within HCI educational technology research.
R11. Embrace reflexivity in classroom research. All this discussion about the challenges of

evaluating educational technologies in the classroom raises the question—how can we encourage
researchers to share the realities of classroom-based evaluations with the educational technology
research community and beyond? We recommend researchers engage in reflexive practices, work
with teachers to understand the pragmatic issues encountered in classrooms and most importantly
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normalise reporting the challenges of evaluating educational technologies in the class-

room. Fire alarms, swivel chairs, and supply teachers are not an unexpected part of school life,
yet these can be both surprising and disruptive to researchers and their research when the process
of sharing these disruptions is not commonplace. Normalising the sharing of such challenges can
help researchers collaboratively construct a realistic picture of both evaluating and integrating
educational technologies in the classroom [28], where design and acceptance are undertaken and
shared from the perspective of a messy yet realistic environment.

6.5 Summary of Recommendations

In the following section, we present a table summarising the recommendations that we have de-
rived from our collective, practical experiences. We hope these recommendations serve as a start-
ing point for HCI researchers embarking into the world of school-based educational technology
research, as they begin to foresee the complexities they are likely to encounter and consider these
recommendations as points of reflection and discussion.

Recommendation Example(s) Benefit

Planning for Research in Complex School Environments

R1. Adopt a modular research
design with a critical path.

Identify a core ‘critical path’
for data collection and design
activities to be modular so
they can be added or removed
to this critical path; ensuring
the availability of secondary
research dates to account for
potential disruptions to
critical path activities.

Supports successful and
complete data collection.

R2. Prepare for the physical
classroom environment.

Visit the room planned for
the research, before
conducting the research.

Understanding the
constraints and affordances
of the physical space; better
planning of practical issues,
e.g., where to plug in
recording equipment.

R3. Account for the novelty
effects beyond the studied
technology.

Acknowledge the novelty of
everything involved in the
study to the students in class
such as data collection
equipment, furniture, setup,
and researcher presence. Give
students an opportunity to
acclimate to any novel
instruments and ask
questions about them.

Reduces disruptions to the
study and data collection and
improves the quality of the
collected data.

Developing a Strong School-Researcher Relationship

R4. Endeavour to establish
strong relationships with the
schools and teachers, even
before commencing the study.

Arrange in-person or video
meetings with teachers and
relevant members from the
school leadership to clarify
each others’ needs and ensure
alignment of expectations.

Ensures teachers and
leadership are invested in the
study and having the right
expectations which
consequently increasing
school’s adaptability and
support for contingency
planning.
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R5. Work to understand the
development of scheduling
and timetable, as well schools
strategy for working with
students of different ability
levels.

Ask teachers about their
timetable for the year, and
what they prioritise in
different months (e.g., exams).
Ask about how students of
different ability levels are
allocated to classes and
groups.

Helps to support the
researcher in choosing a time
period in which to minimise
potential distraction to their
study, provides opportunity
for the researcher to
understand the impact of
their presence within the
school environment, and
ensures the study is carried
out with the targeted ability
levels.

Accounting for Experimenter Impact

R6. Assure teachers and
students that it is the
technology that is being
evaluated, and that the
research is seeking honest
feedback and experiences.

Let students know that they
should not feel they have to
perform differently than in
their typical classroom.

More genuine data by
alleviating modification of
stakeholders’ behaviour in
order to portray a certain
image to the researcher.

R7. Ensure bias in student
selection is avoided.

Communicate to the teachers
that it is important that all
students are included, not just
the best students.

Avoiding bias of evaluation
results, where cherry-picked,
top-performing students may
perform differently to their
mixed-ability peers.

R8. Report the positionality of
the experimenter along with
the results of the study.

Acknowledge the
epistemological belief, gender,
cultural background, and/or
other relevant characteristics
of the researcher.

Provides insights into the
design and interpretation of
research.

Designing and reporting of educational technology evaluation research

R9. Specify what is meant by
evaluation.

Ensure a clear definition of
what evaluation means in the
context of this research and
what are the constructs to be
measured.

Aligns the reader’s
expectations with those of
the authors in terms of what
is evaluated and the research
methods used.

R10. Share and report on the
messy realities of classroom
research.

Report on disruptions in the
session structure, disruptions
caused by instruments and
materials, and unexpected
incidents that influenced the
data collection and analysis.

Supports situated knowledge,
and the transition away from
assuming classroom research
should be as “objective” and
“neutral” as lab studies.

R11. Embrace reflexivity in
classroom research.

Write down, and report on,
your reflections directly after
the study about what went
well, and what did not, as well
as any observed potential
confounding factors.

Ensure the research is
responsive to the unexpected
aspects of the environment

7 CONCLUSION

The themes and vignettes outlined in the section above examine the experiences of classroom-
based evaluations of educational technology and the implications on research. While studying the
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effects of education technology in controlled settings remains a valid objective of research, it of-
fers much fewer opportunities for research progression than evaluations in-the-wild [28, 38, 41].
Despite the challenges regarding the realities and the messiness of methods, data collection and
evaluation of educational technologies in school settings, this article presents reflections of the
authors’ own experiences of carrying out evaluation research in classroom contexts, sharing the
messy realities of school-based educational technology research.We then use this as a springboard
to provide practical guidance for future HCI researchers looking to evaluate educational technolo-
gies in the field, drawing upon learnings from educational technology, learning sciences and eval-
uation studies and contributing to the reorientation of future educational technology evaluation
work and practices.

We offer reflections on four specific aspects of carrying out HCI research in classroom contexts,
highlighting potential methodological challenges that may arise in the planning of classroom eval-
uations, the potential impact of researcher presence, the realities of working in the school environ-
ment, and the complications arising from introducing new and novel spaces, objects and devices
when evaluating educational technologies. However, despite the many challenges, we also pro-
vide recommendations toward the reorientation of HCI-based educational technology research in
school contexts, outlining practical guidance and strategies to reframe and respond to the chal-
lenges of school-based evaluations while elevating the importance of the messiness and richness
of the data collected in these classroom contexts.
In sharing and communicating these commonly experienced challenges and vignettes, future

researchers will be able to compare and contrast their experiences. While this review of the real-
ities of educational technology evaluation was limited in its range of experiences, we hope that
in sharing the often unpublished realities of evaluations in school settings, we will encourage fur-
ther HCI researchers to share their unexpected outcomes during research and reflect on how to
address such challenges. In reorienting how HCI researchers conceptualise, design and report the
challenges of evaluating educational technologies in school contexts, we encourage others to do
the same, contributing towards the development of HCI-specific practices in school-based educa-
tional technology research across wider contexts and developing further understanding of how to
address the realities of evaluating educational technologies in school settings.
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