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Abstract In this paper we review the literature on Teacher Inquiry to explore the possibility that this
process can equip teachers to investigate students' learning as a step towards the process of formative
assessment. We draw a distinction between formative assessment and summative forms of assessment
(CRELL, 2009, Wehb, 2010, EACEA, 2009, OECD, 2010b). Our review of Teacher Inquiry is
combined with areview of the research concerning the way that practices with technology can support
the assessment process. We conclude with a comparison of Teacher Inquiry and Teacher Design
Research from which we extract the characteristics for a method of teacher inquiry that can be used to
develop technology enhanced formative assessment: Teacher Inquiry into Student Learning (TISL). In
this review our primary focus is upon enabling teachers to use technol ogy effectively to inquire about
their students’ learning progress.
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I ntroduction

There is an increasing expectation that teachers will use technology to assess their
students’ learning (Johnson et al, 2014; DfE, 2010). This expectation is partly fuelled by
the investment that schools have made in technology (Becta, 2010) and partly by the
pressures of comparative league tables and eval uations, and the increase in teacher
accountability (DfE, 2010).

Our focusin this paper is on how teachers can address these expectations through
the process of Teacher Inquiry with technology. We review the literature on Teacher
Inquiry and on the use of technology to support the assessment process. Thereview is
divided into three sections: the first provides a context for the review through an initial
discussion of the current state of the art in policy and practice around assessment in
schools nationally and within Europe more generally. The second section reviews the
literature concerning the process of Teacher Inquiry (TI) and the final section exploresthe
assessment practices with technology that are currently the focus of research attention.

The paper concludes with a comparative overview of Teacher Inquiry and Teacher
Design Research through which we identify the key characteristics for Teacher Inquiry that
need to be harnessed to drive the technology enhanced formative assessment process.

The Policy and Practice Context

Within Europe there are increasing expectations about teachers' abilities and autonomy,
including in the assessment of learning. In its recent white paper on “The Importance of
Teaching”, the UK government outlines its plans for a comprehensive review of the
English education system. At the heart of thisreview lie concerns with the standing
(potential or actual) of the English education system compared to its international
counterparts (DfE, 2010, EACEA, 2009, OECD, 2010b). There is amove towards
decentralised control and increased teacher and school autonomy coupled with greater



accountability of schools at the local or community level. Teacher quality isintended to be
improved through the increased localisation of training, professional development
opportunities and school improvement; and harnessing detailed performance data for
assessment and ease of comparison of school effectiveness in specific areas. These policies
advocate that schools should be accountable for the progress that children make, and
information about this should be publicly available (DfE, 2010).

More broadly the 2009 report on national testing across Europe (EACEA, 2009)
characterizes pupil assessment as complex and involving avariety of assessment
instruments and methods, both formative and summative; it also notes that the assessment
processisintegral to the overall structure of educational systems. The report identifies
three key purposes for assessment in schools:

* Formative (assessment for learning): focusing on the day-to-day learning needs of
individual pupils and adapting teaching accordingly

* Summative (assessment of learning): summarising the achievement of individual pupils
at the end of aschool year or key stage

* Evaluative (assessment of education quality): used as an indicator of individual
school/teacher performance in terms of education quality and the effective application of
policies and practice

Whilst highlighting the role of national and summative assessment in relation to teacher
quality and school improvement, the report emphasizes that the form of assessment most
commonly used is continuous assessment: the ongoing monitoring and tracking of
students’ learning progress.

These perspectives on international benchmarking and increased teacher autonomy
in the school setting do, however, have implications for teachers’ professional practice.
The 2008 EC report (Eurydice, 2008) which examined levels of teacher autonomy and
responsibility across Europe found, for example, that whilst increased levels of autonomy
allowed teachers greater flexibility of action, this was coupled with increased
responsibility for outcomes. Elements considered important for comparing the relationship
between increased autonomy and accountability included, the political context, the
Educationa system (curriculum, teaching methods, pupil assessment), teacher time and
required duties, and teacher participation in educational reforms and innovations.

In parallel with these developments in what is expected of teachers, there have been
developments in what should be expected of learnersin today’ s society, whichis
characterised by globalisation and rapid change. There is a new emphasis on the
acquisition of what are often referred to as “21st century skills’ (Kozma, 2009). These
skillsinclude critical thinking, problem solving, communication, collaboration, creativity
and innovation, alongside reshaped notions of learning as alifelong and lifewide activity
(P21-Skills, 2007) supported by ICT use and requiring effective digital literacy. The
adoption and negotiation of these skills suggests a need to review the ways in which
students’ learning is assessed. It also suggests the need for an increased understanding of
how this devel oping assessment landscape might contribute to adaptive teaching and
learning approaches in the classroom and beyond (Honey et a., 2005). A 2009 report,
drawing on a collaborative project on 21st century skills and assessment that involved
Cisco, Intel and Microsoft as well asthe OECD, PISA and academic researchers, argued
that:

“Existing models of assessment are typically at odds with the high-level skills,
knowledge, attitudes and characteristics of self-directed and collaborative learning



that are increasingly important for our global economy and fast changing world. New
assessments are needed that engage students in the use of technology and digital
resources and the application of a deep understanding of subject knowledge to solve
complex, real world tasks and create new ideas, content, and knowledge.”

(Kozma, 2009)

In parallel to the increased pressure for teachers to interpret and appraise large amounts of
data about students' learning (Johnson et a, 2014; DfE, 2010; OECD, 2005), the last
decade has seen schools across Europe increasing their investment in the adoption and use
of technology for teaching and learning. This has been accompanied by rising expectations
for more effective teaching and learning and, in particular, the assessment of students
learning (Becta, 2008, 2009, 2010; EVA, 2009). However, whilst technology has done
much to support the more routinised aspects of record-keeping, monitoring and
assessment, and has begun to offer capacity for data-sharing between teachers, parents,
learners and other stakeholders, this capacity and the richer, more formative aspects of
students’ Technology Enhanced Learning (TEL) data have remained difficult to
operationalise, capture and evaluate (Pedrd, 2010, OECD, 2010a). The increasing use of
web 2.0 tools by learners (Luckin et al., 2008, Elliott, 2007) and, in some countries, the
increased student/teacher access to online learning environments (Jewitt et a., 2010, CDD,
2010) and one-to-one computing (Balanskat and Garoia, 2010) pointsto a need for new
and extended perspectives on technol ogy-enhanced assessment in the school setting. There
isaneed to identify and evaluate how and to what extent the availability and use of
advanced learning technol ogies can contribute to teachers' learning about students
learning and enhanced assessment literacies at the school level. Developmentsin
technology-enhanced teaching and learning, such as the introduction of virtual learning
environments, networked society, mobile and ubiquitous computing, augmented reality
and improvements in Al-enabled technol ogies have produced a situation in which schools
are, increasingly, technically complex sites of learning in adigital society. Progress has
been made amongst teachers and learners in the development of the skills and
competencies required to use ICTs productively (Grunwald Associates, 2007), but progress
in the areas of assessment practices continue to lag behind (EVA, 2009, Webb, 2010,
Balanskat et al., 2006)

Teacher inquiry asa means of developing practices

Teacher Inquiry (TI) is an approach to applied research that begins to appear in the
late 1980s (Cochran-Smith and Lytle, 1999), and which focuses on the ability of teachers
to develop evidence-based insights into their own professional practice. However its
origins can be found in much earlier work, such as that of Dewey, who as early as 1933
was aready expounding the benefits of teachers' reflective practice (Rich and Hannafin,
2008). Others have described the Teacher Inquiry approach as having its origins in action
research, critical inquiry and teacher research (Lytle and Cochran-Smith, 1994). Ritchie
(2006) attributes an insider’ s perspective to Teacher Inquiry, aligning the approach to
teachers conducting their own research, in real classrooms and school settings, and
focusing on local issues, which may or may not be generalisable to wider contexts. Dana
& Yendol-Hoppey (2009), meanwhile, describe Teacher Inquiry as avehicle for teachers,
whereby not only are they enabled to “unravel the complexity of the profession” but also to
“raise the teachers' voice in discussions of educational reform”. O’ Connell Rust (2009),
however, marks Teacher Inquiry as a challenge to the academy because the insider focus



and the manner in which questions are posed and data are collected, analysed and
evaluated raises questions for traditional notions about validity, objectivity and reliability.

The key characteristics of Teacher Inquiry can be summarized as reflecting:

an action-oriented approach;

aninsider view;

localised reflection;

the empowering of teacher voice;

achallenge to traditional academic practices that have engendered a debate around
its validity as aresearch approach.

These characteristics, issues and debates are further explored by Dana & Y endol-Hoppey
(2009) who argue that an “outsider” perspective has tended to dominate school-based
research. Teacher Inquiry can bring an “insider” perspective, which may offer valuable and
potentially more meaningful insights than that limited by the traditions of knowledge-
building as defined by the academy. The Teacher Inquiry method promotes a bottom-up,
teacher-centred approach to research more akin to participatory design research methods
(Shurville et a., 2007, Lewin and Luckin, 2010, Underwood et a., 2009).

For the purposes of this review we define Teacher Inquiry as. teachers systematic research
of their own practice in context in order to improve teaching and learning (Rich and
Hannafin, 2008).

This process offers abridge between research, practice and education policy, to engage
teachers as consumers of research and as designers of their own professional development
(O'Connell Rust, 2009) in an intentional, self-critical process of self inquiry (Cochran-
Smith and Lytle, 1999). Teacher Inquiry as an approach to research can be characterised
by a number of common features around identifying, framing, planning and enacting an
inquiry into teaching practice. In line with its definition as systemic, intentional and
contextual, the approach generally takes a definite, planned, purposeful and action-oriented
stance.

The literature suggests that the formulation of an initial question iskey to the
teacher inquiry process (O'Connell Rust, 2009). It is a perplexity (Dewey, 1933), aburning
guestion or passion (Dawson, 2006), awondering (Dana and Y endol-Hoppey, 2009), it is
relevant inquiry (Borst, 1999 cit. in Danaet a., 2001) and it is often specific to the
teacher’ s everyday, moment-to-moment activity and actions (Rich and Hannafin, 2008). If
this formulation of a question is one that reflects a focus upon the process of inquiring
about how students' learning is progressing, then it may have an important contribution to
make to our understanding about how best to help teachers conduct the assessment
process. If the inquiry processis one that uses the vast resources provided through the use
of technology in the teaching and learning process, then it may also add considerable depth
to our effortsto help both teachers and learners to use technology in their approach to the
formative assessment process of learning.

The benefits of Teacher Inquiry include, for example, the manner in which teachers
become collaborators in educational research by investigating their own teaching and
learning problems, a process that can make them more likely to facilitate change based on
the knowledge they themselves create. It can provide the impetus for teachersto find
solutions to their own questions and creates an inquiry stance towards teaching that can
lead to meaningful change for students (Dana and Y endol-Hoppey, 2009). Ellis and Castle



(2010) further state that the agency of Teacher Inquiry generates a confidence in the self
that allows for persistence in the face of obstacles. It encourages teachers to adopt a sense
of personal responsibility that resultsin an ability to make professional decisions and
engage in inquiry, thereby becoming capable of improving their own teaching and
schooling for the benefit of their students and community. Zeichner (2003), likewise, sees
Teacher Inquiry as an important means of professional development and educational
change. These benefits are increasingly relevant as the emphasis upon teacher autonomy
grows and as the technology and data that teachers are required to use becomes
increasingly complex.

There are also limitations to Teacher Inquiry and it isimportant and useful to
identify and recognize some of these limitations as we consider Teacher Inquiry as a
method to support the use of advanced technologies for the purposes of formative
assessment. Concerns have been raised about the research rigour and validity of the
evidence base created through the Teacher Inquiry Process (O'Connell Rust, 2009); the
adequacy of appropriate training for teachers and their orientation to tools and methods
(Dawson, 2007, Rich and Hannafin, 2008); the available support for teachers professiona
growth at school and policy level (Hendricks, 2009, Danaet a., 2001, Ellis and Castle,
2010); the potentially low levels of generalisability of results (Barab et a., 2003); the lack
of motivation and time, and the impact of teachers’ existing workloads (Rich and
Hannafin, 2008)

O’ Connell Rust (2009) suggests that because Teacher Inquiry is “intimately
embedded in practice and in the time-frames of teachers lives in classrooms’ teachers
have a readily available body of evidence that could be brought into this process,
including: “classroom maps, anecdotal records, time-sampled observations, samples of
student work, drawings and photographs, audio and video recordings, interviews,
conversations, surveys, and teacher’s journals, which can be used, over time, to answer
guestions about practice.”

Teacher Design Research

Before considering examples of technology being used to support assessment, it is
worthwhile contrasting Teacher Inquiry with another method through which teachers are
actively involved in developing their practice. Teacher Design Research (TDR) isa
particular approach to participatory design that focuses on devel oping teachers' expertise
as adaptive innovators through long-term involvement in iterative design research and a
process of guided professional development (Bannan-Ritland, 2008, p. 246). A key feature
of this approach isthat teachers’ learning comes from their own experiences of cognitive
dissonance during the design cycle rather than from outside experts per se. Teachers learn
about design processes as research activity, whilst researchers learn about teaching
practices as design principles, each learning from the other. In this way, Bannan-Ritland
suggests:

Teacher design research then becomes a context for inquiry that meaningfully
provokes teachers to restructure their core ideas, beliefs, and practices. (Bannan-
Ritland, 2008, p. 246)

This, in turn, has been described by some as a means of re-envisioning teachers
professional development needs by enabling teachers to move beyond existing routines to
reconceptualise their practice in a process of context-oriented continuous innovation which
allows teachers to construct their own meanings of change processes, both individually and



collectively (e.g. Laurillard, 2012). From this perspective, problem definition begins with
teachers rather than researchers and the design process encourages the articulation, through
dialogue, of teacher beliefs and practices in the form of a shared community of inquiry. A
key characteristic of this approach is that:

Teachers are treated as design researchers actively involved in contributing to a
conceptual design, and the power of the context of their classrooms is recognized
as fundamental to design and research activities. (Bannan-Ritland, 2008, p. 249)

As such, Teacher Design Research, as a participatory design model, places the teacher (and
their students, classrooms and schools) at the heart of the educational research process. A
key goal of this approach is to realign teachers’ professional development with their own
context and practices and to expand the outcomes of this model to include national and
international levels. One successful and much adopted example of the TDR approach is the
Japanese Lesson Study model?, the premise of which is that a small group of educators
jointly designs, teaches, studies and refines a single class lesson. This takes the form of a
‘research’ lesson with a view to improving teaching and learning and teachers
pedagogical knowledge (Cerbin and Kopp, 2006) in and through their enactment of an
iterative, emergent and cyclical design process.

Teacher Design Research as a method involves rethinking traditional ideas about
how educational research is conducted. Researchers must be prepared to devolve power to
participants, and participants must be open to new ideas and be intimately involved in
creating and sharing those ideas (Bannan-Ritland, 2008, p. 259). Some hope that this will
help to close the “credibility gap” (Levin & O’Donnell, 1999) in educational research,
which is often seen to be too far detached from practice to be useful from a teacher’s
perspective (The Design-Based Research Collective, 2003, p. 5).

Linking Teacher Inquiry and Teacher Design Resear ch

The first section of this review highlighted the expectations that the current educational
context places on teachers to be effective in and accountable for their assessment of
student learning. The next reviewed the literature on the practice of Teacher Inquiry more
generaly. We now explore the relationship between these, and in particular, work in which
teachers use technology specifically to inquire into and assess their students’ learning.
Teacher Inquiry has been applied to many areas of teaching and learning over the
last three decades, covering arange of subject areas and teacher-oriented practices.
However, its use in curriculum-based, technol ogy-enhanced field experiencesis not
common practice (Dana and Dawson, 2007). Daly et a., (2009), in their study of teachers
continuing professional development with ICT, argue from atechnology perspective that:
“teachers need to use socia software such as blogging and podcasting to support inquiry
into their practice” and that “teachers need to learn how to work with Web 2.0 and
integrate technologies into their everyday lives’. This recognition of the need for better
engagement with emerging technology is aso evidenced in arecent OECD report on
students’ technology use and its impact on educational performance as evidenced in PISA
(Pedro, 2009). The report raises concerns about the potential lack of awareness among
educators, parents and policy makers about the consequences of the increasing ICT
familiarity of students and of a second digital divide around competences and skillsin ICT

1 http://www.lessonresearch.net/




use. It callsfor the fostering and development of 21st Century skills and competences
amongst students and the adoption of holistic policy approachesto ICT in education as
computer ratios reduce and the availability of digital learning resources grows.

Here we present a comparative review of three case studies. These represent
teacher inquiry in a range of contexts, beginning with peer-led continuing professiona
development; then moving to structured professional development; and finaly to
structured and assessed development. Whilst these are al US-based cases, and therefore
may not be representative of the whole field of teacher development or inquiry, they offer
strong examples of the variety of links possible between development and inquiry. We use
these examples to identify a set of common characteristics, which may usefully contribute
to the development of a framework for technol ogy-supported teacher inquiry into students
learning.

Study 1 explores the participatory design of an online community of practice in the form
of aninquiry learning forum (Barab et al., 2003),

Study 2 examines a study of pre-service teachers' mentor-supported inquiry into the use of
technologies as a support for teaching and learning in field experiences [school
placements] (Dawson, 2007).

Study 3 focuses on the use of a video analysis tool to support Teacher Inquiry into
students' learning in pre-service teachers mentor-supported field experiences [school
placements] through the lens of national assessment standards (Rich and Hannafin, 2008).

The comparative review of these cases is provided below in the form of a matrix. In this
matrix (Table 1), common themes across the three studies have been identified (column 1)
with the aim of providing a baseline typology for the consideration of the kinds of tools
and methods that may potentialy be of interest in a Teacher Inquiry scenario.

TABLE 1HERE



Findings from the cross-case review

The results of this cross-case review suggest that the following are important
characteristics to be considered in planning ateacher inquiry type scenario.

e A clear understanding of the inter-relationships between teachers, researchers and
designers; acknowledging the potential impact of crossing boundaries between
insider and outside knowledge; and identifying ways of negotiating differencesin
understanding, purposes and goals

e Recognition of the mutual inter-rel ationships between study (teacher-led activity)
and meta-study (researcher-led activity) in the development and application of
inquiry methods and tools

e Recognition of the need, and planning for, participant orientation to tools and/or
methods

e Recognition of the implications of teacher agency and finding a balance between
teachers' application of the inquiry process and the co-development of this process
by teachers, researchers and tool designers

e Understanding the difference between the provision of tools to support inquiry (in
generd) asin study 1; and the provision of a set of tools and methods for designing
teacher inquiry, asin studies 2 and 3

The cross-case comparison of studies into the Teacher Inquiry process examined above
show that there is a precedent for dialogue between researcher-led and teacher-led
development and the application of Teacher Inquiry methods.

These three studies aso illustrate a shift, over time, in emphasis away from
researcher-centred studies to teacher-centred approaches. Thisisin line with the genera
literature on Teacher Inquiry discussed earlier in thisreview. At the sametime, it is evident
that this shift has been accompanied by a move towards a more design-centred approach to
Teacher Inquiry and the generation of inquiry methods that will support and guide teachers
and enable them to participate in evidence-centred and evidence-based decision-making
(see studies 2 and 3 in particular). This systematisation of the Teacher Inquiry processis
intended to go some way towards bridging the gap between classroom and academy and to
meeting concerns raised in the literature around the validity of teacher research (O’ Connell
Rust, 2009).

Teacher Inquiry into assessment practices with technology

Research on technology and assessment provides evidence that researchers and
teachers are rising to the challenge, but there is considerable work still to be done.
Attention has often focused on summative testing (SQA, 2007, Beevers, 2010). However,
recent trends and developments in technology (Winkley, 2010), such as mobile,
ubiquitous, distributed and immersive environments, aswell asarisein socia and
collaborative networks have generated an increasing interest in the use of technology as a
support for formative assessment (Beevers, 2010, Elliot, 2007, Pachler et al., 2009). Whilst
the latter encompasses the more routinised aspects of record-keeping, monitoring,



assessing and reporting on the learner’ s progress, it aso extends to an increased capacity
for data capture, analysis and dissemination. Examples include the use of e-voting systems
(Hanley and Jackson, 2006), learner e-portfolios (Kimbell, 2008), diagnostic testing
environments which offer adaptive, ipsative assessment data for teachers and students over
time (Winkley, 2010, Ripley, 2007, Bull and Kay, 2007, Zapata-Riveraet al., 2007), use of
handheld devices to capture data (Bennett and Cunningham, 2009), activity logs,
timestamps, version tracking, target-setting (Jewitt et a., 2010), self-guided learning
(Sainsbury, 2009), learning journals, and so on. Less well developed, but increasingly
emergent, are new forms of assessment, which take into account opportunities for

technol ogy-supported peer, collaborative, and self-guided learning (for both teachers and
learners) using online socia networks and read-write technologies such as web 2.0,
(Luckin et a., 2008, Elliott, 2007) as well as for increased parental participation (Lewin
and Luckin, 2010) via distributed learning networks. While routine and simple adaptive
testing in well-defined domainsis now easier, at |east, where established question banks
exist, there remain concerns about authenticity and plagiarism.

In parallel to the increased interest in formative assessment and the use of
technology, the nature of the technology that can be used to support assessment is
continually developing. This constant state of flux means that the practices through which
technology is used for assessment are also evolving. One current technology devel opment
with specific implications for assessment is Learning Analytics (Nesta, 2012). Learning
analytics (LA) is concerned with interpreting the wide range of data available about
learners and presenting the results of this interpretation in ways that can be used to assist
the learning processes. This represents a major step towards using technology to measure
what matters for learning, rather than what is ssimply easy to measure. LA involvesthe
tailoring of educational opportunities based on advances in modelling learners by
collecting data, the use of data mining techniques, and the visualisation of data as
appropriate to learners, teachers and others [see
http://horizon.wiki.nmc.org/L earning+Anal ytics]. Frequently, the datathat is gathered
about learnersis derived from learners online interactions. However, smaller numbers of
tools exist that gather data from other sources, such as galvanic skin responses, heart rate
and learners’ own self-reports (Luckin, 2010). LA draws heavily on advances made in the
field of educational data mining, which draws on other disciplines such as data mining,
psychometrics and statistics, and on visual methods for data analysis. LA offers astrong
example of how technology offers unique opportunities for assessment. However, the
potential of these opportunities to be met will depend greatly on teachers’ ability to
structure effective inquiry activities to probe the rich data sets that technology can afford.
Technology can support assessment for learning by providing tools to traffic in assessment
interactions. potentially making them more prompt, representationally rich, and interactive,
but only if teachers become fluent in using the avail able technological toolsto inquire
about their students’ learning.

The technology enhanced assessment literature primarily focuses upon learning in a
formal classroom or |aboratory environment and the subject of the assessment istypically a
formal subject area, such as science, including computer science (Nesta, 2012). There are
examples of work that considers less formal environments: Wishart et al. (2010), for
example, report work in a museum context where teachers and peers provided feedback
and guidance to student groups as they constructed presentations. Other work focuses upon
automated assessment techniques. For example, Naudé et a ., (2010) report the use of an
automated assessment technique (AssignSim) that quantifies the structural similarity
between unmarked student submissions and marked solutions. The reported experiments
show a good correlation of assigned marks with that of a human marker. The range of




technologies that are used also varies. For example, a Web-based dynamic assessment tool
isdiscussed by Wang et al (2010) and is demonstrated to provide e-Learning effectiveness
over a 2-week period as evaluated by post-test scores, whilst an interesting example of
Audio Feedback Assisted Learning for Student and Staff Experience (AFAL), found
positive impact on learning when optimal methods of audio feedback were employed
(JISC 2010).

There are many examples of innovative and well researched e-assessment
techniques being used within Higher Education, but little evidence of any substantial and
positive impact on learning and teaching (JISC, 2009). Cultural and administrative
practices can ‘ mitigate against the propagation of successful initiatives (ibid: 14).

Our review has identified some interesting examples of technology being used to
support the processes of teacher inquiry and formative assessment. These examples
highlight the wide variety of technologies and practices that are being adopted. They aso
highlight the impact of the culture and context within which the technology is being used.
Various contextual factors were identified as constraining the innovations being reported,
for example, difficulties in accessing resources, such as appropriate physical location,
technology devices or human support. Institutional rules (home and formal educational
ingtitution), regulations, curricular, timetabling and the entrenched nature of learners
existing habits and their prior, informal experiences were also identified as limiting factors.

The ingtitutional, practice-based character of these limiting factors suggests that the
Teacher Inquiry process iswell placed to understand and intervene in the broader context
within which teachers operate. It may therefore offer auseful medium for the introduction
of technology innovation. In the final section of this paper we outline a proposed
methodol ogy through which Teacher Inquiry can be used to assist the development of
effective technology enhanced assessment.

Discussion: teacher inquiry into student learning

Against the context described earlier, and faced with the complexity of the so-called
“wired society”, the use of Teacher Inquiry (TI) to support teachers' technology-supported
evaluation of students’ |earning offers an important opportunity for shaping teachers
participation from the bottom-up. In this review we couch the process of assessment as a
process through which teachers inquire about their students’ learning progress. We situate
this within the broader sphere of Teacher Inquiry more generaly.

Table 2 provides a comparative overview of the key features of Teacher Inquiry,
and Teacher Design Research drawn from the review of the literature. We have selected
Teacher Inquiry and Teacher Design Research specifically, because they are popular
processes through which teachers are able to involve themselves in the research process.
Alongside these, we present a preliminary outline of the characteristics that are important
to the implementation of Teacher Inquiry. When applied to the assessment process we
have called this integration of Inquiry and Design Research, “ Teacher Inquiry into Student
Learning” (TISL). We propose that these TISL characteristics are used to frame a method.
The table makes clear that TISL benefits from earlier work around the process of teacher
inquiry and its contribution to teacher professional development and the wider research,
educational and policy communities. There are some key ways in which TISL extends and
builds on this prior art, as follows:

e Anincreased emphasis on data-driven decision-making
e A sharp focus on the impact, role and implications of technology and the
implications of technology for data capture, analysis and visualisation



e A focus on real-time adaptations in teaching and learning

e A focused view of teacher professional development centred on the
development of teachers’ assessment literacy, and of technology-supported
formative e-assessment in particular. Freebody et al. (2006) suggest that, in the
kinds of rapidly changing contexts facing schools today, the notion of teachers
asinnovatorsis crucial to successful change management in schools.

e A halistic, systemic approach to teacher professionalism which integrates
deeply both with students’ learning and with schools wider strategic planning
needs (through the lens of assessment practices and purposes)

Teachers need to be able to create and adapt their instructional practices, to use robust
methods of systematic inquiry, to engage in knowledge-building dialogues with
professional instructional designers and university researchers, and to contribute to
advancesin their specialist knowledge domains. In other words, teachers need to work as
innovators who design and create new pedagogical practices, as researchers who inquire
into and assess their innovations, and as knowledge builders who contribute to
accumulating the knowledge of their professional community (Freebody et al., 2006, p 65).
Schools should see themselves as innovation networks (Hargreaves, 2008). In order for
this to happen, teachers need to be encouraged and supported in their engagement in a
systematic inquiry into their own practices, thus enabling schools to capture and benefit
from the emergent innovations that arise in and through the everyday practice of teachers
as they respond to specific issues arising in the local context (ibid, p67).

TABLE 2 HERE

In this paper we have reviewed the literature concerning the process of Teacher Inquiry
and the practices through which teachers conduct assessment activities with technol ogy.
We identify the situation in which schools are increasingly technically complex sites of
learning in adigital society and recognize that progress in the areas of assessment practices
continue to lag behind technology enhanced learning more generally. We conclude by
identifying a set of key characteristics of Teacher Inquiry that are used to formulate the
TISL characteristics, which can be used as the basis for a method to support the formative
assessment process using technology.
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TABLES

Study Study 1 Study 2 Study 3
Characteristics | (Barab et al., 2003) (Dawson, 2007) (Rich and Hannafin, 2008)
Relationships | Teachers’/Mentors Teachers/Mentors Teachers/Mentors
Researchers Researchers Researchers
Designers (Tools) Designers (Tools)
Tool Design Participatory Co-Design | Readily Available Tools Not specified
Approach Researcher-led Teacher selected Researcher selected
Focus on tool/users Focus on inquiry method Focus on tool/inquiry method
Tool Yes (Website) No (Ad hoc selection) Yes (Video Analysis Tool)
Developed
Inquiry No Yes Yes
M ethod Given
Area of Maths/Science Technology Assessment
Inquiry (Aol)
Aol chosen by | Academic Researchers Academic Researchers Teacher Educators
Sub-Aol Teachers Teachers Teachers
chosen by

Study Purpose

Improve Class Practice
Teacher Development
Promote Inquiry
Learning

Develop Inquiry Tools

Improve Class Practice
Teacher Development
Develop Inquiry Methods

Improve Class Practice
Teacher Development
Develop Inquiry Methods
Develop Inquiry Tool

I nteraction Communities of Practice | Collaborative Inquirers Collaborative Inquirers

Type Collaborative Inquirers Small scale Small scale
Large and small scale Teacher education (formal) | Teacher education (formal)
Peer education (informal)

Study Design-led (Tool) Researcher-led (Theory) Researcher-led (Theory)

Approach Researcher-led (CoP) Teacher-led (Practice) Teacher-led (Practice)
Teacher-led (Inquiry) Both focused on Inquiry Both focused on Inquiry

Inquiry Not defined/prescribed Defined/guided (Textbook) | Defined/guided (Trigger/Lens)

M ethod

Study Type Meta-study (R) / study | Metastudy (R) / study (T) | Meta-study (R) / study (T)
Q)

Key Participatory Design Inquiry Method Inquiry Method

Contribution Collaborative  Practice | Teacher motivations Inquiry Tool and EBDS
and Communication Framing an Inquiry | Trigger/Lens Approach
Teacher Development Question Assessment Focus

Technology and Learning

Inquiry Inquiry Lab (CPD | Develop a  ‘burning | Establishing atrigger

M ethod focused) question’ Choosing alens
Inquiry Circles (Sharing) | Identify passions (framing) | Planning for/collecting data
Inquiry Classroom | Generate an inquiry plan Analysing data/practice
(View) Collect and analyse data Changing practice

My Desk (Teacher Folio)

ILF Lounge (Discuss)
ILF Library (Resources)
ILF News (Updates)
ILF Office (Information)

Take action/implement
results
Share findings

Iterative process

Sharing findings

Iterative process

Issues Arising

Control of design
Definition of terms
Insider/outsider gap in
knowledge and
understanding

Guidance/support

Skills v pedagogy
Technical issues/support
Time/workload

Guidance/support

Abandoning tool support for f2f
interaction

Motivation: time/workload
Single evidence source

Table 1: cross-case review of approaches to, and characteristics of, teacher inquiry

research




Teacher Inquiry (T1)

Teacher Design Resear ch
(TDR)

Teacher Inquiry into Students
Learning (TISL)

Establishing a trigger question
Brainstorming ‘ passions
Choosing alens

Collaborative needs analysis
Explicit articulation of current
beliefg/practices

Select an area of study

Align to state and national
standards

Research orientation (methods and
tools)

Collaborative needs analysis/contextual
analysis

Establishing atrigger

Articulation of current beliefs/practices
Choosing an assessment-oriented lens

Framing purpose(s)

Guidance/Support/Dialogue

Guidance/Support/Dialogue

Guidance/Support/Dialogue

Developing a plan of action
Data collection
Dataanalysis
Datainterpretation

(Iterate and refine)

Data collection (literature
reviews, learning data sets—
students, colleagues, experts)
Data and context analysis
Data-driven decision-making
Datainterpretation

Developing a plan of action
Data-driven decision-making

Data collection/capture
Datavisualisation

Data and context analysis

Data interpretation (filters, influences,
relations)

Datavalidation

Enacting change
(Iterate and refine)

Conceptua design and
prototyping

Cycles of evaluation and analysis
Emergent process model

Iterative design cycle
Technology awareness
Conceptua design/protoptyping
Enacting change

Sharing findings
(Iterate and refine)

Presentation of conceptual design
and prototyping to others

Sharing results

Teacher-centred

Teacher-centred

Teacher, learner and school-centred

Continuity of change in action
Sustained professional growth
Developing an Inquiry Stance

Continuity of change in action
Sustained practice-based
professional devel opment
Cycles of research

Sustained practice-based professional
development

Real -time adaptive teaching and
learning

Continuous diffusion of innovation
Informed participation in research

community
FOCUS: FOCUS: FOCUS:
Action Design Assessment

Professional development
Learner improvement
School improvement

Professional development
Learner devel opment

Professional development

School improvement

Assessment literacy (with certification)
Summative, evaluative, formative
Formative e-assessment

GOAL: Teachers as innovators,
making changes to practice,
informing wider educational
agendas, shift in teacher beiefs
about innovation and practice

GOAL: Teacher asinnovators,
adaptive teaching, participantsin
multiple design cycles, shiftin
teacher beliefs about innovation
and practice

GOAL: Teacher as professiona
practitioners, able to make informed
changes to their practice, through an
enhanced understanding of technol ogy-
rich learning contexts and formative e-
assessment.

Table 2: teacher inquiry into students' learning: from action research to formative e-
assessment in technol ogy-rich learning contexts







