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Vilma Galstaun

University of Sydney, Australia
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Boris Handal
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Abstract There is a call for higher education institutions and professional learning providers to
support pre-service teachers (PST) in developing competency in data literacy through clinical
(classroom) practice. However, PST rarely have the opportunity to collect and analyze data that is
relevant to their own classroom practice. In this paper, we put forward the results of a study that
centered on PST conducting their own action research project during a ten-week professional
experience placement in a high school. The aim of the PST’s action research studies was to
demonstrate that their data-driven pedagogical decisions had a positive impact upon their students’
learning outcomes. It was found that while all of the PST could develop a research question and
collect data, they needed more explicit training in action research and data literacy skills to develop
a range of competencies that would support them in making nuanced data-driven learning and
teaching decisions in the classroom.

Keywords: teacher action research, initial teacher education, data literacy, professional learning,
Proof of Ongoing Learning (POOL)

Introduction

There is a call in research for higher education institutions and professional learning
providers to encourage competency in data literacy through clinical (classroom) practice
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(Bocala & Parker Boudett, 2015). The consensus is that providers should offer courses that
combine training in real school settings using authentic examples, such as data from their
own school or local area (Mandinach, Friedman, & Gummer, 2015). These studies put
forward a similar line of argument, in that in-service teachers need ongoing access to
professional learning using authentic data in real world contexts. While there is a growing
body of literature on in-service teachers and data training, there is a lack of research on how
best to train pre-service teachers (PST) in developing their data literacy (Reeves & Honig,
2015). There is limited research on how to skill PST in using data in terms of what data they
will access, how to collect and analyze data, or even how to present the story of the data in
a format that is appropriate for stakeholders to understand. These are the skills necessary
for being data literate. Gaining these capabilities is confounded by the complexities of
providing PST with access to authentic learning contexts during their initial teacher
education.

The aims of the study were to show how PST, while on a 10-week professional experience in
a high school, demonstrated Proof of Ongoing Learning (POOL) and how their pedagogical
decisions had a positive impact on their students’ learning. The PST undertook an action
research project that centered on their own classroom context. Here, we examine the PST’s
understandings of how and why they undertook the action research project, and how they
collected and represented their data to determine POOL. The notion of POOL is put forward
by the authors as a means of understanding how being data literate has a significant impact
the role of teachers. Being able to prove that a student is learning is at the center of
teachers’ work where learning occurs over the period of a set timeframe, such as across an
academic school year. It is important for PST to have the skills and strategies to be able to
collect and measure data to show that their students are learning, where and when they are
learning, and how the learning can be further enabled. We argue that action research
provides the framework through which PST can make informed learning and teaching
decisions. The research questions that framed the study are:

(1) What is the role of action research in initial teacher education?
(2) What drives PST in their decisions to collect and use data?

(3) How can professional learning sessions in data literacy be better designed to
facilitate deeper learning for the PST?

Literature Review

Data literacies in initial teacher education. In initial teacher education, data literacy in the
classroom is gathering attention as a necessary graduate skill. Data literacy has been put
forward as being a panacea for school and system improvement. Data literacy includes data-
rich activities ranging from local school-based assessments and examination results to state,
national, and international benchmarking (standardized) assessments. It has been argued
that educators need to be taught how to use data to identify sub groups, challenge views on
students and student progress, understand student thinking, and to confirm what they
know about them (Quint, Sepanik, & Smith, 2008). The research clarifies that educators are
increasingly responsible for making use of these multiple sources of data about student
learning and school-based decisions as ways of seeking improvements in teacher
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professional learning and school management (Bocala & Parker Boudett, 2015; Coburn &
Turner, 2012; Wayman & Jimerson, 2013).

Vendlinski and Phelan (2011) posit that effective professional learning initiatives should
focus on providing three aspects of development: developing the content knowledge of
teachers in the domain of use; developing a community of teacher learners, in this sense a
Community of Practice as articulated by Lave and Wenger (1998); and allowing teachers to
explore students’ work including both accurate and inaccurate examples. Studies have
demonstrated that in-service teachers favourably viewed classroom-contextualized
interventions using authentic data, preferably from their own school or district, and that
they value opportunities for collaboration and the social framing of data use (Farley-Ripple
& Buttram, 2015; Gerzon, 2015). Mandinach and Gummer (2015) found that while teachers
have some understanding of how to use data, they lack the skills to be effective. Mandinach
and Gummer (2015) further articulate that teachers working in teams can compensate for
the individual lack of competencies thus further advocating the social framing of data
literacy put forward by Farley-Ripple and Buttram (2015).

Educators and those training to be educators need mastery in their data skills in order to be
able to work as individuals and to be part of collaborative conversations on using evidence
to make instructional decisions (Bocala & Parker Boudett, 2015). In their research on PST
data literacy, Reeves and Honig (2015) contend that, “data literacy can assist teachers in
moving from an intuitive, disorganized, undocumented, “in the head” process of assessing
their students to a systematic, consistent way of monitoring student progress” (p.90).
Educators need to be able to collect appropriate data to inform learning and teaching
decisions and to be able to present these decisions and their effects to their key
stakeholders. This need for data creates a push back on higher education providers that
offer initial teacher education programs to upskill PST in being data literate as there is an
expectation that PST will graduate with the capacity to collect, analyze, and produce data
and data driven outputs.
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Phase 12016 Phase 2 2017 ‘ Phase 3 2018 Phase 4 2019
s | Explore - Develop - Refine Integration
= Establishing action /" Developing data / Refine data literacy Integrate data

and action research literacy in to practice

research approach literacy

-~
PSTs Reflect PSTs Refine PSTs Recognise
0 e Focuson *  Refineaction ® Inclusionof
2 reflection of [EEAT pces specific methods
[=} 8 to include explicit e
© action research 19 training
;n.' pre-trainingon :
y process ot ifberacy . LmktcT proof of To be collected
3 s Focuson ®  Include oncampus effective
g changing days during teaching
é classroom professional e Recognitionof
=5 practice experience to value of action
o age Process research
—
- -~ - -~
2019
Assess 2020
National Capstone Assess
Assessment

To be collected

Data driven action
research

Figure 1: Dual feedback action research model

Action research in initial teacher education. Action research, in general, falls within a
qualitative research paradigm and centers on research undertaken on action (Cohen,
Manion, & Morrison, 2007). The methodology and methods used to conduct action
research are diverse (Cohen et al., 2007; Kemmis & Mc Taggart, 2000). The expansive body
of literature on action research, which spans more than seventy years, articulates four key
features characteristic of action research study (Lewin, 1946; Mertler & Charles, 2008;
Cordeiro, Baldini Soares, & Rittenmeyer, 2016). These four characteristics being: 1)
participation and collaboration; 2) a constant and iterative cycle of self-reflection, which
includes planning, acting, observing, and reflecting; 3) knowledge generation; and 4)
practice transformation. The action research model applied in this study was based on the
four phases and relied on dual modes of feedback to refine the overarching research design
and the PST’s action research model and data literacy training. The study also draws upon
the action research model put forward by Kemmis and McTaggart (2000), which is centered
on an ongoing cycle of planning, action, and reflection. Traditionally, an action research
study may have a clear beginning; however, there is often no clearly defined endpoint. The
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current study is in its fourth year, and with each round of data collection we have developed
a deepened understanding of how action research can be used to inform course design. The
study, which commenced in 2016, was designed to run over several phases. Each phase of
the research constitutes one course offering (i.e. the course is offered annually). This paper
is centered on Phase 2, and the data was collected from July to November 2017.

A central feature of action research is that revisions and improvements are made within a
cycle so that changes are implemented as part of improving the outcomes/design in the
following and subsequent cycles. This can be seen in the model (Figure 1) where there is a
dual-feedback loop. The cyclical nature of action research provides opportunities for both
educators and PST to learn from the previous research phases (Mertler & Charles, 2008).
Feedback from students has been shown to be a valuable resource for improving the
learning designs (Mandouit, 2018). In this sense, the design of this action research project is
a significantly iterative process where the researchers refine the model and the materials;
the PST learn from their own experiences and from viewing past assessments, the PST feed
their new knowledge and experience into subsequence assessments and teaching, and the
research team keep learning after each iteration. The PST used a linear action research
process as this worked well with the design of their course and professional experience
(Figure 2).

« Identify a general theme / aim / purpose

* Generate a few more specific focus
) questions

* Conduct broad secondary research

¢ |dentify what primary data and tools you
4 need

¢ Collect primary and more secondary
5 information

¢ Collate and analyse the data

* Propose appropriate individual and group
7 action

¢ Communicate your findings effectively

Figure 2: Action Research Model (preservice teachers)

Methodology

Research context. In order to develop their data literacy, PST in Year 3 of their secondary
teacher education program were required to undertake an action research project while on
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professional experience. PST were required to identify a research area and relevant research
guestions for the development of a research study that integrated the collection and
analysis of data. This provided the PST an authentic learning and teaching experience. The
PST participated in a one-week intensive course on high school teaching methods prior to
their professional experience. The intensive course comprised 20 hours of face-to-face
classes (i.e. five days of four-hour classes). The remainder of the course (i.e. six weeks of
four-hour classes) was conducted post professional experience. The methods course is a
mandatory course for initial teachers in the State of New South Wales (NSW Education
Standards Authority, 2017). As part of the intensive week, PST attended lectures/seminars
about action research; the importance of developing a research question; and the basic
statistical functions necessary for teachers to use, such as data displays using box and
whisker diagrams and scatter charts. Basic statistical metalanguage was explicitly covered in
the workshops, and terminology, such as population group, pre-test, mean, median,
participants, data, data analysis, and visualizations, was also addressed.

In the first fortnight of their professional experience, PST had to identify a learning and
teaching issue and develop a strategy for implementation in one or more of their classes.
They were then required to design an action research study. Scaffolding was provided to
guide PST through the required cycles of learning so they were better able to implement
their interventions. The completed action research projects were submitted at the
conclusion of semester as a summative assessment. A scaffold was provided to support PST
in writing up the results of the action research project. The scaffold was in the format of a
journal article template. This was deemed an appropriate format as the PST were familiar
with academic papers, and it provided the PST with an understanding of how research
papers are generated.

Data Collection and Analysis

Participants. This study involved a cohort of third year PST at a metropolitan university in
Sydney, Australia. The PST must study two Key Learning Areas (KLA); for example, maths
and English, as part of a secondary teaching degree. Twenty-five PST submitted their action
research projects for analysis. This is a 56.8 percent response rate, which is viewed as
acceptable (Nulty, 2015). Thirty PST completed the survey out of an enrolment of 44 PST.
This is a 68.2 percent response rate, and is viewed as an acceptable response rate in social
sciences research (Nulty, 2015). No persuasive measures or incentives were offered to
participants to participate in the study. It should be noted that the researchers are also
participants in the study; however, our views are not presented here.

Action Research Projects (summative assessments). The action research projects were
submitted as summative assessments. They were not analyzed until after the PST’s final
grades were confirmed. The data was coded thematically, and the themes were drawn from
the action research project template that the PST were provided with to present their
findings. This approach to coding is deemed appropriate by Mason (2012). We were aware
that when we were coding the projects that the categories may not be consistent and that
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there was likely to be some blurring between the codes. In particular, we expected to have
some cross over in the categories for the area of research, data sources, and methods of
visualization as these were unpacking the PST’s own understanding of their research design.

Survey. The survey was administered at the University during an on-campus session one
week after PST completed their professional experience. It was an expectation that the PST
had already generated a draft of their action research findings so that they would be able to
respond to the survey. The survey comprised 15 items. Twelve items were open-ended and
three provided listed options. The survey was first administered in 2016 to a cohort of PST
completing the same, albeit now revised, project (Kennedy-Clark et al., 2018). Analysis of
the surveys involved discovering patterns, themes, and categories in the data. This was
essential as these themes and categories could be used in the later phases of the study in
subsequent years. Simple frequency analysis was used for analysis and the frequencies are
represented as percentages.

Results

Two sources of data are presented in this paper: the action research projects (final PST
assessment) and a post-intervention survey. The three main themes to be discussed in
relation to the data are 1) action research and the role of action research in initial teacher
education; 2) research topics and data collection techniques; and 3) PST’s perceptions of
action research project.

Action research projects. The action research projects are PST’s final summative assessment
that reported on the findings of their action research study. The action research projects
were analyzed individually using these pre-determined themes: research area, literature
sources (secondary evidence), data sources, data visualization, and level of competency.
From the 25 action research projects that were analyzed, it was evident that 14 of the PST’s
projects were deemed to be at a novice level of competency, nine were deemed to be
developing, and two were not included as alternative assessments were submitted. The
measure of novice, developing or competent was based on the PST’s selection of the
visualization and its appropriateness for the data source, the level of complexity in
describing the data, and the reliability of the outcomes presented. The PST’s research
projects covered a range of research areas (Figure 3) with the main research area exploring
the different teaching methods (60%, n=15). The topic of different teaching methods
explored different pedagogical strategies, such as problem-based learning, inquiry learning,
setting learning goals, strategies for EAL/D students, and scaffolding learning. Three PST
(12%) investigated the topic ICT in Education.
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Research Areas

TEACHER REFLECTION 4%
DIFFERENTIATION 4%
LOW SOCIO ECONOMIC STATUS 4%
DATA LITERACY 8%
BEHAVIOUR 8%
ICT N 129
METHOD i ' ! ! \' 60%

0% 10% 20% 30% 40% 50% 60% 70%

Frequency %

Figure 3: Research areas (topics)

Regarding data collection strategies PST used, twelve PST (48%) had a pre-test, post-test
approach with a further ten PST (40%) having a pre-test, mid-test, post-test approach. Two
PST (8%) had a combination of observations and documentary analysis. Two PST (8%) did
not collect data due to in-school factors, such as changing supervising teachers or class mid-
way through their professional experience. A range of data visualization types were used by
the PST. Ten PST put forward two visualization types such as bar graphs and pie graphs.
These representations are presented in Figure 4, whereby a total of 35 visual
representations were analyzed. The most frequently used representations were bar graphs
(20%, n=7), pie graphs (17.1%, n=6), numeric tables and dot plots, both with a frequency of
14.3% (n=5). What is evident from the analysis of the action research studies is that the PST
were largely able to design an action research project and collect classroom data. However,
it was found that the representations used by PST were largely naive. PST were using pie
charts and bar graphs to present test results instead of more appropriate visualizations,
such as box and whisker diagrams. We surmise here that the research team needs to
provide far more detailed and prolonged support in developing PST’s data literacy and data
reporting skills.
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Data Visualisation Types
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Figure 4: Data visualisation types

Post-intervention survey results. The survey results complement the findings of the action
research projects. In some instances, there is an overlapping of the findings.

Action research and the role of action research. In order to provide context on the main
research areas, survey item one was aimed to elicit a definition of action research from the
perspective of the participants. Less than 30% (n=9) we able to accurately define action
research in terms of improving or informing teaching practices. One PST specified that
action research was:

studies carried out in the course of an activity or occupation typically in the field of
education to improve the methods and approach of those involved [female, English
teacher].

Thirty three percent of responses (n=10) defined action research as collecting data to
answer a research question. For example, a PST stated that action research was:

undertaking research aimed at providing data and information showing how
different students learn and develop [female, history teacher].

A further five PST (17%) described action research in terms of ongoing practice, undertaken
whilst teaching. Three responses (10%) were ambiguous and this impacted upon
understanding (e.g. incorrect word choice). For example, “the development of their writing
and literacy skills” and “behavior management” were provided as answers. Three PST did
not answer. What this suggests is that despite the training sessions on action research and
the explicit training in metalanguage, the PST needed more exposure to the concepts
underpinning action research. That is, their metalanguage of action research needs a more
concentrated effort by the teaching team.

Iltem two asked respondents to: “Describe your action research project and why you
selected this area for investigation. (i.e. what did you do, how did you plan it, and why did
you investigate this area)”. Given that this item was asking participants to describe their
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own studies, there was, to be expected, a diverse range of answers. Examples of response
include:

I researched the effectiveness of positive behavior management on student learning.
| compared student centered and teacher centered learning [female, history teacher].

My project assesses the effectiveness of the use of relevant examples in order to
enhance learning capacity. This was constantly performed through daily substitution
of examples of globalization in order to appeal to a year 8 female class [male,
geography teacher].

My action research question is centered around students’ interests and how they can
have an impact on classroom engagement if incorporated in the content. | planned to
collect data by observing my students’ behavior and engagement when their
interests were incorporated in the lesson [female, history teacher].

What was evident from the analysis of the participant responses it that they were all able to
identify a target population and articulate a learning and teaching intervention.

Iltem three asked the PST to: “Describe your perceptions of the teacher’s role as related to
action research (i.e. how did you see your role as teacher and researcher)”. Fifty-seven
percent of respondents (n=17) indicated that their perception of the teacher's role was
related to improving teaching, student learning, task design, understanding students,
teacher as a "guide", assessing learning, and supporting learning. Seventeen percent (n=5)
were pragmatic about the action research process and described it in terms of actions to be
completed without any mention of teaching and learning. In this respect, they made
reference to the practice of collecting data rather than the implications of the research on
the learning and teaching. Ten percent (n=3) saw themselves as a teacher and not a
researcher and made no mention of the learner or learning. A further ten percent (n=3)
provided ambiguous responses in that they were not related to the question (e.g. good and
professional). A final seven percent (n=2) provided no response. It was positive to see that
over half of the respondents linked action research to their learning and teaching

Overall, in relation to the research question: What is action research and the role of action
research in education? It is evident that while most PST had a working understanding of
action research, they needed more exposure to action research in order to better
conceptualise the process. Secondly, the PST needed opportunities to see the connections
between collecting data and making classroom decisions.

Research topics and data collection. Several survey items were designed to elicit
information pertaining to what the PST thought that their main research topic was, how
they collected their data, and why they made those choices. As part of the study, we
wanted to understand how the PST knew that their interventions were working. This was to
ascertain if the PST could establish POOL. We asked, in item four to: “Describe how you
measured if your action research had an impact upon the classroom (learning, behavior etc.)
(i.e. how do you know if it worked)”. In regards to how PST measured the impact of their
interventions, 43 percent (n=13) indicated that they used summative measures, such as pre,
mid and post-tests. A further 57 percent (n=17) indicated that they used a range of
formative assessments. These included formal tasks, such as quizzes, work samples, and
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experiments, as well as informal measures, such as observations of engagement and
participation and feedback.

Item five was a multiple-choice question with a list of research areas, and the PST were able
to select more than one option. The research topics covered differentiation, gifted
education, assessments, and communication. Given that the action research topics centered
on investigating a problem within their classrooms, these topics all fall within the scope of
what a teacher would normally encounter in their classrooms, and the findings are
consistent with the data gathered from the action research projects.

In item six, the PST were asked to provide their data collection processes. In Figure 5, it is
evident that pre-tests and post-tests and student work samples formed the basis of the
PST’s data (33%, n=20). Observation of students in class comprised 26 percent (n=16) of the
participant responses. What this indicates is that the PST were able to select techniques to
measure student learning. What is of note is that item seven asked the respondents why
they selected these techniques. It was found that 53 percent (n=16) selected data collection
techniques that were appropriate, 33 percent (n=10) used the easiest measures, and 10
percent (n=3) used a range of techniques to get better variety in the data. One PST did not
respond.

Data Collection Methods

INTERVIEWS | 21%
OBSERVATIONS | 26%
OTHER 8%
SURVEYS | 12%
WORK SAMPLES 33%
0 5 10 15 20 25 30 35
Frequency (%)

Figure 5: Data collection methods

The aim of items 8 and 9 was to further elicit how PST established POOL using data that they
had collected. In item eight, participants were asked: “How did you analyze your data? (i.e.
what did you do to make sense of your data?)”. The response for this item demonstrate that
47 percent (n=14) of the PST used comparative analysis between test results or other
student work samples. Twenty percent (n=6) of the PST provided descriptive responses
about analyzing data into graphs and tables and that is it was related to the visualization of
the data. Twenty percent (n=6) indicated that they used document analysis of student work.
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Thirteen percent (n=4) of the PST either provided either no responses or unrelated
responses.

The PST were asked in item nine “how they represented their research findings in their
action research project (i.e. how did you show what you found)”. This was a multiple choice
guestion. As PST were expected to collect multiple sources of data, we assumed that they
would provide multiple responses to this item. In some instances, three to four responses
were provided. Results are provided as percentages. Figure 6 expresses that 36 percent of
the respondents used some form of text description and 29 percent used a table with
numbers. Twenty-one percent of the respondents used a table with text and 11 percent
used a graph, such as a box and whisker diagram or a dot plot. Three percent of the PST
selected other forms of representation, and these forms included images and verbal
analysis.

In item ten, the final question in this section, the PST were asked why they selected these
methods of representation. The responses here fell into two broad categories. Sixteen PST
(53%) indicated that it was the most appropriate or effective way to show their results.
Twelve of the PST (40%) indicated that representing the data as they did was the easiest
way to do so. One PST did not respond, and one PST provided an invalid response.

Data Representation Methods

OTHER :I 3%
TEXT DESCRIPTION 36%
PIE CHART OR GRAPH 11%
TABLE (TEXT) 21%
TABLE (NUMERICAL) 29%
0 5 10 15 20 25 30 35 40

Frequency (%)

Figure 6: Types of data representation in the action research project

In relation to the research question, “How did students collect and use data (i.e. what drove
their decisions)”, it was evident that all of the PST in the study were able to collect a range
of data types and to undertake basic analysis. However, it was apparent from the survey
results that the choices in some cases were driven by ease rather than effectiveness.

Perceptions of action research. In order to gain an understanding of the PST’s perceptions
of action research, they were asked to respond to several items pertaining to the action
research process, the challenges of action research, and the potential benefits. When asked
about what they needed to know to support their research 47 percent (n=14) of the PST
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indicated that they needed to know more about how to collect and analyze the data. One
PST indicated:

How to improve the results of the next time you test a question [female, drama
teacher]

How to gather data better [female, English teacher]

Two PST (7%) indicated that they wanted to know about when to collect the data and how
to manage the time requirements. Two PST (7%) indicated that they wanted to know how to
measure student ability and not attitudes. Nine PST (30%) provided no answer, a further
two stated “nothing” and one PST indicted that it was a waste of time.

Iltem 12 asked the PST to: “Describe the challenges and benefits of doing action research as
a teacher in a classroom”. Multiple responses were provided for this question, where the
benefits included getting to know the students and their learning, improved teaching, and
knowing if the students are progressing. Examples of responses include:

You see the progression of the students after implementing the action [male, religion
teacher]

Helps keep tabs on whether the students are progressing and where they are [male,
HSIE teacher]

You can self-evaluate your own teaching practices [male, English teacher]

Some of the challenges raised by PST included that it was time consuming, hard to collect
specific data, and there was a split focus between teaching and research. PST responses
included:

The challenge is having a concrete aim and distilling the data needed to fulfil the
demands of that aim [female, English teacher]

Not everything works. Not everyone will relate [female, maths teacher].

It was evident from this question that PST perceived the benefits in being able to see
student learning and the impact of their own teaching. The challenges center on the
pragmatics of conducting a research study and the tension between teaching and research.
This is linked to Item 13 which asked the PST to: “Describe the impact of the action research
on your own teaching practices as related to their participation in the action research. (i.e.
how did the action research affect your teaching — if it didn’t and why)”. In response to this
question, 53 percent (n=16) of the PST indicated that the action research project had an
impact upon their learning and teaching strategies and led to a better understanding of
lesson planning, lesson content, the use of ICT, and differentiation or different teaching
strategies. By way of example, one PST wrote that:

Positively. Helped me to understand my students’ specific learning preferences along
with the types of tasks that they liked [female, drama teacher]
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A further 17 percent (n=5) stated that it helped them to reflect critically on their teaching or
to become more observant indicating that it had an impact upon how they viewed
themselves in the classroom. For example, one PST claimed that:

I have the opportunity to ask if I've improved and how that came about [female, HSIE
teacher]

An additional 17 percent (n=5) indicated that they were not sure if the action research had
an impact, as one PST stated:

I don't think it did. I’'m not sure if | would change my teaching style [female, history
teacher]

Two PST stated that it made them focus on the final assessment (7%), three PST (10%) did
not respond, and one PST (3%) indicated that they sometimes forgot to do the action
research. It is apparent from the responses to these two questions that the action research
provided space for the PST to critically reflect upon their own teaching approaches.

The final Items, 14 and 15, gave the PST an opportunity to anecdotally outline their views on
action research. Iltem 14 asked: “As a pre-service teacher, what are your thoughts on action
research assessments during practicum? (i.e. good, bad, how they can be improved)”, and
Item 15 asked “Any final thoughts?” In response to item 14, just under half of the PST (47%,
n=14) indicated that they found the action research challenging or difficult and this was
mainly due to the issue of managing both the time taken to plan and develop lessons and
the balancing of this with the action research. As one stated:

Prac is stressful. Maybe when | am an actually teacher it will be better [female,
English teacher]

Professional experience is high stakes for the PST, so these comments are understandable.
Professional experience is 10 weeks of teaching in a new environment, with new students,
and their every action is under scrutiny. There is a need to demonstrate that they have
achieved specific teaching standards, so this coupled with an assessable action research
project is, understandably, burdensome. Getting support from the supervising teacher also
came up as a challenge, as one PST articulated:

Can be quite stressful. My supervising teacher was very resistant to a mid-test. He
thought it was useless [male, HSIE teacher]

Thirty-seven percent (n=11) of the PST thought that it was beneficial, one supplied:

Good! Helps us focus on our teaching and how we are going. Are we being effective?
[female, English teacher]

Four PST (13%) stated that the action research was both good and bad. As one provided:

They are good and bad at the same time as they place more pressure on us but allow
us to test our teaching methods [male, religion teacher]

One PST did not provide an answer. In regards to the final item on the survey, only four PST
provided responses, one stated “I liked the action research”, one wrote “good”, one wrote
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“very complex” and the final one added “please no more”. What this indicates is that there
was a mixed view about the action research. The main barrier lies in the time taken to plan
and organize the action research with the PST feeling like it detracted from their actual
teaching.

In regards to the third research question: “How can the data literacy sessions be better
designed to facilitate deeper learning?” There are a number of recommended
improvements including more explicit training in the metalanguage; more exposure to the
data collection and analysis techniques; and explicit training in writing up the results. The
perceived benefits of the action research are that it improved PST’s teaching and
understanding of what works in a classroom. It also provided space for a critical lens from
which to view their teaching and to establish POOL. That is, by doing the action research,
PST had a structured process through which they could establish student progress. In this
respect, the benefits do outweigh the challenges as the challenges seemed to be linked to
the administration and organization of the action research rather than the action research
itself. It could be argued that asking the PST to keep a learning journal or to read academic
papers would also be seen as being burdensome. Thus, the overall approach to embedding
action research into professional learning has had a positive impact upon the PST. The
action research process may also raise their awareness about how to manage their
workloads more efficiently and to better prepare themselves for the rigours of the
workplace.

Discussion

The results of this study have further strengthened our belief that considerable attention
needs to be paid to developing PST’s understanding of action research and data literacy. The
results confirm existing research on data literacy in initial teacher education. For example, it
was found that conducting the action research in their own classes meant that the data was
contextualized and, therefore, more meaningful (Farley-Ripple & Buttram 2015; Gerzon,
2015). One issue raised by Goodyear, Markauskaite, and Kali (2009) is that it may be “all too
rare for university teachers to have timely, valid and reliable data on student achievement.
This is a major problem in the assessment process itself, but also handicaps any attempts at
evidence-driven iterative design” (p.15). This is in alignment with the New London Group’s
(1996) claim that Situated Practice is learning grounded in students' own life experiences
and draws drawing upon a constructivist understanding of how people learn. Hence,
through designing their own study in the context of their own classroom, the PST are
situated in the context of the selection, collection, and analysis of their own learning and
teaching data, which may create a more nuanced understanding of how data can be used to
inform learning and teaching decisions.

Developing an understanding that data literacy for initial teachers includes the development
of three skill sets may help address these issues. These three skill sets being: 1) problem-
focused skills, such as knowing how to frame questions, identify problems, and to make
informed decisions; 2) data-focused skills, which include knowing how to access, generate,
and interpret data; and 3) process-focused skills, which include knowing how to engage in
collaborative inquiry and to evaluate cause and effect (Mandinach & Gummer, 2013).
Hence, for the PST to be considered to be data literate, they should be able to understand,
analyze, and to act upon multiple forms of data about student learning (Coburn & Turner,
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2012). It was evident from the results that the PST could make learning and teaching
decisions on the basis of the data they collected.

Three findings that are linked to the research design are that: 1) it was evident that the PST
needed more explicit training in the metalanguage of action research and data literacy. As
such, they needed more exposure to a range of data collection and analysis processes in
order to make more nuanced choices regarding their learning and teaching decisions; 2) it
was evident that while the PST could identify procedures to collect and analyze data in order
to demonstrate POOL, they needed more explicit training in how to write up their research
findings; and 3) the survey will need to be re-designed to drill down into the three emerging
categories (research questions) to gain a more in-depth understanding of why the PST
selected particular data sources and data visualizations. Hence, in future iterations of the
one week intensive it should be considered that the PST need more exposure to a range of
data collection methods. This is so that they have a deeper understanding of why one data
collection method or visualization may afford the audience a better understanding of the
data.

Conclusion

There are several limitations to this study. There is only a small body of literature on data
literacy in initial teacher education and much of the literature is descriptive. We are
developing a theoretical understanding of data literacy, and, in this sense, the research may
seem nascent. Given that this was a small-scale study that focused on a descriptive analysis,
the authors would be hesitant to put forward generalizations about the findings. Further
iterations of the study are planned for the coming years to add substance to our claims.
However, when taken in the context of larger bodies of work on action research and in-
service teachers’ data literacy, the findings support the need to have explicit instruction in
initial teacher education programs in order to develop much needed classroom data literacy
skills.
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Appendix A: Action Research Survey

First name:

Course:

Research
Question/s:

Year group/Stage:

Subject/KLA:

Please answer the following questions about your data collection and analysis. Note that
there is no “correct” answer. We would like to know about how you did your research

1. What is action research?

2. Describe your action research
project and why you selected this
area for investigation. (i.e. what
did you do, how did you plan it,
and why did you investigate this
area)

3. Describe your perceptions of the
teacher role as related to action
research. (i.e. how did you see
your role as teacher and
researcher)

4. Describe how you measured if
your action research had an
impact upon the classroom
(learning, behavior etc.). (i.e. how
do you know if it worked)

5. What was the main topic of your a. Gifted education

research?
b. Learning difficulties
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¢. Communication

d. Differentiation

e. Assessment

f. Behavior management

g. Other (please specify)

6. What data collection techniques a. Survey
did you use to collect your data?
(You may circle more than one
answer)

b. Observations
c. Interview
d. Work samples (tests, student work)

e. Other (please specify)

7. Why did you select that/those
data collection technique/s?

8. How did you analyze your data?
(i.e. what did you do to make
sense of your data?)

9. How did you represent your data a. Table (numerical e.g. percentages or
in your findings? (i.e. how did you numbers))
show what you found?)
b. Table (text)
c. Piechart or graph
d. Text description

e. Other (please specify)

10. Why did you represent your data
in this form?
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11. What do need to know more
about in relation to data collection
and analysis to support your
research?

12. Describe the challenges and
benefits of doing action research
as a teacher in a classroom.

13. Describe the impact of the action
research on your own teaching
practices as related to their
participation in the action
research. (i.e. how did the action
research affect your teaching — if
it didn’t and why)

14. As a pre-service teacher, what are
your thoughts on action research
assessments during practicum?
(i.e. good, bad, how they can be
improved)

15. Any closing thoughts?
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