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to test the efficacy of a structured collaborative approach to professional development called
Quality Teaching Rounds (QTR). Linear mixed models will be used to compare a QTR group to
two time-equivalent intervention groups, and a usual-practice control group. The primary out-
comes are at the student level (reading, mathematics and science). Secondary outcomes are as-
sessed at student level (quality of school life and aspirations), and teacher level (teaching quality,
engagement, morale, teaching efficacy and collective efficacy). Qualitative methods are used to
compliment quantitative analysis.

1. Introduction

Given its profound impact on individuals, families, communities, industries, and nations, schooling is appropriately subject to
intense government and public scrutiny globally (Carter, 2015; Louden, 2008; Roberts-Hull, Jensen, & Cooper, 2015; Teacher
Education Ministerial Advisory Group [TEMAG], 2014). Arguably, the quality of school education makes the most critical con-
tribution to a nation’s well-being and prosperity. Therefore, developing the knowledge and skills of the teaching workforce is
foundational to achieving good outcomes.

The most critical in-school factor influencing student outcomes is the quality of teaching (Hattie, 2008; OECD, 2005; Rockoff,
2004; Rowe, 2003). Every year, millions of dollars are invested in teacher professional development (PD), and PD policies and
practical approaches abound in every education system. However, few studies have shown rigorous evidence of their impact on the
performance of teachers, let alone students (Council for the Accreditation of Educator Preparation (CAEP), 2015; Cordingley, Bell,
Evans, & Firth, 2005; Darling-Hammond, 2013; Guskey & Yoon, 2009; Kennedy, 2016).

Given the size of the teaching workforce globally, an approach to teacher development that is effective in enhancing the quality of
teaching—for both current and beginning teachers—has enormous potential for improving student outcomes. Quality Teaching
Rounds (QTR) is a short-term PD intervention with demonstrated significant effects on teaching outcomes (d = 0.4), teacher morale
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(d = 0.4) and teacher perceptions of appraisal and recognition (d = 0.4), sustained six months post-intervention (Bowe & Gore,
2017). Furthermore, prior research documented gains in confidence and skill among both early career teachers (Gore, Holmes, Smith,
Southgate, & Albright, 2015) and experienced teachers who overwhelmingly report being re-energised, refreshed, and re-engaged
through their participation (Bowe & Gore, 2017; Gore & Rickards., under review). Building the capacity of teachers to deliver high
quality teaching using the QTR approach should translate into significant return on investment in terms of enhanced student out-
comes (academic outcomes, aspirations, wellbeing). We will test this premise under experimental conditions, as per the protocol
outlined in this paper.

1.1. Aims and hypothesis
The primary research question of the project is:

1 To what extent does teacher participation in QTR improve student academic achievement in numeracy, literacy and science
relative to other forms of professional development?

Secondary research questions are:

2 To what extent does teacher participation in QTR improve student perceptions of their own academic ability, their relationships
with teachers and the relevance of schooling relative to other forms of professional development?

3 To what extent does participation in QTR change teaching practice?

4 To what extent does participation in QTR affect teacher morale, engagement, individual efficacy, and collective efficacy?

5 Does QTR professional development delivered to teachers by trainers have the same impact on student and teacher outcomes as
QTR delivered by the research team?

We hypothesise that students taught by teachers who have undertaken QTR will display greater positive achievement growth in
mathematics, reading and science and hold more positive perceptions of their own academic performance, their relationships with
teachers, and the relevance of their schooling, compared with students whose teachers undertake alternative approaches to PD. We
also hypothesise that teachers undertaking QTR will display gains in teaching quality, and improvements in morale, engagement,
individual efficacy, and collective efficacy above those of teachers undertaking the alternative forms of PD.

2. Methodology
2.1. Intervention

Quality Teaching Rounds is a PD process in which a form of “rounds” (Elmore, 2007; Goodwin, Del Prete, Reagan, & Roegman,
2015) is undertaken by a group of teachers in a professional learning community (PLC) (Lave & Wenger, 1991), with analysis and
discussion guided by a pedagogical model, the Quality Teaching model (NSW Department of Education and Training (NSWDET),
2003). Groups of four (or more) teachers, working in a PLC, undertake a set of rounds together over a period of 3-6 months. A
“Round” is comprised of sequential sessions that occur on a single day, involving:

1 Reading discussion: Designed to support the group in developing a shared theoretical basis for professional conversations and
build a sense of professional community (typically one hour)

2 Observation: One PLC member teaches a lesson that is observed by all other members of the PLC (a full lesson length, typically
30-80 minutes); and

3 Coding and discussion: Individual coding of the observed lesson, including coding by the observed teacher, using the Quality
Teaching model (NSW Department of Education & Training (NSWDET), 2003), is followed by discussion whereby all PLC
members contribute (typically one to two hours).

In QTR, at least one lesson is observed for every member of the PLC. This is considered a “full” set of rounds. PLC members stay
together for an entire set of Rounds. The intent of QTR is to focus on the relationship between classroom practice and student learning
and to show respect for the teacher and the teaching-learning process by watching a whole lesson each time (Bowe & Gore, 2017).
The use of a framework for observation and discussion provides teachers with a common language and set of conceptual standards
with which to engage in rigorous diagnostic professional conversations with colleagues, whilst the protocols of turn taking during
discussion seek to flatten power structures within the group and give all participants a chance to express their professional under-
standings of the concepts addressed in the model (Bowe & Gore, 2017; Gore et al., 2015).

Derived from work on Authentic Pedagogy (Newmann, Marks, & Gamoran, 1996) and Productive Pedagogy (Gore, Griffiths, &
Ladwig, 2004; Gore, 2007; Lingard et al., 2001), the Quality Teaching framework incorporates three dimensions of pedagogy: In-
tellectual Quality, Quality Learning Environment, and Significance. Each dimension comprises six elements, as shown in Table 1. This
pedagogical framework has been widely implemented within Australia in recent years, and has also been utilised by other re-
searchers, who have reported the transformative capacity of the framework in terms of teachers’ practice (e.g., Aubusson, Steele,
Dinham, & Brady, 2007; Ewing et al., 2010; Hammond, 2008; Penney, Brooker, Hay, & Gillespie, 2009; Plummer, Nyholm, Quince, &
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Table 1

Quality Teaching model (3 dimensions and 18 elements).
Intellectual Quality Quality Learning Environment Significance
Deep knowledge Explicit quality criteria Background knowledge
Deep understanding Engagement Cultural knowledge
Problematic knowledge High expectations Knowledge integration
Higher order thinking Social support Inclusivity
Metalanguage Students’ self-regulation Connectedness
Substantive communication Student direction Narrative

Dione, 2010; Rushton, 2008; Treble, 2009; Whalan, 2012).
2.2. Study design

There has been a recent increase in the number of studies seeking to provide substantive quantitative data on the effects of
teaching practice on student outcomes through the use of randomised controlled trials in school settings (Connolly, Keenan, &
Urbanska, 2018). While this methodology is increasingly accepted as providing a new level of rigour in educational research, con-
cerns have been raised about the low effect of many interventions and, in turn, null result of many evaluations (Lortie-Forgues &
Inglis, 2019). Specific concerns raised by examinations of uninformative randomised controlled trials, include the adequacy of the
evidence base for the interventions, the translation of that evidence into effective interventions, and the design of evaluations for
testing interventions (Lortie-Forgues & Inglis, 2019).

QTR is founded on a strong evidence base from prior research on effective pedagogy (Ladwig, 2007; Newmann et al., 1996),
translated into an intervention based on principles of effective professional development (Bowe & Gore, 2017). It is informed by a
‘comprehensive’ (Indig, Lee, Grunseit, Milat, & Bauman, 2018) program of prior studies, with systematic attention to processes of
development, proof of concept, efficacy testing, real-world trials, and dissemination (Gore, 2018). The design of the proposed
evaluation adheres to the Consolidated Standards of Reporting Trials (CONSORT) guidelines for group trials (Moher et al., 2010) to
promote optimal independence of judgements, minimise contamination within the sample, gather reliable data, and increase the
potential for drawing causal inferences. Table 2 outlines the timeline of the trial in relation to CONSORT guidelines, including
separation of research tasks between those who are blinded to group allocation and those who have access to group allocation details.
Sampling and sample size decisions were made to maximise the likelihood of obtaining an informative result (Lortie-Forgues & Inglis,
2019).

A four-arm cluster randomised controlled trial (RCT) will be undertaken to evaluate the efficacy of QTR for the improvement of
student outcomes in comparison to three alternative conditions (See Fig. 1 and Alternative study conditions, below). The four arms of
the study are:

1 Researcher-led QTR PD

2 Trainer-led QTR PD

3 Peer observation time-equivalent PD active wait-list control
4 PD-as-usual (PDAU) wait-list control

Inclusion of the Trainer-led QTR arm is designed to examine the potential for implementation of this PD at scale, by comparing
outcomes for the Researcher-led and Trainer-led delivery of the two-day QTR workshops that precede the school-based im-
plementation of QTR. The active control group is included to increase the capacity for causal inference by matching the time and
funding levels provided for the intervention groups. We address ethical concerns by ensuring that control group participants have
wait-list access to the QTR intervention within the duration of the project. This project has been approved by the University of
Newcastle’s Human Research Ethics Committee (Approval No. H-2018-0340) and the NSW Department of Education (NSWDOE) State
Education Research Applications Process (SERAP) (Approval No. 2018458), and is funded by the Paul Ramsay Foundation and the
Australian Research Council (DP180100285).

2.3. Study conditions — Four arm trial
Schools participating in the study will be randomly allocated to one of the following four experimental conditions.

2.3.1. Researcher-led QTR

In this Researcher-led QTR condition, four teachers from a school will form a PLC to participate in QTR in the 2019 school year.
Prior to commencing Rounds, two teachers from the PLC will participate in a two-day QTR workshop to prepare them for conducting
QTR within their school. The training workshops will provide background information on the Quality Teaching model and Quality
Teaching Rounds, highlighting the intention and importance of each component of the approach (i.e., PLCs, readings, observation,
individual coding, group discussion). Teachers will be given opportunities to practise the QT coding process and participate in
simulated Rounds using sample video-recorded lessons. An overview of the research design will also be provided.
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Table 2
Timeline for the Quality Teaching Rounds intervention.

Phase and Task Assess Team A Assess Team B 3rd party  Target Audience Group Allocation

Teacher  Student QTR  Trainer QTR  Active control  Control
Pre-intervention
3 months pre-intervention

Call for EOL X X

Check eligibility X X

Obtain consent X X X X

Assessment training X

1-2 months pre-intervention *

Progressive Achievement Tests X X X X X X
Student survey X X X X X X
Observations X X X X X X
Teacher survey X X X X X X
Interviews X X X X X X
2 weeks pre-intervention

Randomisation X

1 week pre-intervention

QTR workshop X X X

Peer-observation workshop X X

Intervention period (7-months)

Intervention fidelity checks X

2-month teacher survey X X X X X X
5-month teacher survey X X X X X X
Post-intervention

Immediately post-intervention”

Progressive Achievement Tests X X X X X X
Student survey X X X X X X
Observations X X X X X X
Teacher survey X X X X X X
Interviews X X X X X X
5-months post-intervention ©

Teacher survey X X X X X
Data analysis X X X X X

Post 12-month follow-up

QTR workshop X X X X

Note: Assess Team A blinded to group allocation; Assess Team B knows group allocation. QTR = Quality Teaching Rounds.
* Opt-out consent.

@ Baseline.

> 7.month follow-up.

¢ 12-month follow-up.

Workshops for the schools in the intervention group are provided at no charge, with each school funded for the release of the two
teachers attending training for the two-days (4 funded release days). In addition, these schools are funded for the four participating
teachers to be released from class to carry out a full set of rounds across the intervention period (4 teachers x 1 day per round x 4

rounds = 16 funded release days).

2.3.2. Trainer-led QTR

Participants in the Trainer-led condition will also receive the QTR intervention, however the two-day QTR workshop will be
delivered by a trainer, who has been trained by the members of the research team. QTR Trainers were recruited from a pool of
exemplary teachers with experience in QTR, who responded to an employment advertisement from the NSWDOE and the University
of Newcastle (UON). These trainers have undertaken 25 days of training in the theoretical foundations and practical delivery of QTR
in order to prepare them to lead the two-day training workshops.

Two teachers from each school assigned to the Trainer-led QTR condition will be funded for the equivalent amount of teacher
release as the Researcher-led condition and will undertake QTR in 2019. That is, other than the delivery of the QTR PD workshop by
trainers, the two QTR conditions are equivalent.

2.3.3. Peer observation time-equivalent PD active wait-list control

Teachers in this condition will participate in an alternative form of PD called Peer Observation. This method of PD is endorsed by
the Australian Institute for Teaching and School Leadership (AITSL), the regulatory body responsible for development of the pro-
fessional standards for Australian teachers. As with the two QTR intervention groups, two of the four teachers in a PLC will be funded
to attend a two-day workshop to prepare them to undertake Peer Observation in their schools, according to a specific protocol. Four
participating teachers from each school in this condition will be funded for the equivalent number of release days as teachers in the
intervention condition for 2019.That is, apart from a different protocol, the Peer Observation condition is equivalent to the two QTR
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Recruitment
Schools (n =200)

Teachers
Teachers Additional
(monitored) | |PLC teachers
2 per school 2 per school
Year 3 or 4 Any year level
(n=400) (n = 400)
Students
Students
(of monitored
teacher)
~ 20 per
teacher
(n =8000)

Baseline Assessment (Term 1, 2019)

Teachers Students Additional
(monitored) (of monitored |  PLC teachers
teacher)
PAT-M, PAT-R, Efficacy and
observations x PAT-S, wellbeing
2, efficacy, efficacy,
wellbeing aspirations
Randomisation
(School)
TTRC- Trainer- Active control Wait-list control
delivered delivered
QTR QTR Allocation
Approx. 50 Approx. 50 Approx. 50 Approx. 50
schools schools schools schools
Teacher Teacher Teacher Teacher
survey survey survey survey Repeated teacher
2-month & 2-month & 2-month & 2-month & affective assessment
5-month 5-month 5-month 5-month
7-month 7-month 7-month 7-month . .
Post-intervention
assessment assessment assessment assessment
Teacher Teacher Teacher Teacher .
Teacher affective
survey survey survey survey assessment follow-up
12-month 12-month 12-month 12-month
Receive QTR Receive QTR

Fig. 1. Participant flowchart.
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intervention conditions. In addition, this group will receive QTR PD and funding for QTR as specified for the intervention group in the
school year following the intervention period (2020).

2.3.4. Professional-development-as-usual wait-list control

Schools in this condition will continue their PD as usual, with no additional funding or release time provided for PD as part of this
research in 2019. This group will receive PD and funding for QTR as specified for the intervention groups in the school year following
the intervention period (2020).

2.4. Sample

The study aims to involve 200 NSW primary schools. From these schools, 800 teachers (four from each school) and approximately
8000 of their students will form the sample.

In this study, the effects of QTR on student outcomes will be sought from a sample of Stage 2 students (school Years 3-4, age 8-10
years) from NSW primary schools, whose teachers are involved in the QTR intervention. Four teachers will be recruited per school to
form a PLC to participate in the randomly-allocated condition. Student sampling is calculated on school level cluster sizing of
approximately 40 students per cluster, drawn from two intact class groups (teacher and students). The combination of sampling
strategy and intervention requirements will result in two Stage 2 teachers (monitored teachers) and their students and two teachers
from any stage (‘PLC’ teachers) being sought from each school. An example of the PLC participant structure at a school is provided
below:

- Teacher 1 (Stage 2) — Monitored teacher (Students invited)

- Teacher 2 (Stage 2) — Monitored teacher (Students invited)

- Teacher 3 (Stage 3) — PLC teacher

- Teacher 4 (Stage 1) — PLC teacher

2.4.1. Sample size calculations

Power calculations were conducted to determine the sample size required to detect changes in the primary outcomes in students
(i.e. Progressive Achievement Test scores). As the goal of this study is to detect an effect for those receiving the Researcher-led QTR
intervention (Group 1) compared with those in the PD-as-usual wait-list control (Group 4), calculations are based on comparison of
these groups, with sampling extended to the additional arms of the study (Trainer-led QTR and Peer Observation wait-list control). In
order to detect a practically significant effect (d = 0.20) of approximately 3 months additional growth (Higgins et al., 2018) ap-
proximately 788 students are required to detect an effect at 80% power with alpha 0.05. To adjust for the hierarchical structure of the
data, the following correction factor is applied [1+ (m-1) x ICC] (Donner & Klar, 2000), where m = students per class and
ICC = the intra-class correlation coefficient. Assumptions are based on the hierarchical levels of students within classes, and classes
within schools (two classes recruited per school, with approx. 20 students per class). A conservative ICC of 0.38 is assumed based on
the combined partitioning of variance at the between-school and between-class levels (Lamb & Fullarton, 2001), resulting in a
correction factor of 8.22. The resulting student sample is 6477 students at 161 schools for a minimum detectable effect size of
d = 0.20. This sample is extended across the four arms of the study for a total of 12,954 students from 644 teachers’ classes at 322
schools.

2.4.2. Eligibility criteria

Schools with any number of Stage 2 classes will be eligible to participate in this research project, providing there are at least 15
Stage 2 students in the school and four teachers who are willing to participate. Teachers and students will be sourced from schools
where the principal has agreed to participate in the research. Teachers who are available for the full period of the study, have full-
time access to a class of students, and have not undertaken QTR previously are eligible to participate. Of the eligible teachers, two of
the four must be teaching Stage 2 students. Students of consenting Stage 2 teachers will be eligible to participate.

Teachers who have previously participated in QTR will be excluded from the study. Students for whom the school receives DOE
funding for significant identified learning difficulties will be excluded from analysis (note. These students are not excluded from
involvement in class related activities).

As the study is designed around PLCs of four undertaking QTR, there may be some cases in which small schools are disadvantaged.
In the case of small schools, if two to four schools are willing to combine to form a ‘small school network’ PLC of four teachers, these
schools will be accepted into the study. In the case of small school networks, at least one Stage 2 “monitored” teacher is required
within a constructed PLC. The exclusion criteria still apply in small school networks.

2.4.3. Recruitment

In collaboration with the NSWDOE, all public primary schools in NSW will be invited to participate in the study through a formal
expression of interest process. Schools expressing interest will receive an information statement (i.e., letter to the Principal detailing
the study) and consent form. A video providing an overview of the study design will summarise the complex design, (http://bit.ly/
2VQzy08) with a period of communication made available for principals, nominated school contacts, and teachers who want ad-
ditional information.

Participating schools will be compensated financially to release teachers for the time spent receiving training and participating in
QTR or Peer Observation. These funds will be available to schools in the QTR, QTR Trainer-led, and Peer Observation groups in 2019
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after the completion of baseline data collection, and to the wait-list control and Peer Observation groups so they can participate in
QTR in 2020. Schools will receive funding commensurate with the costs of substituting the participating teachers ($500 per day, per
teacher), and so will compensate the time commitments of participating teachers but is not a financial inducement to participate.

2.4.3.1. Teachers. Once principals provide institutional consent for their school to participate, they will be asked to select four
teachers from among volunteers, in-line with the eligibility criteria, who will be invited to participate in the study. Emphasis will be
placed on communicating the voluntary nature of participation for teachers, to ensure similar levels of motivation among participants
across the study (Kennedy, 2016). Selected teachers will receive a consent form and participant information statement detailing the
study design, what will be required of them, benefits, data collection, and confidentiality. Teachers will also be given access to the
study design video and will be able to contact the research team for further information prior to providing consent. Consenting
teachers form the sample of teachers to participate in the study.

2.4.3.2. Students. After the principal and teachers have provided consent, parents of students taught by the two ‘monitored’ (Stage 2)
teachers within each school will be informed about the research via a Parent Information Statement. This document will be sent home
with the regular school correspondence to parents and will outline the study design, including details of what will be required of
students, benefits, data collection/protection, and confidentiality. The Parent Information Statement will also contain a link to a
student version of the study design video (http://bit.ly/2Lr1h4i) where the requirements of the study will be explained to children.
Parents will also be provided a link to the full study design video, and can contact the research team for information prior to making a
decision regarding consent. Students will be shown the student video by their teacher to ensure their informed participation.

Student participation is ‘opt-out’ in nature. Data will be collected for all students to ensure no student feels excluded, however
students who have opted out will be tagged as “OUT” in all data collection systems, and their data will be removed prior to any
analysis. To opt out, parents must return a student withdrawal form to the school office. Even where parents have not opted out at the
time of data collection, they will be able to withdraw their child from the study at any time.

2.4.4. Cohort management

Due to the large number of schools required, and the specific inclusion criteria for this study, eligible schools will be accepted into
the study upon provision of consent (rather than selecting a stratified group of schools from all those recruited). Recruitment will be
closed when a sample of 200 schools is obtained. In the event of under-recruitment in the initial year of the study (2019), an
additional cohort will be recruited in the subsequent year to complete the required sample (2020). In the case of an additional cohort,
all study protocols outlined in this description will be adhered to for the additional cohort, one year after the initial cohort.

2.4.5. Randomisation procedures

The school is the unit of randomisation in this study. Consenting schools will be stratified based on school location (i.e., urban or
rural), and socio-economic status using the continuous variable Index of Community Socio-Educational Advantage (ICSEA). These
two stratification variables were selected due to their use in classifying schools nationally and availability on the Australian
Government My School website (https://www.myschool.edu.au/). For school location, schools classified as Remote, Very Remote,
Outer Regional and Inner Regional will be grouped into the ‘rural’ strata, and schools classified as Major cities grouped into the
‘urban’ strata. For socio-economic status, schools within each school location strata are ranked by their ICSEA and grouped into
blocks of four (e.g., ICSEA 1, 2, 3, 4 = block 1, ICSEA 5, 6, 7, 8 = block 2) (Table 3).

Following stratification and blocking, schools within blocks will be allocated to one of four conditions by an external researcher
using a computerised random number generator. Schools within the allocation blocks will be ranked ascendingly by their random
number, with allocation of groups by rank (1 = QTR; 2 = QTR-Trainer; 3 = Peer Observation; and 4 = Control). Any blocks with
less than four schools will include dummy schools to complete the block in order to maintain the same probability of the schools in
these blocks being allocated to one of the four conditions. Condition allocation will be provided to each school as closely as possible
following the completion of baseline data collection, and only after baseline data has been collected at an individual school. This is
the preferred method of randomisation in cluster randomised trials (Murray, 1998).

Table 3

Randomisation schedule with example values.
School ID Location strata Ranked ICSEA ICSEA block Random number Group allocation
1 Urban 1180 1
12 Urban 1167 1
32 Urban 1152 1
6 Urban 1109 1
115 Rural 980 2
92 Rural 922 2
3 Rural 915 2
65 Rural 908 2
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2.4.6. Independent oversight
To ensure that evaluation processes align with CONSORT guidelines, a senior analyst from the RAND Corporation will be em-
ployed to undertake independent oversight. This role will include the following tasks:

1 Monitor randomisation processes, including:
- Monitor all correspondence between Cls and statistician (external researcher) during the randomisation process;
- Check that alignment of allocation is maintained between allocation and any follow-up datasets.
2 Provide ongoing advice to the project team to ensure data collection is compliant with CONSORT guidelines, including:
- Blinding;
- Allocation concealment (i.e., allocation reveal post baseline data collection).
3 Provide ongoing advice to the project team to ensure minimisation of bias throughout the study, including:
- Potential split cohort design;
- Decision making from any interim analysis.
4 Provide independent review of statistical procedures in line with statistical protocols.

2.5. Measures

2.5.1. Primary outcome: student achievement

Student achievement, the primary outcome, will be measured using the most recent editions of the Australian Council for
Educational Research’s (ACER, 2011) Progressive Achievement Tests (PATs) for Mathematics (PAT-M version 4), Reading (PAT-R
version 5) and Science (PAT Science). These measures have been rigorously tested and are widely used in Australian schools and
internationally to assess and monitor students’ skills, understandings and growth over time. Item reliability produced using Rasch
modelling is reported at 0.87 — 0.91 (Lindsey, Stephanou, Urbach, & Sadler, 2010), with this measure interpreted in the same manner
as Cronbach’s alpha within classical test theory (Bond & Fox, 2015; pp-70). Further, Fogarty (2007) reported that these tests had good
predictive validity when administered to 805 Australian secondary students. Each of these tests has three developmentally appro-
priate levels for each school year that will be tested (in this case, Year 3 and Year 4). Scaled scores will allow for comparison of
students across test levels and testing years.

In order to mitigate as far as possible against ceiling and floor effects with testing, we will be using the second of the three tests
that are identified as being at developmentally appropriate levels for each year level for baseline data collection (Table 4), and the
next progression will be used during follow-up. Tests will be administered electronically with students given 40 min for each of the
tests, overseen by members of the research team, blinded to group allocation. Aside from support with technological issues, no
assistance will be given to the students during the tests. Students who ask for assistance will be advised to skip the question and come
back to it if they have time. To guard against contamination — to hold as much as possible constant — testing will be conducted
according to the following strict timetable whereby all maths and reading tests are completed in the morning and all science tests and
questionnaires (see below) will be completed in the afternoon. Testing will be undertaken over a two-day period, with mathematics
and reading tests undertaken on separate days. The analysis will utilise the test scaled score (interval scale from 0 to 100).

2.5.2. Secondary outcomes: students

A range of secondary outcomes will also be tested to gauge whether improvements in the quality of teaching as a result of
participation in QTR not only affect academic outcomes but a broader range of important social and emotional outcomes of schooling
(Ladwig, 2010). Students will complete a questionnaire to assess any changes in how they perceive their school life and educational
and occupational aspirations.

Quality of school life (QSL) will be assessed using ACER’s Quality of School Life scales modified by Ainley and Bourke (1992),
based on the original scales developed by Williams and Batten (1981). The QSL scale has indicated that it has a stable latent structure,
and the subscales have reasonable reliabilities (Mok & Mcdonald, 1994). Scale means are calculated for analysis, with scales analysed
individually. These scales use a four-point measure (Agree, Mostly agree, Mostly disagree, Disagree) to gauge student perceptions of:

- General satisfaction (6 items): enjoyment in the school environment (a = 0.83).

Table 4
Student testing schedule.
Measure Timing Year level Assessment time point
Baseline Follow-up
Mathematics Morning Year 3 Level 2 Level 3
Year 4 Level 3 Level 4
Reading Morning Year 3 Level 3 Level 4
Year 4 Level 4 Level 5
Science Afternoon Year 3 Level 1 Level 2
Year 4 Level 2 Level 3
Questionnaire Afternoon All years N/A N/A
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- Achievement (5 items): success as a student and ability to undertake class work (o = 0.83).
- Teachers (5 items): teacher fairness and willingness to help (a = 0.86).

- Relevance (6 items): schooling as useful for future endeavours (a = 0.85).

- Adventure (5 items): excitement and interest in class work (a = 0.84).

Student aspirations will be assessed using items from the Aspirations Longitudinal Study Student Survey (Gore et al., 2015) and
linked with the family background variables of parental occupation and level of education. These items are designed to record:

- Educational aspirations: highest level of education a student plans to complete.

- Occupational aspirations: in response to the question “what kind of work would you like to do when you grow up?”

- Importance of school work (5 items): level of support for and perception of importance of study. The internal consistency of this
scale is unknown, and will be established using Cronbach’s alpha prior to analysis.

2.5.2.1. Additional student data. Co-variates to be considered in the statistical models are: (1) demographic data obtained from the
NSWDOE: age, year level, gender, language background, and Aboriginal and/or Torres Strait Islander status; and, (2) student self-
reports on if their teacher provides homework, an estimate of how many books they read during the year, and if they received
tutoring in mathematics or reading across the year (and the volume of instruction).

To check the validity of any effects of QTR on the primary outcome, national standardised testing data will also be obtained via
the NSWDOE in the form of de-identified National Assessment Program for Literacy and Numeracy (NAPLAN) scores and achieve-
ment bands. These data will be the most recent available for each participating student. These data are not used as the primary
outcome for students as its two-year collection cycle (Years 3, 5, 7 and 9) falls outside the time students are exposed to the instruction
of the “monitored” teacher in this study.

2.5.3. Secondary outcomes: teachers

2.5.3.1. Quality of teaching. Quality of teaching will be based on observation and scoring of monitored teachers’ lessons using the
Quality Teaching Classroom Practice Guide (NSW Department of Education & Training (NSWDET), 2003) by members of the research
team, blinded to allocation. This measure has demonstrated high validity in previous studies (Bowe & Gore, 2017; Ladwig, Smith,
Gore, Amosa, & Griffiths, 2007). Two lessons will be observed at each assessment point (baseline and immediate post-test). The
coding process will produce a score for each element. The mean score for the 18 elements will be used as the overall score of teaching
quality. Using data from a previous study (Bowe & Gore, 2017), the estimate of internal consistency (Cronbach’s alpha) for this
measure was a = 0.82.

Members of the data collection team will participate in training in the weeks prior to initial assessments, preparing them to make
reliable assessments of teaching quality. Training will involve explanation of the QT model elements, the process of coding lessons,
and opportunities to practice coding of video recorded lessons. Joint observation coding will be conducted for 20% of observations to
assess inter-rater reliability. Joint observations will require a coding discussion between observers to reach an agreed code, serving as
ongoing development for assessors. Assessors new to classroom observation assessment will undertake a training period of three joint
observations prior to solo assessment of classroom practice.

Table 5
Teacher questionnaire measures and timing of administration.
Construct Measure Items Time
(Sub-scale; a) Base 2-mth 5-mth 7-mth 12-mth
Teacher engagement (Klassen, Yerdelen, &  Engaged teachers scale 16 X X X
Durksen (2013)) (Cognitive engage; 0.84)

(Emotional engage; 0.87)
(Social engage - colleague; 0.79)
(Social engage - student; 0.83)
Teaching efficacy (Tschannen-Moran & Teachers’ sense of efficacy scale 12 X X X X X
Woolfolk Hoy (2001)) (Instruction; 0.91)
(Management; 0.90)
(Engagement; 0.87)

Collective morale (Hart, Wearing, Conn, Teacher collective morale 11 X X X X X
Carter, & Dingle (2000)) (Morale; 0.86)
(Appraisal and recognition; 0.90)
Collective efficacy (Goddard, Hoy, & Hoy Collective efficacy scale 21 X X X
(2004)) (Collective efficacy; 0.92)

(Powerlessness; 0.83)
(Trust in teachers; 0.95)
(Teacher efficacy; 0.87)

Background Years of experience (teaching and current school), the year 4 X
they currently teach, qualifications, QTR experience
Professional development Professional development activities for the previous year: type, 6 X

time, impact and support (OECD, 2014)
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2.5.3.2. Teacher questionnaire. Teachers will complete a questionnaire to assess any changes in engagement, teaching efficacy,
collective morale, and collective efficacy. Mean scale scores will be used for all analysis. Table 5 details the measures used and their
timing across the study. Teacher efficacy and morale will be measured at additional time-points across the study as these measures
are potentially susceptible to seasonal influence. To obtain a measure of additional PD undertaken and /or clear picture of PDAU, the
follow up questionnaire will include validated measures of PD undertaken during the year of the study (OECD, 2014).

2.5.3.3. Teacher interviews. Researcher-conducted interviews will take place with one monitored teacher in 10% of schools, randomly
selected from all four arms. These semi-structured, phone interviews will typically last for around 45 min and will take place at two
data collection points (pre-intervention and post-intervention). Pre-intervention interviews will focus on issues of teaching
experience, career plans and aspirations, school culture, professional development experiences and any prior experiences with the
Quality Teaching model and QTR. Post-intervention interviews with the same sample of teachers will focus in more detail on their
experiences of QTR or peer observation and any other professional development over the course of the year. All interview
participants will be asked to share their experiences of participating in this research and invited to contribute views that fall outside
of the predetermined list of topics covered by the interview questions.

2.5.4. Intervention fidelity checks

All PLCs involved in intervention and peer observation arms during the trial will be asked to provide regular data on im-
plementation fidelity to evaluate if the interventions are being undertaken as designed, and to evaluate any adaptation within and
across settings. Fidelity processes are:

1 Intervention protocols will be outlined during workshops for (at least) two teachers from each school who will facilitate the
intervention within their schools.

2 An online checklist will be completed by a member of each PLC on each of the four days during which the in-school PD is
undertaken (QTR or peer observation) addressing the degree to which they have complied with the main components of the
intervention. This online survey includes key items relating to the conduct of a PLC event (e.g., QTR: Did PLC members in-
dividually code all QT elements prior to the lesson discussion? How long was the post-lesson discussion?) A fidelity score will be
calculated for each PLC (i.e., level of compliance).

3 Fidelity checks (one per school) will be conducted by a member of the research team (with the researcher staying for the whole
event on each occasion) to monitor how interventions are being conducted against the relevant protocols, and fidelity checklist for
the intervention being undertaken.

2.6. Data analysis

The study has been designed to provide both quantitative and qualitative data. Statistical analyses of the primary and secondary
outcomes will be conducted with linear mixed models using IBM PASW Statistics 25 (SPSS Inc. Chicago, IL) software. Impacts are
estimated using an intention-to-treat (ITT) approach, with alpha levels set at p < 0.05. Linear mixed models will be fitted to compare
continuous outcomes for each of the intervention groups (Researcher-led QTR, Trainer-led QTR and Peer observation) against those
of the PDAU control condition. Group, time, and group-by-time interaction will be assessed as fixed effects within the model, with
covariates of gender and year level (Year 3 or Year 4) also included as fixed effects. The class a student belongs to will be included as a
random intercept within the model to account for clustering of students within classes, and subject (student ID) will be included as a
random intercept to model repeated measures at the individual level. Differences of means and 95% confidence intervals (CIs) will be
determined using the linear mixed models. Moderators of intervention effects will also be explored using linear mixed models with
interaction terms for the following: (a) SES (based on school ICSEA values), (b) geographic location of school (urban versus rural), (c)
years of teaching experience, and (d) sex of teacher.

2.6.1. Effect size calculation

Hedges’ g will be used to determine effect sizes of the change in mean score for each group relative to the baseline value (effect of
intervention on the mean change score), where X is the conditional estimate of the control group, and %, is the conditional estimate
of the intervention group being compared (QTR or peer observation).

X%

*

S

The conditional estimate of X, — %; is recovered from f of the Group x Time interaction in the primary ITT analysis model;
s”is estimated from the analysis sample as follows:

o [-Dst+ (- 1Ds]
\/ n+n—2

wheren ; is the sample size in the control group, n, is the sample size in the treatment group, s, is the standard deviation of the
control group, and s is the standard deviation of the treatment group (all estimates of standard deviation used are unconditional).

Ninety-five per cent confidence intervals (95% CIs) of the effect size will be computed using the compute.es function (AC Del Re,
2013) in R version 3.4.4 (R Core Team, 2019). This function computes the confidence intervals using the variance in g derived by the
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Hedges & Olkin (Hedges & Olkin, 1985, p. 86) formula:

n + n, g?

mn, 2(n; + ny)

var(g) =

2.6.2. Non-compliance and protocol adherence analysis

In a randomised controlled trial the intervention effect in an intention-to-treat (ITT) analysis may be biased when there is
‘contamination’ by control group participants who received the intervention protocol and/ or ‘differential compliance’ when parti-
cipants in the intervention condition receive less than their prescribed allocation (e.g., for reasons such as non-compliance, partial
compliance, or issues with adherence to protocol). An Instrumental Variables (IV) approach (Angrist & Imbens, 1995) may be used to
estimate the unbiased treatment effect by using the received treatment as an instrument for group allocation.

A Two Stage Least Square (2SLS) approach will be undertaken using the SYSLIN procedure in SAS version 9.4 (SAS Institute, Cary
NCQ). The first stage of the 2SLS involves regression of group allocation (intervention = 1; control = 0) on the compliance instrument
(teacher achieved a full set of intervention events = 1; teacher did not achieve a full set of events = 0), with covariates baseline PAT
scaled score, gender and year level. The second stage involves regression of the dependent variable (Follow-up PAT scaled score) on
the predicted values obtained from the first stage, with covariates baseline PAT scaled score, gender and year level.

The correlation between group allocation and compliance variables will be reported alongside the model F test from the first
stage. The suggested rule of thumb for checking the strength of the instrument is that the F-statistic from the first stage regression
should be greater than 10, or the t value of the instrument above approximately 3 (Angrist, 2006). Otherwise, the instrument is
considered to be weak, the consequence of which is that the sampling distribution of the 2SLS estimator might not be approximately
normal even in large samples and is very likely to be biased.

The parameter estimates and corresponding effect size from the second stage will be reported. It is also important to note that the
standard errors produced in the second stage regression are not correct; the standard error for the 2SLS estimates must take into
account the additional uncertainty due to performing two stages of regression. The SYSLIN procedure in SAS contains an algorithm to
adjust the standard errors in the second stage.

In addition to an IV approach, intervention participants may choose to modify the intervention protocols, producing lower levels
of fidelity to the intended protocols. Per-protocol analyses will be performed for those PLCs that met at least 75% of the pre-specified
fidelity standards (based on fidelity reporting). The linear models used in the intention-to-treat analysis will be fitted during the per-
protocol procedure.

2.6.3. Qualitative analysis

Qualitative data from interviews with teachers will be transcribed. Recurrent themes within and beyond the a priori areas of focus
from the interviews will be categorised and coded using NVivo (QSR International, 2014). Specific attention will be paid to such
issues as: (1) aspects of the intervention that were most valued by the participants; (2) what, how, and why the intervention made an
impact on which teachers and students; (3) how differences between intervention groups interacted with teaching culture, teacher
identity, and teachers’ career plans and aspirations; and (4) how differences between intervention groups relate to issues of im-
plementation and scalability. For participants in the PDAU control group, questions are modified to relate to professional devel-
opment that they have undertaken during the intervention period.

3. Discussion

The project design presented in this paper has a number of strengths. In particular, the intervention under examination, QTR, is
founded on a strong evidence base of research into effective pedagogy, which generated the QT model (NSW Department of
Education & Training (NSWDET), 2003), and effective PD, which led to the development and early testing of QTR (Bowe & Gore,
2017, 2017). Furthermore, the mixed method design brings a level of granularity to the analysis, addressing a common critique of
RCTs in education whilst also offering a level of rigour that addresses a common limitation of PD studies that rely solely on quasi-
experimental designs or the self-reports of teachers and students.

A potential limitation of the design is that we are only testing the efficacy of QTR relative to one alternative form of PD. On the
other hand, the inclusion of an active control group goes beyond the typical intervention/control group design of most RCTs in
education, which are often constrained by the high costs of this form of research. Another potential limitation is that the development
and delivery of the active control PD is to be conducted by members of our research team. However, this alternative PD will strictly
adhere to the Peer Observation information provided by AITSL and the associated workshop will be delivered by members of the
research team not involved in the delivery of the QTR workshops. Finally, (Gore & Bowe, 2015; Gore, Lloyd, Smith, Bowe, & Ellis,
2017; Gore, 2018) central involvement in the development of the QTR intervention and hence lack of independence from the trial
may be seen as a limitation. However, we have attempted to mitigate this concern by: having researchers not involved in the
development of QT or QTR leading key aspects of the study; establishing a rigorous form of independent oversight; and, strictly
following CONSORT protocols.
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4. Conclusion

This study extends previous research into QTR, with a protocol rigorously designed to assess the potential of QTR for system-wide
impact on student academic achievement. While there exists a large body of evidence on the impact of different forms of PD on
teacher change, direct links between teacher PD and improvement of student academic outcomes have proved elusive. This chal-
lenging relationship between PD and student outcomes is the primary focus of this study. The design also enables assessment of
important secondary outcomes that may contribute to students’ educational achievement including students’ academic self-per-
ception, perceived relevance of schooling, and relationships with teachers. In addition, the study has been designed to examine the
relationship between participation in QTR and changes to teaching practice, teacher morale, engagement and efficacy.

If the study demonstrates a measurable effect of QTR on student outcomes relative to other forms of PD, it would be a major
breakthrough for research on teacher professional learning — a field in which effects have too often been asserted rather than
demonstrated. Moreover, the comprehensive design of the study should illuminate not only whether the intervention ‘works’ but also
provide important insights into the questions of ‘how’, ‘why’, ‘for whom’, and ‘under what conditions’.
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