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Abstract
This study investigated the enhancement of teachers’ linguistic knowledge, skills, 
pedagogy, and self-rated ability within a large-scale implementation of early litera-
cy instruction in New Zealand. Data were collected from pre- and post-learning sur-
veys from 592 educators enrolled in online professional learning and development 
(PLD). Linguistic knowledge scores across phonics, phonological awareness, and 
morphology increased from 56–70% correct prior to PLD to 81–89% after PLD. 
Mixed-effects models examining predictors of change in knowledge and self-rated 
ability indicated that educators with lower levels of linguistic knowledge and lower 
self-rated ability made the most growth from pre-test to post-test. Further, self-rated 
ability increased more for less experienced educators. Online PLD with the practi-
cal application of linguistic knowledge and skills may be a useful strategy to en-
hance teachers’ linguistic knowledge at scale and within regular teaching contexts.
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Introduction

Implementation of effective early literacy instruction requires teachers to possess 
strong knowledge of the linguistic structures that underpin reading and writing devel-
opment. Teachers’ understanding of oral language, phonology, orthography, and mor-
phology supports their ability to provide explicit instruction in foundational literacy 
skills and to accurately interpret children’s reading, spelling and writing attempts. 
However, research across several countries has shown substantial variability in teach-
ers’ linguistic knowledge and suggests that many educators may not receive sufficient 
preparation to support evidence‑based literacy instruction (Moats, 2020; Stark et al., 
2016). As education systems increasingly adopt structured literacy approaches within 
Multi‑Tiered Systems of Support (MTSS) frameworks (Fien et al., 2021), strengthen-
ing teachers’ linguistic knowledge through professional learning and development 
(PLD) has become a priority.

Surveys of teachers’ linguistic knowledge of the English language indicate wide 
performance variability. Teachers may demonstrate strong phonics knowledge (e.g., 
short and long vowel identification in words) (Mahar & Richdale, 2008), but show 
considerable variability in their phoneme and morphological awareness (Carroll et 
al., 2012; Goldfeld et al., 2021; Mahar & Richdale, 2008). Self-rated ability to teach 
phonics and phonemic awareness in particular, may not always correlate with teach-
ers’ actual knowledge and skills in these areas (Fielding‐Barnsley & Purdie, 2005; 
Stark et al., 2016). Teachers’ self-reported confidence in their personal linguistic 
knowledge may also be low (Stark et al., 2016). Those teachers reporting higher 
levels of confidence in their linguistic knowledge most commonly attribute this to 
PLD or classroom experience, rather than their initial teacher education programmes 
(Stark et al., 2016). There is a need then to examine how large-scale implementation 
of PLD focused on effective literacy teaching helps develop teachers’ confidence 
and competence in their explicit linguistic knowledge. This study examines factors 
that influence the advancement of teachers’ linguistic knowledge as they engage in a 
nationwide implementation of a structured early literacy teaching approach, referred 
to as the Better Start Literacy Approach (Gillon et al., 2023, 2024). This approach is 
set within a MTSS framework and is being implemented in junior school classrooms 
across New Zealand. This study is within the context of a new Government initia-
tive within New Zealand. The Government has mandated that all children in state-
funded schools will be taught to read using a “structured literacy”1 approach and that 
teachers will regularly monitor children’s growing phonological knowledge through 
phonics checks. In addition, the New Zealand Government has mandated that chil-
dren who require additional reading support will be provided with evidence-based 
interventions utilising structured literacy approaches. The successful implementation 
of these mandates will require teachers to have strong linguistic knowledge and the 
ability to use this knowledge effectively in the teaching of reading and writing.

1 The New Zealand Ministry of Education (2025) defines structured literacy as an evidence-based, explicit, 
systematic, and cumulative approach to literacy instruction. It focuses on teaching essential components 
directly, including oral language, phonemic awareness, synthetic phonics, handwriting, vocabulary, mor-
phology, syntax, fluency, and comprehension.
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Importance of teachers’ linguistic knowledge

It is generally acknowledged that teachers’ linguistic knowledge and the quality 
of their instruction is fundamental to children’s reading success (Goldfeld et al., 
2021). Within a broader conceptual framework, teachers’ linguistic knowledge can 
be understood as a foundational component of effective literacy instruction within 
cognitive-linguistic models of reading development. The Simple View of Reading 
(Hoover & Tunmer, 2018), alongside related frameworks such as the Reading is Lan-
guage model (Snowling & Hulme, 2025), highlight the central role of code-based 
skills (e.g., phonics, phonological awareness, and morphology) and the importance 
of oral language skills to reading development. Years of accumulated research find-
ings have demonstrated the benefits of explicit and structured teaching instruction to 
advance children’s phonics (phoneme-grapheme) knowledge, phoneme awareness, 
morphological awareness and orthographic knowledge to the development of word 
recognition and spelling skills (for recent discussions see Dilgard et al., 2022; Dun-
can, 2018; Ehri, 2020; Galuschka et al., 2020; Gillon, 2017; Torgerson et al., 2019; R. 
Treiman, 2017) as well as the development of other oral language skills for reading 
comprehension (Hjetland et al., 2020; Hoover & Tunmer, 2018; Nation & Snowling, 
2004). Within the context of this significant body of research, teachers’ linguistic 
knowledge may be seen as underpinning their ability to deliver explicit, accurate, 
and responsive literacy instruction (Moats, 2009, 2020). Professional learning and 
development (PLD) can be conceptualised as a mechanism through which teachers’ 
linguistic knowledge is enhanced, thereby strengthening their literacy instructional 
capacity.

Variation in teachers’ linguistic knowledge may be associated with differences in 
instructional practices and, in some cases, student outcomes. For example, Puliatte 
and Ehri (2018) examined the relationship between second- and third-grade teach-
ers’ linguistic knowledge, their spelling instruction, and students’ spelling achieve-
ment. Teachers demonstrated strong knowledge of syllables (M = 91% accuracy) 
but weaker knowledge of phonemes (M = 57%) and morphology (M = 33%). Higher 
levels of teacher linguistic knowledge were associated with greater use of linguistic-
based instructional strategies and more frequent assessment of students’ phoneme 
and morphological awareness. For weaker spellers in particular, students’ spelling 
gains were significantly related to teachers’ phoneme awareness, explaining 31% of 
the variance in students' improvement.

Similarly, in Piasta et al. (2009) an investigation of first-grade teachers’ linguistic 
knowledge in Florida, USA, showed substantial performance variability. Teachers 
answered on average 52% of questions correctly on a linguistic knowledge survey. 
They demonstrated stronger knowledge of phonics and onset–rime units in words but 
showed weaker understanding of phonemes and syllable types. Analyses indicated 
that explicit word decoding instruction was most effective when teachers possessed 
stronger linguistic knowledge. In contrast, when teachers had weaker linguistic 
knowledge, increased time spent on word decoding instruction was associated with 
poorer student outcomes, possibly reflecting the use of inaccurate modelling and 
feedback strategies.
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These studies highlight the importance of teachers’ linguistic knowledge not only 
for selecting effective instructional strategies, but also for delivering them accurately. 
They underscore the need for professional learning that develops both teachers’ lin-
guistic knowledge and their capacity to apply this knowledge within evidence-based 
literacy instruction.

Professional learning and development within large-scale implementation

Quality teacher PLD is an essential element of supporting teachers to enhance or 
change their current literacy teaching practices. Recent metanalyses suggest that in 
general, teacher PLD in language and literacy has a moderate positive effect on stu-
dents’ reading achievement (Didion et al., 2020). Quality teacher PLD (e.g., inclusive 
of in-class coaching and teacher reflective practices) of relatively short duration (e.g., 
30 h or less) is associated with improvements in students’ reading (Basma & Savage, 
2018). However, there is wide variability in the types of PLD in literacy teaching 
offered to teachers and continued research in this field is necessary (Basma & Savage, 
2018; Didion et al., 2020).

The importance for teachers to receive quality PLD in relation to teaching literacy 
within MTSS frameworks, particularly in supporting struggling readers and children 
with dyslexia, has been identified (Al Otaiba et al., 2019; Catts et al., 2015). Teach-
ing within MTSS frameworks typically involves teachers providing evidence-based 
instruction at Tier 1 (universal or class level teaching), Tier 2 (supplementary small 
group instruction for learners who require additional support), and Tier 3 (individu-
alised support for children with complex learning challenges). Effective reading and 
spelling instruction within each of these tiers of support draws upon teachers’ lin-
guistic knowledge. A key feature of MTSS frameworks is the careful monitoring 
of children’s progress to differentiate learners’ needs, guide next steps for teaching 
and identify children who require Tier 2 or Tier 3 support (Fien et al., 2021). Such 
monitoring will engage teachers in analysing children’s growth in phonic, phoneme 
awareness and morphological knowledge, the transfer of this knowledge to their 
reading and spelling (e.g., via analysis of nonword reading and spelling attempts), 
analysing children’s vocabulary growth and oral narrative abilities, analysing chil-
dren’s attempts at reading and spelling words within connected reading and writing 
contexts and analysing children’s listening comprehension skills. All these types of 
analyses and data interpretation will draw upon teachers’ personal linguistic knowl-
edge. Surprisingly, few studies have examined the impact of PLD to advance teach-
ers’ linguistic knowledge with the context of large-scale implementation of early 
literacy initiatives within MTSS frameworks.

Previous studies have shown that relatively short periods (e.g., 6–7 h) of targeted 
linguistic knowledge course work can significantly enhance linguistic knowledge for 
pre-service teachers (Purvis et al., 2016) and in-service teachers (Spear-Swerling & 
Brucker, 2003). It was noted however, that more intensive teaching may be necessary 
for some teachers to enhance their knowledge of word structure (Spear-Swerling & 
Brucker, 2003). A randomised controlled trial has also indicated the effectiveness of 
four days of face-to-face PLD, in combination with in-school support on enhanc-
ing teachers’ linguistic knowledge, including their knowledge of oral language con-
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structs (Goldfeld et al., 2021). Effective methods, however, for large-scale upskilling 
of teachers’ personal linguistic knowledge within regular education teaching contexts 
have received little research attention.

In one of the few studies to consider the effectiveness of literacy PLD in large-
scale, real world settings, Piasta et al. (2017) examined the development of early 
childhood educators’ knowledge, beliefs and practices in relation to language and 
literacy teaching. This was a state sponsored programme within the USA where PLD 
contract providers (early language and literacy specialists) designed and implemented 
the PLD. Teachers (n = 533; mostly lead teachers) of children aged 3–5 years partici-
pated in the study. They were assigned to differing PLD delivery models (language 
and literacy PLD with and without coaching, or an alternative curriculum PLD). The 
PLD involved 30 h of participation in a workshop-style format over one year. The 
coaching added 4–6 h per month. Outcome measures included teachers’ language and 
literacy disciplinary knowledge, and linguistic skills, such as their ability to identify 
syllables and phonemes in words.

Data analyses revealed no significant effects from the language and literacy PLD 
with or without coaching on the teachers’ knowledge, or indeed on any of the out-
come measures. Although there were main effects for teacher characteristics (teach-
ers with higher level qualifications generally showed stronger knowledge), there was 
no interaction with the type of PLD they received. Overall data suggested minimal 
growth over the 18-month period of the study. The authors offered several hypotheses 
for lack of outcomes including the PLD being too broad based, insufficient connec-
tion between the PLD to class practice, and insufficient exposure to targeted coaching 
related to PLD (i.e., the aim of 4–6 h per month was not reached). The study high-
lighted the need for continued efforts and research into large-scale implementation of 
literacy PLD for teachers in regular class settings.

With the advancement in developed countries of the availability of high-quality 
internet access, both within schools and homes, the opportunities for online learning 
to develop teachers’ linguistic knowledge within large-scale initiatives is feasible. 
In addition, due to the COVID-19 pandemic school closures, teachers are likely to 
have increased confidence in using online learning platforms and attending online 
workshops and webinars, although there are still barriers to overcome (Haleem et 
al., 2022; Winter et al., 2021). Understanding how teachers’ familiarity with learn-
ing online can best be leveraged for PLD in early literacy is an important area for 
research.

Donovan et al. (2022) recently compared the effectiveness of online learning and 
in-person learning for improving teacher knowledge of early reading concepts. Par-
ticipants in their study were 102 teachers from grades k-5 in two school districts in 
Southern USA who were assigned to differing learning contexts or a wait control 
group. The same high-quality PLD based on scientific evidence of effective read-
ing strategies was presented for both the in-person context (30 h over five days with 
literacy experts) and online context (with a variety of learning strategies including 
quizzes, lectures, videos, and interactive activities). Online participants had four 
weeks to complete the course. Content covered a range of areas related to theoreti-
cal frameworks based on research evidence (e.g., the Simple View of Reading) and 
effective teaching strategies to support children’s word recognition and reading com-
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prehension abilities. Pre- and post-test teacher knowledge via a survey was assessed 
in the areas of phonology, word decoding, spelling, reading fluency, morphology, 
vocabulary, and comprehension. Data analyses indicated both in-person and online 
PLD significantly improved teacher knowledge outcomes compared to a wait control 
comparison group. In-person had some advantage over online learning but the effect 
size between these two conditions was smaller than for the difference between the 
PLD wait groups and the control group. There was no difference in teachers’ reported 
satisfaction of the course between online and in-person, although it was noted a few 
participants withdrew from the online course stating workload as an issue. Given the 
scalability of the online learning context and reach to teachers in rural and remote 
areas, further research into advancing the effectiveness of online PLD for early lit-
eracy instruction is a worthwhile pursuit.

This current study extends previous research through investigating one area of 
teacher PLD, namely teachers’ growth in personal linguistic knowledge, in response 
to online PLD learning, as part of a large-scale early literacy implementation project. 
The course was part of a large-scale PLD package implemented in over 1000 schools 
across New Zealand. The aim of the PLD was to support class teachers and literacy 
specialists’ teaching of 5–7-year-old children’s early literacy skills within a MTSS 
framework. In this study, our key objectives were to examine:

(1)	 How teachers’ personal linguistic knowledge in the areas of phonics, phonologi-
cal awareness, and morphological knowledge advance when they participate in a 
self-paced online, micro-credential university course, and

(2)	 Whether improvements in linguistic knowledge and self-rated ability hold across 
individuals and different contextual factors.

Method

Participants were enrolled for one-year in a self-paced online micro-credential course 
to support the implementation of Tier 1 and Tier 2 quality literacy teaching through 
the Better Start Literacy Approach (BSLA; Gillon et al., 2019, 2023, 2024). The 
BSLA is set within a MTSS framework and provides teachers with structured lesson 
plans to enhance children’s phonic, phonological awareness, reading, writing, oral 
narrative and listening comprehension skills in English (see Gillon et al., 2023 for 
more information). Within BSLA for the junior school years, the Tier 1 (class level) 
daily lesson plans have four teaching components: 1. Explicit teaching of vocabulary, 
listening comprehension, story structure elements, and story retelling skills using a 
quality children’s story book. 2. Explicit and structured teaching of phoneme aware-
ness (Ph), orthographic knowledge (O) and morphological awareness (M) (PhOM 
skills) following a scope and sequence. 3. Structured teaching activities to support 
children transfer their PhOM skills to word reading and spelling; and 4. Small group 
reading instruction using a decodable text reading series developed to reflect the New 
Zealand cultural context. The BSLA Tier 2 manualised lesson plans provide more 
intensive small group teaching of PhOM skills, use of these skills in word read-
ing and spelling and reading instruction using the decodable reading series. As part 
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of the micro-credential course teachers accessed high-quality online PLD in both 
synchronous and asynchronous forms. The PLD focused on supporting teachers to 
implement Tier 1 lessons with fidelity, monitor and analyse students’ responses to 
Tier 1 teaching, and identify students for Tier 2 teaching. There was also the option 
for teachers to engage in more in-depth PLD focused on implementation of small 
group Tier 2 lesson plans and monitoring and analysing students’ response to Tier 2 
teaching.

The online learning content was modularised and was designed specifically for the 
New Zealand cultural context. Participants first worked through a theoretical frame-
works and linguistic knowledge module before progressing to course content focused 
on assessment and teaching practice. The linguistic knowledge module required 
teachers to work through a series of 10–15-min interactive videos as well as engaging 
with written content. Focus areas included: phonology, morphology, parts of speech, 
orthography including spelling patterns and linguistic knowledge underpinning read-
ing comprehension teaching strategies. A pronunciation guide for New Zealand Eng-
lish (NZE, Hay et al., 2008) phonemes was provided and consideration of variations 
in English discussed (particularly within the context of supporting learners less famil-
iar with NZE or English Language Learners). To supplement the self-paced learning 
content, teachers also attended weekly one-hour Zoom sessions with an expert team. 
These zoom sessions highlighted relevant content from the online course as it related 
to their implementation of the approach and were held during the first 10 weeks of 
the teachers’ PLD course. In-school or across-school literacy specialists (who had 
received PLD in the BSLA teaching approach) supported teachers in their assess-
ment and teaching implementation. To successfully complete the micro-credential 
course teachers were required to pass an assessment (online quiz) directly related to 
the linguistic knowledge learning content. Teachers were encouraged to complete 
this assessment prior to engaging in further PLD learning modules. Teachers could 
re-take the quiz (with alternative versions provided) as often as necessary.

Following controlled research trials indicating the effectiveness of the BSLA 
(Gillon et al., 2019, 2023), the New Zealand Ministry of Education funded teachers 
across New Zealand to engage in PLD to implement the approach. Between 2021 and 
2023, over 3500 teachers engaged in the BSLA micro-credential across six intakes, 
or “cohorts” of educators. The current study examines the linguistic knowledge of a 
subset of these teachers. Data on educators’ linguistic knowledge was collected start-
ing with the fourth cohort of educators. Educators were only included in our analysis 
subset if they had provided informed consent for their linguistic survey data to be 
used for research purposes, and if they completed both the pre- and post-linguistic 
knowledge-survey. (This was optional within the PLD funded model). Data from 592 
class teachers and literacy specialists were included in the analyses.

Participants

Of the 592 participants in this study, 485 identified as class teachers. These teachers 
were mostly female (97.3%) and taught in schools across all 16 regional council areas 
of New Zealand. Half of these teachers (47.4%) gained their qualification in primary 
teaching more than 15 years ago. Most teachers reported that they had been teaching 
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junior level students (students in Years 0–2; aged 5–7 years) for 10 or fewer years 
(72.6%).

The remaining participants were literacy specialists (n = 107). They were qualified 
teachers who had a specific role in supporting class teachers with literacy instruc-
tion and/or in supporting children with literacy learning difficulties. These literacy 
specialists were also mostly female (99%) and were from 15 of New Zealand’s 16 
regions. Most literacy specialists (60%) gained their qualification in primary teach-
ing more than 20 years ago, with only a small number reporting gaining their quali-
fication in the last 10 years (9%). Within the group of literacy specialists, 56% had 
a postgraduate qualification (in addition to their teaching qualification) in an area 
relevant to literacy.

Survey tool

Given the complex and multifaceted nature of reading, and the knowledge and skills 
required to teach reading, there is much debate as to what a survey of teacher knowl-
edge and skills should focus on. Areas of focus could include linguistic knowledge, 
knowledge of reading comprehension instruction, familiarity with children’s litera-
ture (Reutzel et al., 2011), Response to Teaching procedures (Al Otaiba et al., 2019; 
Spear-Swerling & Cheesman, 2012) and dyslexia and learning difficulties (e.g., 
Washburn et al., 2011a, 2011b). For the reasons previously described, the survey 
used in the current study focused on the code-based constructs of reading. There are 
several existing survey tools that evaluate teachers’ linguistic knowledge across both 
code- and meaning-based constructs (Davis et al., 2022; Hall et al., 2024; Stark et al., 
2016) which have been used primarily in cross-sectional studies (e.g., Binks-Cantrell 
et al., 2012; Davis et al., 2022; Stark et al., 2016) and with samples that differ from 
the current study, such as teacher educators and pre-service teachers (Binks-Cantrell 
et al., 2012).

In the current study we sought to evaluate change in practising teachers’ knowl-
edge, skills, and pedagogy in relation to online PLD; therefore, we custom-designed 
a survey focused on the code-based constructs of reading, aligned to the PLD content 
delivered to teachers and to the BSLA approach. Survey development was primarily 
guided by the earlier surveys of Binks-Cantrell et al. (2012) and Stark et al. (2016). 
The survey for the current study adopted the framework used by Stark et al. (2016) 
in their study exploring Australian teachers’ knowledge and self-rated ability of lan-
guage and reading instruction in the early years. This framework organises survey 
items according to aspect (e.g., phonics, phonological awareness, morphology) and 
domain, being knowledge (explicit knowledge of definitions for linguistic terms or 
concepts), skill (actual ability to perform a linguistic task, e.g., counting phonemes in 
words) and pedagogy (the practice associated with teaching a construct or concept). 
Pedagogy is a domain which has not been used in earlier studies but was added by 
Stark et al. (2016) with the rationale that teachers must possess specialised knowl-
edge to teach these foundational constructs and skills. Within this framework, seven-
teen items were adopted from Stark et al. (2016), of which ten also appeared in the 
earlier Binks-Cantrell et al. (2012) survey. A further four items were developed by 
the research team to provide coverage of key concepts and skills taught as part of the 
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PLD and within the BSLA approach. These four items are marked with an asterisk in 
the survey provided in Appendix A.

The final survey included seven knowledge-based questions (e.g., A phoneme 
is…), 25 skill-based questions (e.g., How many speech sounds are in chop?) and 
three pedagogy-based questions (e.g., Which of the following is a phoneme aware-
ness activity?) across three aspects (phonics, phonological awareness, and morphol-
ogy). The survey was reviewed by five academics across New Zealand and Australia 
with expertise in literacy. These academics were given the survey draft and were 
asked to provide feedback primarily in relation to representation of the three aspects 
(phonics, phonological awareness, morphology) and alignment of these aspects to the 
PLD and BSLA approach. The survey was then piloted with three experienced class 
teachers who provided feedback relating to survey length, number and distribution 
of survey questions, question wording and survey navigation. These class teachers 
each indicated that the survey took no more than 15 min to complete. Parallel forms 
were developed for pre- and post-learning surveys. Questions relating to definitions 
of terms were the same in both surveys, but differing word examples (with the same 
phonological or morphological structure) were given for the skills and pedagogy 
questions. For example, identifying the number of phonemes in the word ‘brush’ in 
the pre-survey versus ‘crash’ in the post-survey. The survey questions used in the 
analyses for this paper for the pre-learning survey are provided in Appendix A.

The 35 survey items were each scored as 1 = correct or 0 = incorrect. Internal con-
sistency was calculated for each domain and aspect subscale using Cronbach’s alpha. 
When the items are organised into domains, internal consistency was found to be 
acceptable for the 20 phonological awareness items (α = 0.74) and the 9 morphology 
items (α = 0.83). However, consistency of the 6 phonics items was low (α = 0.53). 
When the items are organised into aspects, internal consistency was acceptable for 
the 25 skill items (α = 0.79) but low for the 7 knowledge items (α = 0.46) and the 3 
pedagogy items (α = 0.44). Thus, the results for some of the subscales should be inter-
preted with caution; however, given Cronbach’s alpha is dependent on the number 
of scale items (and would be expected to be low for subscales with few items), we 
proceeded with our analyses. Cronbach’s alpha across all 35 survey items was 0.85. 
Total accuracy scores were calculated as the percentage correct of all knowledge, 
skill and pedagogy items across the three aspects out of the possible 35 points.

Self-rated ability

Teachers also self-rated their ability across seven areas: phonics, phoneme awareness, 
reading fluency, vocabulary, reading comprehension, spelling, and using assessment 
to inform their reading and spelling instruction. These items are the same as those 
used by Stark et al. (2016). Each self-rated ability item was rated on a scale from 
1 = Minimal to 4 = Expert. The seven self-rated ability items showed high internal 
consistency (Cronbach’s alpha = 0.88; item-total correlations range .63–73). A total 
score was created to reflect overall self-rated ability as the mean of the seven ratings.
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Procedures

This project was approved by the University of Canterbury Human Ethics Committee 
(HREC 2021–98). As part of their BSLA micro-credential course, teachers and liter-
acy specialists completed this online survey at two timepoints: (1) immediately prior 
to beginning their micro-credential and (2) after completion of the micro-credential 
course requirements (typically 6–9 months after completing the pre-learning survey). 
Prior to beginning each survey, respondents were asked whether they consented to 
having their responses used for research purposes. Responses were only included in 
analysis where consent was provided. At the beginning of the pre- and post-learning 
surveys, teachers were asked to create a 6-character code so that their pre- and post-
learning surveys could be matched for research purposes. Survey questions were 
presented in a set order to avoid differences in responses due to random ordering 
effects (Schofield & Forrester-Knauss, 2016). Survey data were only included in 
comparisons over time where pre- and post- data could be linked, to ensure we were 
comparing the same group of teachers over time.

Statistical methods

Data from three cohorts of educators (collected in July 2022 through December 2023; 
n = 592) was used for analysis. Two sets of analyses were undertaken, as outlined 
below.

Longitudinal change in domains of accuracy and self-rated ability

We first compared data at pre-learning and at post-learning to measure individual 
change in the subdomains of accuracy and self-rated ability in response to complet-
ing the BSLA PLD. When examining change in accuracy from pre-learning to post-
learning, we used paired-samples t-tests. Effect sizes for these tests are calculated 
using Cohen’s d with the standard deviation of the mean difference as the standard-
izer (Lakens, 2013). We utilise the d effect size to interpret the magnitude of effects, 
using the following thresholds: small effect d = 0.2; medium effect d = 0.5; large effect 
d = 0.8 (Cohen, 1988).

Given that self-rated ability items were scored on an ordinal scale, we have 
described change from pre-learning to post-learning through a descriptive analysis of 
the percentage of educators who responded with each level of self-rated ability. We 
also used Pearson correlation coefficients to determine the association between total 
accuracy and total self-rated ability at pre-learning and post-learning.

Change in accuracy and self-rated ability across individual and contextual factors

Next, we used linear mixed-effects models to examine whether improvements in lin-
guistic knowledge and self-rated ability hold across individuals and different contex-
tual factors. In this analysis we used total accuracy scores and total self-rated ability 
(each combined across subdomains), and we examined the following set of predic-
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tors: educatory type (class teacher or literacy specialist), education level (i.e. addi-
tional qualifications to their initial teacher qualification relevant for literacy teaching: 
0 = no additional education qualification; 1 = an additional bachelor’s degree or 
diploma in area relevant to education/teaching/literacy; 2 = an additional master’s 
degree in area relevant to education/teaching/ literacy), experience teaching junior 
students (i.e. children in their first 3  years of formal schooling); 6 levels ranging 
from 0–2 years of junior school teaching experience though to more than 20 years’ 
experience), baseline self-rated ability (total scores), baseline accuracy scores (total 
scores), and urbanicity. Urbanicity was identified based on the Regional Council area 
where educators resided. We used the Stats NZ Urban Rural Indicator classifica-
tion (Stats, 2018), which categories small geographic areas into: Major urban areas 
(5), Large urban areas (4), Medium urban areas (3), Small urban areas (2), or Rural 
Settlements (1). We calculated the mean level of urbanicity in each region to include 
in our model.

Changes in accuracy and self-rated ability over time were examined using lin-
ear mixed-effects models estimated with restricted maximum likelihood (REML) in 
SAS PROC MIXED. Repeated observations (Level 1) were nested within individuals 
(Level 2), and a random intercept was included to account for within-person correla-
tion across time. Time was modelled as a continuous variable, such that model coeffi-
cients represent the average rate of change in accuracy or self-rated ability over time.

Fixed effects included demographic characteristics (educator type, education level, 
teaching experience, and urbanicity), cohort, and baseline scores (either accuracy or 
self-rated ability). To assess whether these variables were associated with differential 
change over time, interactions between time and each predictor were included (i.e., 
predictor × time terms).

Baseline scores were included as a covariate to account for initial differences 
in scores, and its interaction with time was used to examine whether initial status 
predicted subsequent change. This approach allowed us to distinguish predictors of 
baseline accuracy and self-rated ability from predictors of growth over time. Model 
parameters were estimated using REML, and statistical significance was evaluated at 
α = 0.05. To quantify model fit, marginal and conditional R2 values were calculated 
following Nakagawa and Schielzeth (2013). The marginal R2 represents the propor-
tion of variance explained by the fixed effects alone, while the conditional R2 repre-
sents the proportion explained by the fixed and random effects combined.

Results

Change in knowledge, skill and pedagogy in response to PLD training

Table 1 provides the mean accuracy scores on all survey items pre- and post-learning 
by domain and aspect. Participants’ accuracy scores increased across all domains and 
aspects in response to the online PLD. The total average accuracy score across all 35 
items improved from 66.3% correct at the pre-learning point, to 82.1% correct at the 
post-learning survey point.
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Paired samples t-tests indicated significant change from pre-learning to post-
learning across all phonics, phonological awareness, and morphology domains (see 
Table 1). Effect sizes were medium to large (range 0.37–0.99) across all knowledge, 
skill, and pedagogy domains. Overall, educators’ phonics scores increased by 25.7% 
from the pre- to post-learning survey, their phonological awareness scores increased 
by 10.6% from pre- to post-learning survey,

and their morphology scores increased by 22.2% from the pre- to post-learning 
survey.

Change in self-rated ability

Table 2 and Fig. 1 provide self-rated ability values pre- and post-learning and show 
a shift in the distribution of ratings between surveys. Most teachers (approximately 
three quarters) rated their ability to support early literacy learning as “Very Good” 
following completion of the PLD (compared to less than half prior to the PLD). Fur-
ther, less than 1% rated their ability as “Minimal” following completion of the PLD.

Mean percentage correct (SD) from survey items
Knowledge Skill Pedagogy As-

pect 
total

Phonics
 Pre-learning 58.5% (37.6) 55.4% 

(23.9)
45.7% 
(49.9)

56.4% 
(23.3)

 Post-learning 82.5% (25.1) 82.0% 
(20.9)

96.6% 
(18.1)

82.1% 
(17.4)

p < 0.001; 
d = 0.58

p < 0.001; 
d = 0.88

p < 0.001; 
d = 0.99

Phonological awareness
 Pre-learning 65.8% (29.1) 74.3% 

(14.6)
46.9% 
(50.0)

70.2% 
(14.7)

 Post-learning 81.9% (22.2) 80.4% 
(11.8)

69.7% 
(46.0)

80.8% 
(11.7)

p < 0.001; 
d = 0.49

p < 0.001; 
d = 0.39

p = 0.007; 
d = 0.37

Morphology
 Pre-learning 69.1% (40.0) 65.1% 

(34.3)
70.4% 
(45.7)

66.6% 
(30.0)

 Post-learning 92.0% (21.8) 86.6% 
(25.7)

95.5% 
(20.8)

88.8% 
(19.5)

p < 0.001; 
d = 0.53

p < 0.001; 
d = 0.53

p < 0.001; 
d = 0.52

Domain total
 Pre-learning 64.1% (26.4) 68.5% 

(15.9)
54.1% 
(30.8)

66.3% 
(16.5)

 Post-learning 83.8% (17.1) 81.2% 
(14.4)

86.8% 
(20.1)

82.1% 
(13.7)

Table 1  Participants’ total 
accuracy scores pre- and post-
learning by aspect and domain
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Association between self-rated ability and accuracy

There was a small positive correlation between total accuracy scores and self-rated 
ability at both the pre-learning survey (r = .28, p < .001) and post-learning survey 
(r = .21, p < .001). Further, there was also a small positive correlation between the 
change in self-rated ability and the change in accuracy scores from pre-learning to 
post-learning (r = .13, p = .002).

Change in accuracy and self-rated ability across individual and contextual factors

Our second research objective was to determine whether improvements in linguis-
tic knowledge and self-rated ability hold across individuals and different contextual 
factors, again using our longitudinal sample of 592 educators. In this analysis we 
examined the following set of predictors: educatory type, education level, experience 
teaching junior students, baseline teaching self-rated ability (total scores), baseline 
accuracy scores (total scores), urbanicity, time (pre vs post), and cohort.

Mixed-effects models were run to predict each of accuracy and self-rated ability 
from our set of predictors as well as their interactions with time, while including a 
random effect for individual educators. The results for fixed effects within the models 
are presented in Table 3 for accuracy and Table 4 for self-rated ability. For accuracy, 
the marginal R2, representing variance explained by the fixed effects alone, was 0.32. 

Table 2  Self-rated ability pre- and post-learning
Pre-learning (n = 592) Post-learning (n = 592)
Minimal 
(%)

Mod-
erate 
(%)

Very 
good 
(%)

Ex-
pert 
(%)

Mini-
mal 
(%)

Mod-
erate 
(%)

Very 
good 
(%)

Ex-
pert 
(%)

Teaching phonemic awareness 10.4 52.0 35.8 1.7 0.2 7.7 78.0 14.1
Teaching phonics 5.6 49.3 42.8 2.2 0.2 7.1 78.7 14.1
Teaching reading fluency 4.9 50.2 43.2 1.7 0.5 11.2 77.3 11.0
Teaching vocabulary 4.4 49.0 44.9 1.7 0.3 7.7 75.9 16.0
Teaching comprehension 4.1 49.0 45.7 1.2 0.7 11.9 75.9 11.5
Teaching spelling 10.2 59.7 29.0 1.0 0.3 17.6 71.8 10.3
Using assessment data to inform 
reading and spelling instruction

7.7 48.0 42.2 2.2 0.5 13.4 71.8 14.3

0% 20% 40% 60% 80% 100%

Phonemic awareness

Phonics

Fluency

Vocabulary

Comprehension

Spelling

Using assessment data

Pre-Learning

Minimal Moderate Very Good Expert

0% 20% 40% 60% 80% 100%

Phonemic awareness

Phonics

Fluency

Vocabulary

Comprehension

Spelling

Using assessment data

Post-Learning

Minimal Moderate Very Good Expert

Fig. 1  Distribution of self-rated ability pre- and post-learning
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The conditional R2, representing variance explained by both fixed and random effects 
was 0.57. Thus, approximately 32% of the variation in accuracy was explained by 
fixed effects, with an additional 26% explained by subject-specific random effects. 
As seen in Table 3, when predicting total accuracy scores, there was a significant 
effect of time, with educators scoring significantly higher at post-learning than at 
pre-learning. There was also a significant time x baseline interaction, indicating that 
educators who started out with lower accuracy showed a higher rate of growth from 
pre-learning to post-learning. Figure 2 plots the simple slopes of accuracy at pre-
learning and post-learning for educators at three levels of baseline accuracy (−1 SD, 
mean, and + 1 SD).

Outcome: self-rated ability
Predictor Estimate (SE) t-value p-value
Time (Pre vs Post) 2.44 (0.10) 23.82  < .001
Educator type  − 0.06 (0.07)  − 0.88 0.38
Education level  − 0.03 (0.03)  − 0.92 0.36
Teaching experience  − 0.02 (0.02)  − 1.34 0.18
Urbanicity  − 0.01 (0.06)  − 0.14 0.89
Baseline self-rated ability 1.81 (0.06) 32.57  < 0.001
Cohort 21  − 0.02 (0.07)  − 0.27 0.79
Cohort 31  − 0.00 (0.06)  − 0.07 0.94
Time x educator type 0.06 (0.04) 1.38 0.17
Time x education level 0.03 (0.02) 1.45 0.15
Time x teaching experience 0.02 (0.01) 2.11 0.04
Time x urbanicity 0.01 (0.04) 0.22 0.82
Time x baseline self-rated ability  − 0.81 (0.04)  − 22.93  < 0.001
Time x Cohort 21 0.02 (0.04) 0.43 0.67
Time x Cohort 31 0.00 (0.04) 0.12 0.91

Table 4  Fixed effects results 
from mixed effect model pre-
dicting self-rated ability

1Cohort 1 served as the 
reference category

 

Outcome: total accuracy scores
Predictor Estimate (SE) t-value p-value
Time (Pre vs Post) 0.66 (0.03) 20.47  < 0.001
Educator type  − 0.03 (0.02)  − 1.04 0.30
Education level  − 0.00 (0.01)  − 0.13 0.90
Teaching experience  − 0.00 (0.02)  − 1.00 0.32
Urbanicity 0.00 (0.02) 0.10 0.92
Baseline accuracy 1.79 (0.05) 33.02  < 0.001
Cohort 21  − 0.03 (0.03)  − 1.14 0.26
Cohort 31  − 0.01 (0.02)  − 0.31 0.76
Time x educator type 0.03 (0.02) 1.62 0.11
Time x education level 0.00 (0.01) 0.20 0.84
Time x teaching experience 0.01 (0.00) 1.57 0.12
Time x urbanicity  − 0.00 (0.01)  − 0.15 0.88
Time x baseline accuracy  − 0.79 (0.03)  − 22.99  < 0.001
Time x cohort 21 0.03 (0.02) 1.79 0.07
Time x cohort 31 0.01 (0.01) 0.48 0.63

Table 3  Fixed effects results 
from mixed effect model pre-
dicting accuracy

1Cohort 1 served as the 
reference category
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In the model predicting self-rated ability, fixed effects explained approximately 
75% of the total variance. Random effects accounted for an additional 9% of the vari-
ance, while 15% remained unexplained. Table 4 presented the results for fixed effects 
for self-rated ability. Educators scored significantly higher at post-learning than at 
pre-learning and there was a significant time x baseline interaction, such that those 
who started out with lower self-rated ability showing significantly more improve-
ment in their self-rated ability. In addition, there was a significant time x experience 
interaction. Educators with lower level of teaching experience showed more change 
in their self-rated ability from pre-learning to post-learning.

Tables 3 and 4 show that growth from pre-learning to post-learning did not differ 
based on type of educator (teacher vs literacy specialist), education level, or urbanic-
ity. In addition, there were no differences in the amount of growth observed within 
each cohort of educators.

Figure 3 plots total accuracy scores for educators with and without PLD training at 
each data collection point across the three cohorts of educators included in analysis. 
The figure shows that those with PLD training are, as a group, scoring higher than 
those without PLD training (significant effect of time) and that there are no differ-
ences in growth between cohorts.

Fig. 2  Accuracy scores at pre-learning and post-learning based on baseline levels of accuracy
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Discussion

Large-scale implementation of teacher professional learning and development (PLD) 
to support effective early literacy teaching practice is essential to address global 
literacy challenges. In New Zealand, the Government has recently mandated the 
implementation of evidenced based structured literacy approaches in the teaching 
of reading and writing. Such practices necessitate teachers to demonstrate strong 
linguistic knowledge skills and pedagogy in universal teaching for all children (Tier 
1 teaching within a Multi-Tiered System of Support framework) as well as to support 
children with literacy learning challenges such as dyslexia (Tier 2 and Tier 3 teaching 
support). This study investigated how teachers’ personal linguistic knowledge in the 
areas of phonics, phonological awareness, and morphological knowledge advances 
when they participate in a large-scale PLD initiative through a self-paced online, 
micro-credential university course. Factors that influence teachers’ gains in linguistic 
knowledge and self-rated ability were also investigated.

Consistent with previous findings in New Zealand and internationally (Carroll et 
al., 2012; Goldfeld et al., 2021; Mahar & Richdale, 2008), analyses from pre-learning 
survey data showed that teachers and literacy specialists involved in teaching reading 
and writing to young children in New Zealand demonstrate wide variability in their 
linguistic knowledge. Average total accuracy scores across phonics, phonological 
awareness, and morphology were between 56 and 70% prior to PLD. Pre-learning 
data highlight the need within the New Zealand education context to focus atten-
tion on both pre-service and in-service PLD to enhance teachers’ personal linguistic 
knowledge. Our data mirror data reported in other countries (e.g., Australia, USA) for 
teachers’ linguistic knowledge and suggest urgent attention needs directing towards, 
this issue within education systems. Strong personal linguistic knowledge is a funda-
mental first step towards ensuring educators can successfully implement researched 
informed structured literacy approaches within classroom teaching as well as to 
implement effective interventions for children with additional literacy learning needs.

Fig. 3  Total accuracy scores for educators with and without PLD training by cohort
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Encouragingly, significant gains in teachers’ linguistic knowledge were associated 
with their participation in online PLD implemented at scale across the country and 
within teachers’ regular teaching contexts. Post-learning survey data showed signifi-
cantly enhanced linguistic knowledge, skill and pedagogy and reduced variability in 
participants’ performance across areas of phonics, phonological awareness and mor-
phology compared to their pre learning survey data. Importantly, participants showed 
particularly strong change in pedagogy (moving from an average of 54% correct pre-
learning to an average of 87% correct in the post-learning survey). This improvement 
suggests teachers were utilising enhanced linguistic knowledge to complete literacy 
assessment and teaching activities. Findings of significant growth from pre-learning 
to post-learning were supported by a cross-sectional comparison between trained and 
untrained educators. At the post-learning assessment, educators in our longitudinal 
sample scored significantly higher in their linguistic knowledge, skill and pedagogy 
compared to a comparison group of educators who had not received online PLD. Not 
only was the PLD-trained group scoring higher on average, but there was substan-
tially less variability in their scores, compared to the non-PLD-trained group.

The strong positive change in teachers’ linguistic knowledge contrasts to Piasta 
et al. (2017) findings which showed minimal growth from large-scale PLD imple-
mentation on early childhood teachers’ literacy knowledge (which included skills 
of counting syllables and manipulating phonemes). Several differences in the PLD 
design may account for these differences. In contrast to the project reported in Piasta 
et al. (2017), the PLD in the current study was designed and developed by researchers 
with extensive experience in speech-language therapy and teacher education. In addi-
tion, the content of the PLD in the current study directly targeted teachers’ linguistic 
knowledge, skills and pedagogy using direct and explicit teaching content and exam-
ples. The online course ensured all teachers had access to the same content presented 
in a consistent manner with quizzes for teachers to check their linguistic knowledge 
proficiency. Although the PLD was manualised in the Piasta et al. (2017) study, facili-
tators who delivered the content had flexibility to vary the content implementation. 
In addition, the broader micro-credential PLD involved in supporting teachers’ and 
literacy specialists’ implementation of the BSLA focused their attention on the practi-
cal application of their enhanced linguistic knowledge to literacy assessment, analy-
sis and teaching activities in both Tier 1 (class level) and Tier 2 (small group) within 
the MTSS framework. Furthermore, this online PLD was delivered at times relevant 
to teachers’ assessment and teaching as part of the BSLA. The lack of connection 
between theory to classroom practice was reported as a limitation in the Piasta et 
al. (2017) study. More positive findings in the current study from a large-scale PLD 
implementation suggest that concurrent development of both teachers’ personal lin-
guistic knowledge and application of this knowledge to practice through explicit and 
direct training may be particularly beneficial.

Self-rated ability in teaching phonics, phonological awareness, reading fluency 
as well as other aspects of reading and spelling significantly improved from pre-
learning to post-learning, and was significantly higher in the PLD-trained groups than 
in those without PLD training. In the present sample, we found a significant positive 
correlation between self-rated ability and accuracy, indicating consistency between 
self-ratings and scores on a measure of linguistic knowledge. Whilst self-rated ability 
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is a slightly different construct than confidence, this finding is encouraging as data 
from other reports (Fielding‐Barnsley & Purdie, 2005; Stark et al., 2016) have sug-
gested teachers’ confidence in their personal linguistic knowledge may be inconsis-
tent with their demonstrated performance on linguistic tasks (i.e., they may over- or 
underestimate their own abilities).

The outcome from modelling predictors of change in teachers’ linguistic knowl-
edge is also encouraging. The data suggest the PLD implemented at large-scale 
benefited those that needed it most; that is, educators who showed lower levels of 
accuracy on linguistic knowledge tasks on the pre learning survey.

The self-paced online learning implemented in the current study has several poten-
tial advantages for both in-service and pre-service training of teachers. The model 
allowed an efficient way to upskill teachers at large-scale with flexibility in teach-
ers’ access to the learning content. It allowed teachers to revisit learning content as 
often as required to achieve proficiency in linguistic knowledge, skills and peda-
gogy. These features catered for the wide variability evident in teachers’ existing 
knowledge. It enabled teachers who had advanced linguistic knowledge to quickly 
move through learning content to focus on applying their linguistic knowledge to lit-
eracy assessment, analysis, and teaching activities. It provided teachers who needed 
more in-depth learning to advance their personal linguistic knowledge in a private 
space without the added pressures that may be present in live workshop formats. The 
advantage of online PLD is accessibility, regardless of geographical location. This 
online PLD enabled teachers in small rural schools, or schools with less resources, 
to access the same high quality learning content as their colleagues in larger urban 
schools. It facilitated the involvement of part-time teachers and teachers involved in 
job sharing positions to be able to access the same high-quality PLD.

Two important features of the PLD in the current study supported the positive out-
comes from the online PLD to advance teachers’ linguistic knowledge within regular 
school settings: (1) investment in technological infrastructure; and (2) content specif-
ically designed for a high-quality online learning experience. The teachers accessed 
the content through a robust online learning platform which could accommodate 
thousands of teachers accessing the learning content simultaneously. The teachers 
had quality computers and stable internet access in their schools to engage in the 
learning. They could access personal support in using the technologies as required 
and through weekly Zoom sessions with the researchers. The online learning content, 
format, and activities were specifically designed to incorporate features that sup-
port online learning engagement such as short learning sessions with key messages, 
video demonstrations, and interactive activities such as pop-up quizzes for teachers 
to monitor the progression of their linguistic knowledge throughout the course. These 
features addressed some of the concerns regarding online PLD for teachers (Haleem 
et al., 2022; Winter et al., 2021).

The linguistic knowledge, skills and pedagogy associated with the assessment and 
teaching of reading and spelling is consistent across languages with alphabetic writ-
ing systems. Teachers need to understand the phonological and morphological struc-
ture of the language being taught as well as the orthographic patterns that represent 
these structures (albeit that this may be more challenging in opaque languages such 
as English). Teachers need to understand how to apply this knowledge to reading and 
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spelling assessment, analysis of students’ reading and writing attempts and to the 
teaching of reading and writing. High-quality online learning for a given language 
could potentially be shared across education providers to advance teachers’ personal 
linguistic knowledge of the language being taught (including acknowledgment of 
regional variations in the language). Such opportunities may be particularly advan-
tageous as we strive to achieve global literacy goals of more equitable education 
outcomes for all children.

Study limitations and future directions

Understanding the benefits of large-scale implementation of PLD in real-world set-
tings for teachers poses several challenges for data collection. First, completion of the 
pre- and post-PLD linguistic knowledge survey in the current study was not compul-
sory for the teachers. The data collected and analysed, therefore, represents a subset 
of a much larger group of teachers. This potentially introduces bias. We were unable 
to determine if the performance of teachers who chose to give informed consent for 
study participation and who completed both the pre- and post-linguistic knowledge 
surveys differed from the larger cohorts of teachers who completed the PLD. Second, 
direct observation of teachers’ application of linguistic knowledge to their regular 
teaching activities was not undertaken in the current study nor was data collected 
relating to the impact of teachers’ improved linguistic knowledge on children’s read-
ing and spelling performance. Both areas warrant further investigation within the 
context of large-scale implementation of teacher PLD. Further, although the online 
survey used to explore change in teachers’ knowledge was based on previous stud-
ies and teacher feedback from pilot work, an increased focus on teachers’ ability 
to transfer knowledge to the analysis of children’s reading and spelling attempts is 
recommended in future studies.

A third limitation of the current study is that the amount of time individual teach-
ers spent on the linguistic knowledge activities within the online PLD was not avail-
able in this study. The use of online technologies to better understand and track the 
learning content teachers engage with online and how long they spend on specific 
PLD activities would be useful in future research.

It is important to note that within our mixed-effects models, baseline accuracy 
and self-rated ability were included as predictors of change, which means that esti-
mates of its association with growth may be influenced by regression to the mean and 
should be interpreted with caution. Further, it is important to note that some subscales 
demonstrated low reliability in this sample, and that only one pedagogy item was 
included within each aspect of accuracy. Finally, well-researched theoretical models 
of skilled reading, including the Simple View of Reading (Hoover & Tunmer, 2018) 
advocate that systematic teaching of the linguistic skills for both word recognition 
and language comprehension is essential. The survey questions used in the current 
study focused exclusively on linguistic skills for word recognition. Evaluating the 
impact of PLD to facilitate growth in educators’ knowledge, skills and pedagogy 
relating to semantics, syntax, linguistic comprehension and narrative skills to support 
reading comprehension and spelling within the broader context of writing develop-
ment, is an important next step.
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Conclusion

This study explored growth in teachers’ personal linguistic knowledge following 
an online micro-credential as part of the nationwide implementation of the BSLA. 
A pre/post learning survey was used to measure change across a range of aspects 
and domains. Whilst wide variability in linguistic knowledge, skills and pedagogy 
was evident at the pre-learning survey point, post-learning survey results following 
6–9 months online PLD demonstrated significantly improved linguistic knowledge, 
skills and pedagogy and, self-rated ability. Educators with lower levels of linguis-
tic knowledge and lower self-rated ability at pre learning showed the most growth 
over time. Further, after completing their online PLD, educators scored significantly 
higher on linguistic knowledge, skills, pedagogy and self-rated ability than a com-
parison group of educators who had not received online PLD. Understanding how 
the implementation of large-scale PLD approaches to enhance teachers’ linguistic 
knowledge and the use of this knowledge within their reading and writing teaching 
practices is an important area for continued research.
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