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Abstract
Professional development (PD) of teachers working with students in the first years 
of learning to read is a privileged way of preventing initial reading difficulties and 
its effects in the long and short term. This research studies the effects of PD in stu-
dent reading performance, although the results are not conclusive with regard to 
which PD format is more adequate. The objective of this study is to determine which 
modality (face-to-face with a coach vs. without a coach) and intensity (number of 
contact hours) of PD are more efficient in achieving fluency improvement in stu-
dent performance in the code-focussed skills in the first years of learning to read. 
Both pre-schoolers and their teachers took part in the study with a quasi-experimen-
tal pre-test post-test design. The experimental group (n = 71) was provided literacy 
instruction from teachers (n = 8) who received 40 h of face-to-face training with a 
coach and the control group (n = 29) was provided literacy instruction from teach-
ers (n = 8) who received only 8 h of initial training (without coaching). The results 
showed significant intra-group improvements with a large reduction in students at 
risk for reading difficulties. No significant differences were obtained between groups 
in reading performance. This suggests greater efficiency in a lower intensity format 
of PD without a coach in the development of code-focussed skills. The study consid-
ers the need to adequately assess reading ability in the light of attitude and motiva-
tion of teachers as variables which influence the efficiency of PD.
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Introduction

Research into professional development (PD) shows that it is relevant as a means 
of promoting the teaching of reading based on research among teachers (Con-
nor et  al., 2014; Hudson et  al., 2021). The impact of PD on student outcomes 
has also been established. The theory proposed by Desimone (2009) considers a 
sequence of actions, according to which the PD develops the teacher’s knowledge 
and skills, thus leading to a change in attitudes and finally impacting on student 
outcomes. In fact, a fundamental criterion of quality of proposed PD is its effect 
on student performance (Biancarosa et  al., 2010; Didion et  al., 2020; Kennedy, 
2016; McCutchen et al., 2002; Paige et al., 2019; Yoon et al., 2007). In accord-
ance with this concept, the study of PD should be based on a dynamic model, 
like the Lattice Model (Connor, 2016) which includes the determining factor of 
the adaptation of teaching to the level of the student in specific implied processes 
(texts, linguistic socio-emotional and cognitive processes).

Since the 1980s, when Shulman (1986) identified professional knowledge as 
the “missing paradigm”, a growing body of research has addressed instruction 
and teacher knowledge. Teachers are currently considered to be the most impor-
tant factor in shaping student achievement (Darling-Hammond et al., 2017). From 
this perspective, it is necessary to study PD in greater depth so as to offer training 
proposals to those leaders responsible for educational training. The up-dating of 
teachers may facilitate the adaptation of instruction to student level, especially 
with early reading difficulties (Brownell et al., 2017; Connor et al., 2014; Landry 
et al., 2011; Lonigan et al., 2011; Scanlon et al., 2008; Scarparolo & Hammond, 
2018). Students cannot learn what their teacher does not know, and this is a major 
contributor to poor reading skill outcomes, especially in the first stages of learn-
ing (Brady et  al., 2009; Pfost et  al., 2014; Scanlon et  al., 2008). For example, 
Lane et  al. (2008) showed that a student from the 2nd year of primary school, 
whose teachers had acquired greater professional knowledge of fluency, obtained 
higher scores in reading precision and speed.

Improvement in PD for teachers in early primary education is, to a certain 
extent, urgent, since the persistence of initial reading difficulties may lead to neg-
ative consequences in the short, medium and long term (low academic perfor-
mance, abandonment, lack of professional qualifications, delinquency, and so on) 
(Connor et al., 2014) which are difficult to make up for (Pfost et al., 2014). It has 
been shown that the reading level in third grade of primary education predicts 
both low performance in different knowledge areas as well as early abandonment 
(Lesnick et al., 2010).

Generally, educational research considers three categories of teachers’ pro-
fessional knowledge (Evens et  al., 2018; McCutchen et  al., 2002; Moats, 2009; 
Shulman, 1986). Content knowledge (CK) is the knowledge of the teacher about 
the specific subject which they teach. In the area of reading, CK was identified 
by The National Reading Panel (NPR, 2000) and five essential reading compo-
nents (“Five Big Ideas”) were highlighted. The teacher should have knowledge 
of phonological awareness, phonics, fluency, vocabulary and comprehension 
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(Brady et al., 2009; Ehri & Flugman, 2018). Pedagogical knowledge (PK) refers 
to knowledge of methodologies for the teaching of reading, for example, the pro-
posal for intervention in the classroom put forward by the Response to Interven-
tion Model (RTI) (Scanlon et al., 2008). Pedagogical content knowledge (PCK) 
refers to an amalgamation which integrates the two previous categories (CK and 
PK) in practice. This is implemented through a repertoire of answers that the 
teacher activates in the classroom to construct specific teaching situations in a 
specific circumstance (Evens et al., 2018).

The PD modality which has been most used is the traditional conference format 
(Connor et al., 2014; Desimone & Garet, 2015; Garet et al., 2008; Kennedy, 2016; 
Landry et al., 2011). This consists of one-time conferences or workshops where a 
group of teachers from different schools listen to a 1–3 h lecture on a topic. Research 
has shown repeatedly that this procedure is not effective in promoting PD in the 
area of reading (Biancarosa et al., 2010; Garet et al., 2008; McMahan et al., 2019) 
because it does not deal with the series of actions needed to connect theory and 
practice (Desimone, 2009). Didion et al. (2020) highlight this: “it is unclear what 
happens between when teachers receive instruction through PD and the distal out-
come of students reading performance” (p. 31).

New proposals of demonstrated effectiveness are needed, but currently, consen-
sus has yet to be reached as to which is the best format of PD to develop high-qual-
ity, professional knowledge in the area of reading. Research into PD has identified 
five core features for implementing an efficient PD format (Desimone, 2009; Desi-
mone & Garet, 2015; Pak et  al., 2020). Intensity, which refers to the number and 
distribution of hours, highlights the effectiveness of PD when it is extended over 
the duration of the academic year and includes 20 or more hours of training. Coher-
ence means acting in conjunction with the student, the teacher and context charac-
teristics, for example, starting with that which the teacher knows (CK and PK), does 
and feels when teaching and learning (PCK) (Osman & Warner, 2020). Collective 
participation refers to active learning and collaboration among professionals as two 
characteristics which make PD effective so that PCK may be transformed (Darling-
Hammond et al., 2017). Finally, content focus refers to how content can influence a 
PD proposal, for example, each area of the teaching of reading requires a specific 
PD proposal.

The combination of these five features gives rise to a combination of formats 
that Darling-Hammond et al. (2017) group together under the title ‘collaborative 
learning process’. Evidence supporting these PD formats comes from transver-
sal and longitudinal studies with reference to different content (sciences, read-
ing, mathematics), carried out frequently in large-scale programmes (Biancarosa 
et al., 2010; Brady et al., 2009; Landry et al., 2011; Paige et al., 2019). However, 
some studies and revisions have identified limitations in the effect of collaborative 
PD based on the five features previously mentioned (Didion et  al., 2020; Garet 
et al., 2008, 2011; Kennedy, 2016; Lonigan et al., 2011), or, on factors linked to 
learning on the part of teachers, like attitude and motivation (Brady et al., 2009; 
Osman & Warner, 2020). Kennedy (2016) points out that “a conception that is 
based on more nuanced understanding of what teachers do, what motivates them, 
and how they learn and grow” is necessary (p. 30). These aspects related to the 
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teacher as learner have been frequently ignored in large-scale programmes that 
relied on intermediaries whose familiarity with teacher learning may have been 
limited. These may also have reduced the initiative and autonomy of teachers, and 
this would be minimised in short-term programmes such as in the case of learn-
ing communities (McCutchen et al., 2002).

Desimone and Garet (2015) point out that the content focus influences the 
design of PD. In the area of reading, Didion et al. (2020) have differentiated two 
interconnected areas in the teaching of reading which could require PD in dif-
ferent formats. The first refers to code-focussed skills (i.e., phonological aware-
ness, phonics, fluency) which allow accuracy at the initiation of learning to read 
and the gradual acquisition of fluency through reading practice (Castejón et al., 
2015). The second refers to meaning-focussed skills (i.e., vocabulary, compre-
hension) which allow the comprehension of texts and reading to learn. It must 
be taken into account that both areas are related and sequenced, given that, at 
advanced levels, comprehension and learning may be affected if code-focussed 
skills have not been adequately mastered (Connor, 2016).

Given that, in practice, the content focus determines differences in PD for the 
teaching of reading, the central question in this study is to advance in the knowl-
edge of the most adequate characteristics for promoting instructional abilities 
implied in the teaching of code-focused skills (Didion et al., 2020; Landry et al., 
2011).

In PD in code-focussed skills with teachers in early primary education, diverse 
results have been obtained with or without coaching (for a wider summary see 
Hudson et al., 2021). Biancarosa et al. (2010) studied the effects on reading per-
formance of a coaching programme with a large sample. While in the first year, 
the baseline, the students obtained an improvement of 16%. In the second year, 
in which coaching was implemented, the improvement in performance was 28%. 
The results obtained by Landry et al. (2011) were along the same lines. They car-
ried out a longitudinal study with pre-schoolers to prevent difficulties in reading. 
However, other studies have not found effects on the performance of students in 
relation to collaborative PD proposals with coaching (Garet et al., 2008; Lonigan 
et al., 2011). This question is relevant to the design of PD since monitoring with 
coaching may condition intensity (contact hours) and intensity depends largely on 
the cost of PD. Collaborative PD proposals of greater intensity and with monitor-
ing (PD with a face-to-face coach) would be more costly than those collaborative 
proposals which are more discreet, one-off, and spread out over time (PD without 
coach).

The objective of this research is to study the adequacy of intensity (contact hours) 
and the type of follow-up (PD with a face-to-face coach vs. PD without a coach) in 
the area of code-focussed skills. Intensity is specified in the number of hours and 
whether this is accompanied by the participation and monitoring of a literacy coach. 
Efficiency is determined by studying the effect of the PD proposal on reading per-
formance (Desimone, 2009; Kennedy, 2016). Within this framework the hypothesis 
is considered, just as Didion et al. (2020) suggested, that there will not be significant 
differences in student performance in code-focussed skills where teachers receive 
more intense PD with a face-to-face coach.



1715

1 3

The effect of efficient professional development on the teaching…

Method

Participants

The initial sample for this type of intentional, non-probabilistic study was made 
up of 100 students, all of whom attend the third year of Preschool (5  years of 
age) at three different state schools in a province in the north of Spain. Of the 
total number of participants in the sample, 71 formed part of the experimental 
group who was provided literacy instruction from teachers (n = 8), named the 
High Intensity Group with a face-to-face coach (High Intensity Group HIG-40) 
and 29 formed the control group who was provided literacy instruction from 
teachers (n = 4), named the Low Intensity Group without a coach (Low Inten-
sity Group LIG-8). The average chronological age of the total of the sample was 
65.14  months (TD = 3.545). Table  1 shows the number of participants in each 
group according to gender, as well as the mean (M) and the standard deviation 
(SD) in chronological age. All parents or legal guardians gave their consent to 
participation in the study.

In each school for the group HIG-40, working groups were formed by five pro-
fessionals. There were two coordinators (one for each centre) who were specialist 
teachers in Hearing and Language (known in Spanish as “Audición y Lenguaje-
AL”), two teachers of Therapeutic Pedagogy (known in Spanish as “Pedagogía 
Terapéutica-PT”) (one in each centre), two class teachers (one for each class 
group and two for each centre) and two external assessors from the University 
who acted as coaches (one for each centre). In this proposal, the coordinator-AL 
was a language specialist and supported the teacher in the classroom. Further-
more, this person was responsible for managing group work and for following the 
four principles (development of teacher knowledge, design of collaborative activ-
ities, systematicity and autonomy). The PT was specialised in learning difficulties 
and supported the work of the teacher in the classroom. The teacher participated 
in the design and implementation of the activities and constructs specific teach-
ing situations in the classroom in specific circumstances (Evens et al., 2018). The 
coach (external assessor from university) brought knowledge which comes from 
research (NRP, 2000); guided all the members of the group in the construction, 
change and deepening of knowledge; analysed and helped to interpret the results 
in order to design adequate intervention (help with lesson planning); supervised 
the meetings about the design of activities; as well as monitoring the effect of 

Table 1  Number of participants 
in each group by gender and 
chronological age, Mean (M) 
and Standard Deviation (SD)

Gender Chronological 
age

Boys Girls M SD

HIG-40 (EG) School A 9 20 65.62 3.448
School B 19 23 63.45 2.634

LIG-8 (CG) School C 19 10 67.10 3.726
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coaching in teaching practice and student outcomes. In the school with the LIG-8 
group, the working group was set up in the same way (coordinator-AL, PT and 
two teachers), but without a coach.

The study was developed in accordance with the code of ethics of the World 
Medical Association (Declaration of Helsinki) for experiments involving human 
subjects in research and the Spanish Law for Personal Data Protection (15/1999 and 
3/2018) principles.

Instrument

The university assessors elaborated ad hoc a log of six tasks based on Artiles and 
Jiménez (2011) and on González-Seijas and Cuetos (2008) related to the area of 
code-focussed skills (i.e., phonological awareness, phonics, RAN, fluency) which 
were presented in the initial training for the practical development of CK with teach-
ers. The Conbrach alpha is 0.79 suggesting that the items have relatively high inter-
nal consistency.

The first task consisted of quickly naming a list of 36 letters written in capital let-
ters (NCL), which included both vowels and consonants. In the second task of pho-
nemic awareness (PMA), the participant was required to identify the initial sound of 
10 words, of which two were monosyllabic and eight bi-syllabic (six had a CVCV 
structure and two had a CCVCV structure). The instruction for this second task was: 
What is the first sound in these words? In the third task, also dealing with phonologi-
cal awareness (PPA), the participant was asked, on hearing the word, to recognise 
which word in a group of three began with a different phoneme. The task was made 
up of 10 groups of three bi-syllabic words, where the five first groups were of the 
structure CVCV and the last five of the structure CCVCV. In this case the instruction 
was: Which of these words begins with a different sound? The fourth task consisted 
of reading 20 short, high-frequency, bi-syllabic words (RWO), 17 with the structure 
CVCV and three bi-syllabic words with the structure VCCV. To select these words 
a process of discussion was carried out in the working group and curricular vocabu-
lary was taken as a reference. The fifth task consisted of reading 10 pseudowords 
(RPS), three monosyllabic, six bi-syllabic with the structure CVCV and one with 
the structure VCV. The sixth task consisted of the rapid naming (RNT) of 20 stimuli 
(nine black and white images which are repeated) selected by teachers and known 
by the students (geometric figures, numbers and drawings). The instruction was: Say 
the name of these drawings as fast as you can.

Procedure

First contact: initial training in the traditional conference form

Following the strategic line of the Regional Government Orientation Service, first 
contact was established with the schools in a training course organised at the begin-
ning of the academic year by the Centre for Teachers and Resources (CTR) in the 
district. Preschool and early primary teachers from different centres of the province 
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attended voluntarily and free of charge. The course was titled: Difficulties in the 
teaching of reading in schools: towards an inclusive model and it consisted of a one-
time workshop which, for the group LIG-8 was the main training and for the group 
HIG-40 initial training. This is now described in detail due to its relevance to the 
present study.

Three university professors explained the initial difficulties in the teaching 
of reading, relating these to the need to promote professional knowledge (Con-
nor, 2016; Didion et al., 2020; Paige et al., 2019). Evidence collected by the NRP 
(2000) was presented, highlighting the fact that, after 20 years, this had not been 
put into practice in the classroom. So, the idea was put forward of the risk to initial 
readers and the consequences, related to both the possible difficulties for the stu-
dent and with the difficulties of teaching related to the professional knowledge of 
teachers (Didion et al., 2020) The difficulties experienced by teachers in practice and 
the effects on students were analysed on the basis of a number of studies (Castejón 
et  al., 2019; Lane et  al., 2008; Lesnick et  al., 2010; Scanlon et  al., 2008; Scarpa-
rolo & Hammond, 2018). The solution to the problem under consideration was put 
forward in the PD, which also included an agreement by the teachers to take up the 
challenge of constructing new practice for teaching code-focussed skills in a col-
laborative, systematic and explicit way.

Thus, teachers were motivated and challenged to participate in a PD proposal 
which was based on a RTI and was considered as a preventative, educational inter-
vention developed in the classroom (Tier 1) with the support of one of the speakers 
as a coach. The experience of Scanlon et al. (2008) in a model for intervention in 
Tier 1 was explained in detail, given that these authors highlight the value of quality 
of instruction, autonomy and leadership of teachers.

Following this, the practical proposal was specified by presenting, on both a theo-
retical and practical level (with results obtained from other previous experiences) 
(Castejón, et al., 2019), the six tasks which would be used for the initial and final 
assessments. The details were explained of how the teacher could establish crite-
ria measurements in the classroom. In doing this, the teachers were trained to: (1) 
differentiate three levels of initial reader performance: at risk, emerging and estab-
lished (Good et al., 2001) and (2) establish performance objectives for each group 
(Castejón et  al., 2019). Furthermore, once levels were identified, the participating 
teachers selected a list of five activities for content (i.e., phonological awareness). 
The initial workshop concluded with the presentation of examples of previous expe-
rience, in which a comparison was made of different routes to the learning of code-
focussed skills through an analysis of recordings (Castejón et al., 2015). The main 
objective of this initial training was to create CK, PK, interest, motivation, and com-
mitment on the part of teachers. Lastly, those who attended were invited to partici-
pate voluntarily in a PD proposal.

Setting up of working groups: the HIG‑40 and the LIG‑8

The creation of working groups of participants from the three schools arose from a 
negotiation of the mode of PD among university professors, teachers, and manage-
ment teams of the three centres. In each of the three cases the same collaborative 
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mode of PD for 36 h was offered with monitoring by university coaches. The 4 h of 
initial training must be added to this (40 h: HIG-40). A schedule of 1 h weekly meet-
ings was established with the coach (a total of 36 h from October to June). The CTR 
of the district endorsed and financially supported the experience by covering the 
cost of teaching and materials and also asked each group to supply an initial project 
as well as a final report which described the results of the proposal, the resources 
used, the schedule and the minutes from the weekly meetings. These meetings 
would take place in the school of each working group guided by four principles: (1) 
Start with what the teacher knows, does and feels about the teaching of reading. (2) 
Define and propose collaborative solutions in a process of accompaniment based on 
open dialogue to design activities and promote changes in instructional strategies. 
(3) Systematicity, without changing the activity before having reached the objective 
and maintaining the motivation of teachers and students. (4) Autonomy, leaving a 
space for the adaptation of proposals and the creativity of teacher (McCutchen et al., 
2002).

Two schools accepted the PD proposal, but the third, for collateral reasons related 
to the circumstances of the centre, proposed an adjustment by which the intensity of 
the training was considerably reduced. In this case it was limited to two initial hours 
and two final hours in the centre, to which must be added the 4 h of initial training. 
Thus, the low intensity proposal LIG-8 (PD without a coach) was set up, in which 
other characteristics of the initial proposal were maintained. The teachers of the cen-
tre agreed to meet weekly (without a coach) to revise and adjust the experience and 
they also agreed to carry out systematic practice, to be autonomous and to take on 
leadership in the classroom. The coordinator of the group would contact the external 
assessor when necessary by email (online monitoring) and they also agreed that, on 
certain dates, they would send the results of the initial and final assessments in an 
Excel format designed by the external assessor. This assessor would then analyse the 
results to establish criteria measurements and performance objectives and to deter-
mine the levels of each group (Risk, Emerging and Established). Also, the assessors 
would prepare an initial and a final report, which would be incorporated into the 
overall report. The proposal was accepted in these terms by the participants as a 
challenge and with a high level of motivation and, so, the LIG-8 constituted the con-
trol group to study the effect of intensity variables (40 h vs. 8 h) on the performance 
of the student in code-focussed skills. Table 2 shows the distribution of intensity in 
each of the two groups.

In the two modes of assessment (HIG-40 and LIG-8), with the objective of 
establishing a map of initial reader performance of the class group, three levels of 

Table 2  Distribution of intensity (contact hours) in each group

Initial work-
shop (hours)

First contact 
(hours)

Working groups Final 
contact 
(hours)

LIG-8 4 2 Light intensity without a coach 2
HIG-40 4 2 High intensity a face-to-face coach (32 h) 2
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achievement were established following the proposal by Good et  al. (2001): Risk, 
Emerging and Established. In order to do this, the Index of Lexical Fluency (ILF) 
was used since it is an ideal measure which allows the combination of precision 
and speed which are the two key elements for measuring the initial level of code-
focussed skills in a transparent, orthographic system like Spanish (Castejón et al., 
2015). This is the total number of words read correctly divided by the time spent in 
reading them, and all of this multiplied by 100. In this way the ILF was obtained for 
each participant in order to establish the criteria for measurement and performance 
objectives. The mean and the standard deviation of ILF were calculated and it was 
estimated that those participants whose scores were a standard deviation below the 
mean would also form part of the risk level. The participants whose scores were a 
standard deviation above the mean would form the level Established. All of those 
whose scores were found between the two previous values would form the level 
Emerging.

The ILF was calculated for both the measurements on the pre-test and those on 
the post-test with the objective of establishing whether the students had evolved from 
one level to another along the continuum. Between both measurements, the teachers 
designed and carried out systematic activities put forward by the working groups in 
accordance with the established principles. In the group HIG-40, this was with the 
support of a face-to-face coach, and, in the group LIG-8, this was autonomous.

Finally, in the last sessions with the experimental group (HIG-40) and the control 
group (LIG-8) the results of the final assessment were shared to show the effects of 
the work carried out. Then, the teachers were presented with the patterns of com-
pensation of the initial differences in reading skill acquisition: the Mateo effect, sta-
ble performance and compensation pattern (Pfost et  al., 2014). The experience of 
the two groups concluded with an evaluation by the participants with regard to what 
they had learned from the experience and to its continuation.

Data analysis

The design of this research is quasi-experimental pre-test post-test with two groups 
that received two modes of assessment: the experimental group (EG) named the High 
Intensity Group (HIG-40 which is characterised by a higher intensity of weekly sup-
port by experts (PD with a face-to-face coach) and the control group (CG) named the 
Low Intensity Group (LIG-8) with lower intensity and without weekly support by 
experts (PD without a coach). Statistical analyses have been carried out with the statis-
tical programme SPSS version 25.0 for Mac and the programme G*Power 3.1. With 
the former, the corresponding descriptive statistics were obtained. Furthermore, a fac-
tor analysis and the post-hoc Scheffé test were carried out in order know if the ILF 
was useful for establishing a continuum and whether there were differences between 
the reading levels. Similarly, the Student t test was used for independent samples to 
determine whether there were statistically significant intragroup differences before and 
after the intervention. The post hoc calculation of the observed power and the effect 
sizes were obtained with the programme G*Power 3.1 in order to assess the effective-
ness of the proposal on each of the variables. Cohen’s d index (Cohen, 1988) was used 
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to measure effect size, this being an index pertaining to the family of indexes which 
measure the size of the treatment effect. This index is also one of the most commonly 
used measurements for the calculation of statistical power (Ledesma et al., 2008). This 
establishes small effects when situated around 0.20, medium effects if d is close to 
0.50 and large effects when it is situated around 0.80 (Cohen, 1988).

Results

The first section presents the results obtained by the HIG-40 and the LIG-8 in the 
reading variables before the application of the PD proposal, as well as the diversity 
of the participants, taking ILF as a reference. Following this, the results are presented 
after having implemented the proposal in the different variables under study, consid-
ering the intra-group and inter-group differences. Finally, a continuum of the distribu-
tion of levels of reading in the variables after the PD proposal is presented in order 
to assess whether the number of readers with possible difficulties have been reduced.

Diversity of the participants before the proposal

As can be observed in Fig. 1, the distribution of the participants, with time (LPT) and the 
number of correct answers in the reading of words (LPA) as variables, is very heterog-
enous in both groups (each point represents a participant). The mean of the words read 
correctly before implementing the PD proposal is of 15 words in both groups (vertical 
line), while the mean for time of reading the 20 words, correctly or incorrectly (horizon-
tal line), is 98.18 s in the HIG-40 and 75.73 in the LIG-8. In Fig. 1, the diversity that the 
teachers had identified as a difficulty in teaching can be clearly observed, given that there 
was a group of participants who read the 20 words correctly in a short time. These would 
be on one extreme of the continuum and the other group who read fewer words, and took 
a longer time to do so, would be on the other extreme of the continuum.

Table  3 shows the results obtained by the HIG-40 and the LIG-8 in all the 
studied variables in the initial assessment (PRE), the value of the t statistic and 
p-values. There were no statistically significant differences in any of the studied 

Fig. 1  Distribution of participants of HIG-40 and LIG-8 according to time and correct reading of words 
in PRE
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variables, which leads to the conclusion that the groups were homogenous at the 
beginning of the proposal.

Before establishing the critical or cut-off values, the extreme values in the ILF 
were eliminated from the total. Those participants whose ILF was below the per-
centile 20 (5.294) would directly form part of the Risk level and would not be 
used to calculate the cut-off point. Once eliminated, the measurement criteria was 
established from the calculation of the mean (39.58) and the standard deviation 
(28.807) of the ILF to identify the levels in each class group.

It was estimated that those children whose scores were a standard deviation 
below the mean (M-1SD), would also form part of the Risk level (< 10.78). Those 
whose scores were a standard deviation above the mean (M + 1SD), would make 
up the Established level (> 68.38).

The factor analysis of variance (ANOVA) of a factor between groups, taking 
ILF as an in dependent variable in the HIG-40 showed statistically significant 
differences in the three reading levels F (2, 68) = 165.561; p = 0.000. The post 
hoc Scheffé test established significant differences between the Established and 
Emerging levels (p < 0.001), between the Established and Risk levels (p < 0.001), 
and between the Emerging and Risk levels (p < 0.001). As can be observed in 
Fig. 2, the Risk level is the lowest ILF sample and the diversity within this level is 
lower in both groups, with the distribution of the percentages of participants being 
23.94% in the HIG-40 and 20.68% in the LIG-8. The Emerging and Established 
levels are seen to have greater diversity. The percentage of participants which are 
to be found in the Emerging level in the HIG-40 is 66.19% and in the LIG-8 it is 
72.41%, while the distribution in the Established level in the HIG-40 is 9.85% and 
in the LIG-8 it is 6.89%.

Table 3  Descriptive statistics, 
difference in means and p-values 
for HIG-40 and LIG-8 in PRE

NCL Naming capital letters, NCLT Naming capital letters time, PMA 
Phonemic awareness, PPA Phonological awareness, RWO Read-
ing words, RWOT Reading words time, RPS Reading pseudowords, 
RPST Reading pseudowords time, RNT Rapid naming time, ILF 
Index of Lexical Fluency

Variable HIG-40 (n = 71) LIG-8 (n = 29) t p

M SD M SD

NCL 35.12 3.157 34.55 5.378 0.824 0.412
NCLT 48.23 18.161 45.32 23.608 0.665 0.508
PMA 8.87 1.529 8.69 1.430 0.549 0.584
PPA 5.78 2.518 6.51 2.029 − 1.387 0.169
RWO 15.46 5.231 15.61 5.148 − 0.127 0.899
RWOT 98.18 83.545 75.73 74.900 1.255 0.212
RPS 7.46 3.097 8.24 2.344 − 1.362 0.178
RPST 37.12 27.646 40.09 36.635 − 0.442 0.659
RNT 27.84 9.293 28.20 8.794 − 0.327 0.745
ILF 33.60 32.801 34.58 21.119 − 0.150 0.881
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Statistically significant differences can be observed between the pre-test (PRE) and 
the post-test (POST) intra-group in all the variables (Table  4). In the case of the 
HIG-40, the level of significance is p < 0.001 in all the variables, while in the case 

Fig. 2  Box-plot of the three levels within the performance continuum in the PRE

Table 4  Difference in means, observed power and effect sizes (d) intra-groups between PRE and POST

NCL Naming capital letters, NCLT Naming capital letters time, PMA Phonemic awareness, PPA Phono-
logical awareness, RWO Reading words, RWOT Reading words time, RPS Reading pseudowords, RPST 
Reading pseudowords time, RNT Rapid naming time, ILF Index of Lexical Fluency

Variable HIG-40 (n = 71) LIG-8 (n = 29)

t p Observed power d t p Observed power d

NCL − 4.043 .000 0.999 0.479 − 2.199 .036 1.000 0.408
NCLT 8.040 .000 1.000 0.954 12.412 .000 1.000 2.304
PMA − 5.165 .000 0.999 0.612 − 5.551 .000 0.999 1.048
PPA − 8.850 .000 1.000 1.050 − 10.744 .000 1.000 1.995
RWO − 6.484 .000 0.999 0.769 − 6.089 .000 0.999 1.130
RWOT 6.241 .000 0.999 0.740 4.022 .000 0.988 0.746
RPS − 6.008 .000 0.999 0.712 − 4.692 .000 0.998 0.871
RPST 5.286 .000 0.999 0.627 3.744 .001 0.977 0.695
RNT 5.934 .000 0.999 0.704 6.415 .000 0.999 1.191
ILF − 11.555 .000 1.000 1.371 − 7.140 .000 0.999 1.325
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of the LIG-8, it is also p < 0.001 in all the variables except in NCL (p = 0.036) and 
in LPST (p = 0.001). Furthermore, the observed power in all the variables is close 
to the value 1.000 and the effect size is large. Both groups, in the variable NCL, 
obtained a smaller effect size in comparison with other variables while in the ILF 
this is large.

To confirm the existence of statistically significant differences between the 
HIG-40 and the LIG-8 after implementing the PD proposal, a t test was used on 
independent samples. The most outstanding result was that, despite differences in 
intensity and ways of monitoring, in both groups there was a reduction in the ini-
tial Risk group, and no significant intergroup differences were found. Table 5 shows 
the results obtained by the HIG-40 and the LIG-8 in all the variables studied after 
the application of the PD proposal (POST) and its comparison, the value of the t 
statistic, its significance, the observed power and the effect size. Significant sta-
tistical differences are only observed in PPA (t = 2.362; p = 0.020), the effect size 
being medium (d = 0.554). Only in the variables NCL and ILF effect size is small 
(d = 0.232, and d = 0.200, respectively) and close to reaching this in LPT (d = 0.186) 
and LPST (d = 0.198).

As can be observed in Fig.  3, the distribution of the participants, after having 
implemented the PD proposal and taking time (LPT) and the number of correct 
answers in the reading of words (LPA) as variables, is less diverse (each point rep-
resents a participant) in both groups. In this case, the mean for words that the par-
ticipants in both groups read correctly increased to 19 words (vertical line) and the 
mean for time of reading has been reduced in the HIG-40 (44.56 s) and in the LIG-8 
(53.15 s) (horizontal line). In Fig. 3 it can be seen that, although there are still par-
ticipants of the HIG-40 who present difficulties in reading the words correctly in a 
shorter time, the whole group appears to be more homogenous.

Table 5  Descriptive statistics, difference in means, observed power and effect sizes (d) for EG and CG in 
POST

NCL Naming capital letters, NCLT Naming capital letters time, PMA Phonemic awareness, PPA Phono-
logical awareness, RWO Reading words, RWOT Reading words time, RPS Reading pseudowords, RPST 
Reading pseudowords time, RNT Rapid naming time, ILF Index of Lexical Fluency

Variable HIG-40 (n = 71) LIG-8 (n = 29) t p Observed power d

M SD M SD

NCL 35.87 0.412 35.31 3.526 0.857 0.399 0.261 0.223
NCLT 37.21 12.767 36.74 24.420 0.123 0.903 0.062 0.024
PMA 9.85 0.669 9.79 0.568 0.414 0.680 0.113 0.096
PPA 8.07 1.922 9.00 1.389 − 2.362 0.020* 0.803 0.554
RWO 19.18 1.667 19.07 2.764 0.254 0.800 0.076 0.048
RWOT 44.56 25.031 53.15 60.292 − 0.742 0.464 0.210 0.186
RPS 9.62 0.947 9.62 1.347 0.004 0.997 0.054 0.008
RPST 22.30 13.563 26.75 28.741 − 0.799 0.430 0.0225 0.198
RNT 23.31 7.448 22.71 7.955 0.355 0.724 0.097 0.007
ILF 57.49 34.590 65.08 40.725 − 0.945 0.347 0.229 0.200
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The results of the ANOVA of the variables analysed by level (Fig. 4) within the 
continuum after the PD proposal showed that there were statistically significant 
differences in LPA (F = 9.093; p < 0.001), in LPT (F = 61.930; p < 0.001), in LPS 
(F = 11.434; p < 0.001) and in RNT (F = 5.289; p = 0.007). In the variable LPA 
there were statistically significant differences between the Established and Risk lev-
els (p = 0.005) and between the Emerging and Risk levels (p = 0.001). In the LPT 
there were significant differences between the Established level, the Emerging level 
(p = 0.001) and the Risk level (p < 0.001) and between the Emerging and Risk levels 
(p = 0.001). In RPS there were differences between the Established and Risk levels 
(p = 0.004) and between the Emerging and Risk levels (p < 0.001). In the LPST there 
were significant differences between the Established and Risk levels (p < 0.001). 

Fig. 3  Distribution of the participants in the HIG-40 and LIG-8 according to time and correct reading of 
words in the POST

Fig. 4  Box-plot of the three levels within the performance continuum in the POST
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Lastly, in RNT there were only significant differences between the Established and 
Risk levels (p = 0.010).

The ANOVA of a factor between levels in the variable ILF in the HIG-40 after 
implementing the PD showed statistically significant differences in the three lev-
els [F (2, 68) = 157.630; p = 0.000]. The post-hoc Scheffé test showed significant 
differences between the Established and Emerging levels (p < 0.001), between the 
Established and Risk levels (p < 0.001), and between the Emerging and Risk levels 
(p < 0.001). Also, the ANOVA in the LIG-8 showed statistically significant differ-
ences in the three levels of reading [F (2, 28) = 54.664; p = 0.000]. In this group, 
the post-hoc Scheffé test also showed statistically significant inter-levels with a 
level of significance of p < 0.001 (Established and Emerging; Established and Risk; 
Emerging and Risk). As can be observed in Fig. 4, it is the Risk level where above 
the mean is lower in both groups, the distribution being 26.78% of the participants 
in the HIG-40 and 31.03% in the LIH-8. In the Emerging and Established levels 
greater homogeneousness is observed within the levels as is observed in the PRE. 
Similarly, the percentage of participants who are in the Emerging level in the HIG-
40 is 60.56% and in the LIG-8 this is 55.17%, while the distribution in the Estab-
lished level in the HIG-40 is 12.67% and 13.7% in the LIG-8.

Discussion

This article has studied the effect of two proposals for PD on the teaching of code-
focussed skills (Didion et al., 2020). The implemented PD proposals shared initial 
training with two objectives. In the first place, this was to disseminate CK (“Big 
Five Ideas”—NRP. 2000) and PK (proposed RTI Model) in a coherent and relevant 
way for teachers. Secondly, the objective was to promote motivation and a positive 
attitude towards PD among teachers (Brady et al., 2009; Kennedy, 2016; Osman & 
Warner, 2020; Scanlon et al., 2008).

From the initial training, an experimental group was formed (EG: HIG-40) and 
a control group (CG: LIG-8) which presented no significant differences in the pre-
test and which made possible the study of the effect on student performance of the 
two PD formats. These shared some of the five core features which, according to 
research, are part of high-quality PD (Darling-Hamond et  al., 2017; Desimone, 
2009; Desimone & Garet, 2015; Pak et al., 2020), but they differed in intensity and 
the use of a coach. In the two PD groups there was a positive effect on students 
considered to have possible reading difficulties, but no significant differences were 
obtained between groups in performance on the tasks carried out. So, it may be 
affirmed that, for code-focussed skills in the teaching of reading, the LIG-8 format 
was more efficient since it required less time and resources to obtain similar results.

The results from the experimental group (HIG-40) support those of previous 
studies which, with large-scale programmes, obtained a significant effect in reduc-
ing initial reading difficulty through coaching and high levels of intensity (Erhi & 
Flugman, 2018; Hudson et al., 2021). Biancarosa et al. (2010), with a hierarchical, 
crossed-level, value-added-effects model, compared student literacy learning over 3 
years, obtained that PD coaching may have significant effects on students’ reading. 
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Paige et al. (2019) carried out a longitudinal study (PD lasting from 90 to 180 h) 
and found that with third-grade teachers, there was statistically significant growth in 
reading knowledge among teachers with generally large effect sizes and also large 
effects on all student outcomes with gains in year one exceeded in years two and 
three.

At the same time, considering the comparison between the two groups, the results 
indicate that to master code-focussed skills the PD proposal of lower intensity and 
without a coach (LIG-8) obtained similar results and so, is more efficient. This result 
does partially support descriptions by Garet et al. (2011) and Lonigan et al. (2011) 
in the sense that they did not find that the incorporation of coaching showed more 
benefits to student performance. The main result of this study suggests greater effi-
ciency of lower intensity PD without a coach. This indicates that 32 h of difference 
in intensity between the two proposals means a high cost in time and results. This 
information could be very useful when offering proposals to those leaders respon-
sible for educational training. However, this result does not align well with other 
research (Hudson et al., 2021) and deserves some consideration.

Interpretation of the results is not only related to the increase in intensity, since it 
leads to the consideration of other aspects of the experience which could be relevant 
for PD. Firstly, the two proposals have been placed in a category named ‘the col-
laborative learning process’ and so, the group LIG-8 should not be identified with 
the traditional conference format (Connor et  al., 2014; Desimone & Garet, 2015; 
Kennedy, 2016), but rather with a different form of collaboration to that used in the 
group HIG-40. This was conditioned by the difficulties of the center to adopt  the 
proposal with greater initial intensity. Secondly, this reduction entailed the absence 
of an external university assessor in the group HIG-8. Such an assessor acted as a 
coach in the group HIG-40. In this sense, the most notable difference between the 
two groups is the presence or absence of an external assessor who acted as a coach 
in the group HIG-40. Thirdly, this lack of an external coach in LIG-8 did not mean 
that these teachers acted alone. They had internal support from the AL group coor-
dinator who supported them in their practice and met them weekly so that a natural 
form of collaboration was generated which could be identified with a professional 
learning community (PLC) (McCutchen, 2002).

Therefore, the experience of the control group suggests two approaches already 
highlighted in the literature and which are of interest for future research. The 
first is the value which professional groups acquire when they are given initia-
tive, autonomy and leadership (McCutchen, 2002; Scanlon et al., 2008). Here, the 
role assumed by the AL coordinator is fundamental. The fact that they belong to 
the center, and their familiarity with teacher learning, gives them a different role 
to that of the mediators of large-scale programmes (Biancarosa et  al., 2010). The 
second approach is related to the first, since the autonomy which characterized the 
group favored, as usually occurs in short-scale programmes, motivation and learning 
on the part of teachers (Didion et al., 2020; McCutchen, 2002; Osman & Warner, 
2020). This fact promotes consideration of the teacher as a learner, which is a key 
factor in PD (Kennedy, 2016).

Intensity appears to be modulated, not only by advice given, but also by other 
factors, like coherence, attitude, and motivation of teachers (Brady et  al., 2009; 
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Brownell et al., 2017; Kennedy, 2016; McCutchen et al., 2002; Osman & Warner, 
2020). Even though these variables have not been measured in this study, they have 
been taken into account, especially in the initial training.

Another fundamental aspect has been the implication of responsible leaders and 
trainers involved in the PD. The attitude of leaders and trainers may form a barrier 
in PD (Didion et  al., 2020; Kennedy, 2016; Pak et  al., 2020). District and school 
leaders play a key role in PD, where a positive, encouraging attitude towards teach-
ers has repercussions in the motivation and attitude of trainers and teachers (Brady 
et al., 2009; Desimone & Garet, 2015; Pak et al., 2020). Management conditions the 
educational organisation of the project on a school level by providing time for teach-
ers to participate in PD sessions and in the activities proposed in PD. In practice, the 
flexibility of managers has helped the three centres to find space and time to meet 
and, what is more important, to organise a support system which helps in the pro-
cess of evaluation and intervention in the classroom. In this sense, McCutchen et al. 
(2002) highlight the relevance of teacher communities.

To conclude, eight actions which have been key to the project, and which have 
influenced the result may be highlighted: (1) To openly discuss the difficulties asso-
ciated with PD and teacher learning, for example, open reflections were made on the 
fact that after 20 years the “Big Five Ideas” (NRP, 2000) had not been put into prac-
tice. (2) To discuss the project as a challenge to creating interest and commitment 
among teachers when compensating for the initial differences among students (Pfost 
et al., 2014). Also, to predict the consequences of risk in the short, medium and long 
term (Connor et al., 2014). (3) To identify reading levels in the classroom through 
assessment tests given by teachers and to establish measurement criteria from these 
(Good et al., 2001) and to define an objective related to student performance based 
on the criteria established with the ILF. (4) To compare the initial and final criteria 
to promote the competence of teachers. (5) To carry out systematic action during the 
intervention. (6) To design and adapt classroom activities to each level of reading 
performance (Established, Emerging and with Possible Difficulty) while allowing 
teacher autonomy. To give instructions but without following a fixed programme of 
sequenced stages. (7) To reflect as a group on the difficulties, solutions, assessment, 
tasks and results. (8) To present a reference model which uses RTI in tier 1, like that 
in the research by Scanlon et al. (2008) which is presented in initial training and is 
maintained as a reference.

With regard to limitations, the study may have been improved by the application 
of specific tools to evaluate some implied factors, such as motivation, perception of 
competence and attitudes (Brady et al., 2009; Osman & Warner, 2020). Similarly, 
CK, PK and PCK could have been measured which would have allowed greater 
objectivity in the differences between the pre-test and the post-test (Brady et  al., 
2009; Scarparolo & Hammond, 2018). The study could have been followed up with 
classroom observations so as to facilitate the monitoring of teachers (Piasta et al., 
2009). A further limitation is the size of the sample, which is much smaller than 
those of other studies which have been cited. Studies with large samples are indis-
pensable for obtaining evidence on general aspects of PD, for instance, the five core 
features of high-quality PD (Biancarosa et al., 2010; Connor et al., 2014; Pak et al., 
2020). However, research is needed with smaller groups of voluntary participants 
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to study the value of variables related to the process of learning on the part of the 
teacher (McCutchen et al., 2002). Desimone and Garet (2015) pointed out “we need 
more information about specific aspects of the five features that are important in 
different contexts, in order to form a better understanding of why some PD works 
and some doesn’t” (p. 260). This study, which looks at a small sample, shows the 
relevance of motivation and commitment of teachers. The idea of expanding the 
sample refers to the development of a bottom to top network in centres, taking into 
consideration what Kennedy (2016) points out: “mandated PD creates a problem: 
attendance is mandatory, but learning is not” (p. 29).
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