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Supporting children’s language development, particularly oral language, is crucial 
as it constitutes the basis for the further development of literacy skills. This study 
explored patterns of primary school children’s expressive language productivity 
over time in relation to a professional development (PD) program designed to 
further teachers’ use of communication-supporting strategies to promote child 
talk. Framed by a Tier 2 response to intervention model, teacher-child verbal 
interactions were observed during structured small-group conversations. The 
participants were 36 children (M age 8;2  years old), with and without speech, 
language and communication needs (SLCN) attending three mainstream classes 
in two Swedish municipalities. Two teachers followed a 10-week PD program, 
and a third teacher participated for comparison purposes. We  measured the 
children’s expressive language productivity in relation to the teachers’ strategy use 
pre-intervention, post-intervention, and at a two-month follow-up. In the results, 
we found a tendency that when the teachers used the strategies frequently, the 
children’s expressive language productivity seemed suppressed. Although the 
results showed a large variation in the children’s expressive language productivity, 
a tentative conclusion is that the children with SLCN may also be stimulated and 
willing to participate verbally during this type of small-group conversation. This 
finding suggests support for an inclusive Tier 2 approach of mixed groups with 
both children with and without SLCN. Based on our findings, we also suggest 
stressing in the PD program the need for teachers to balance their strategy use in 
the interactions with the children to provide ample opportunities for the children 
to talk and express themselves.
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1 Introduction

The development of children’s oral language is an ongoing process, mostly in focus during 
the pre-school years but continuing through later school years as well (Snow, 2021). Oral 
language underpins further literacy skills and academic achievement (Hjetland et al., 2018; 
Snow, 2016, 2021; Snowling and Hulme, 2021; Spencer and Petersen, 2018). Therefore, 
alongside teaching children to acquire reading and writing skills, the practise of oral language 
should be continued through the compulsory school years (Snow, 2021). In previous research, 

OPEN ACCESS

EDITED BY

Joseph Mintz,  
University College London, United Kingdom

REVIEWED BY

Viveka Lyberg Åhlander,  
Åbo Akademi University, Finland
Weifeng Han,  
Flinders University, Australia

*CORRESPONDENCE

Karin Edlund  
 karin.edlund@specped.su.se

RECEIVED 06 October 2023
ACCEPTED 14 October 2024
PUBLISHED 30 October 2024

CITATION

Edlund K, Kjellmer L, Hemmingsson H and 
Berglund E (2024) An exploratory study of 
children’s expressive language productivity in 
relation to teachers’ use of 
communication-supporting strategies.
Front. Educ. 9:1308388.
doi: 10.3389/feduc.2024.1308388

COPYRIGHT

© 2024 Edlund, Kjellmer, Hemmingsson and 
Berglund. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 30 October 2024
DOI 10.3389/feduc.2024.1308388

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2024.1308388&domain=pdf&date_stamp=2024-10-30
https://www.frontiersin.org/articles/10.3389/feduc.2024.1308388/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1308388/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1308388/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1308388/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1308388/full
https://orcid.org/0000-0002-1849-2619
mailto:karin.edlund@specped.su.se
https://doi.org/10.3389/feduc.2024.1308388
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education#editorial-board
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2024.1308388


Edlund et al. 10.3389/feduc.2024.1308388

Frontiers in Education 02 frontiersin.org

language interventions targeting expressive oral language skills are 
delivered in both individual and group sessions, and indicate overall 
positive effects (Law et al., 2003; Melby-Lervåg et al., 2020; Rogde 
et al., 2016). Speech, language and, communication needs (SLCN) is 
a broad term referring to children’s variation in language skills and 
needs support (Dockrell et al., 2014). There can be various causes of 
children’s SLCN. For example, 7–10% of 4–5-year-old children are 
diagnosed with developmental language disorder (DLD) (Norbury 
et al., 2016). Although DLD affects a child’s communicative skills, 
identifying the presence of the disorder may not be possible by only 
listening to a child’s everyday language (Bawayan and Brown, 2022), 
and in a classroom situation these children may easily be overlooked. 
Children without clinical language disorders may also be at risk of 
developing SLCN, and an estimate is that as many as 12–13% may 
be affected, due to different reasons (McLeod and McKinnon, 2007). 
Considering SLCN as a broad term, second-language learning 
children may struggle with the language of instruction in school, most 
often provided in the majority language (Monsrud et al., 2022; Rogde 
et al., 2016). Although having a second language is not to be considered 
equal to SLCN per se, research has shown a vocabulary gap, on a group 
level, between second-language learning school-aged children and 
monolingual children (Fälth et al., 2022; Monsrud et al., 2022). Thus, 
second-language learning children may need support to acquire and 
practise the second language, not the least in encountering with the 
school academic language (Bengochea and Sembiante, 2024).

Schools in Sweden have a compensatory mission to support all 
children’s needs, and this means to compensate for differences in 
children’s preconditions and thus to support them achieve the 
educational goals of the schools (Swedish National Agency for 
Education, 2022). In the Swedish curriculum, expressive oral language 
skills are emphasised in all school subjects (Swedish National Agency 
for Education, 2022), and consequently, children are expected to 
participate in oral language-oriented classroom activities such as 
discussions, reasoning and presentations from an early age. However, 
demonstrating oral skills in the classroom can be challenging for all 
children, in particular for children with SLCN, and therefore many 
opportunities for explicit practise are needed (Dockrell et al., 2015). 
For instance, in a study by Ekström et al. (2023), young people, aged 
13–19 years old, with DLD described what they perceived as 
communicative challenges in school, and participating in oral 
presentations, conversations, and discussions were considered 
particularly challenging classroom activities. Whole-class activities 
appeared to often entail feelings of insecurity and less willingness to 
participate in verbal classroom interactions among the students 
(Ekström et al., 2023).

Several studies in a pre-school context have examined children’s 
language productivity when they are exposed to teacher talk 
characterised by varied vocabulary, complex syntax and teachers using 
strategies intended to prompt child talk (Cabell et  al., 2015; 
Girolametto et al., 2003; Girolametto and Weitzman, 2002; Justice 
et al., 2008; Piasta et al., 2012). Such examples of strategies that may 
be useful to prompt child talk can be found in the Communication-
Supporting Classroom Observation Tool (CSCOT), which is a tool 
comprising evidence-based teacher methods to support children’s 
language learning, including aspects of oral language skills (Dockrell 
et al., 2012, 2015). One part of the CSCOT covers strategies to promote 
language learning interactions (Dockrell et al., 2012, 2015). As an 
example, in teacher-child verbal interactions, teachers may use the 

strategy open-ended questions instead of more closed yes/no questions 
to enhance child talk. Also, the strategies extending children’s 
utterances and encouraging children to use new words are examples 
of efficient strategies to support oral language (Dockrell et al., 2012, 
2015). Previous research has studied the possibility of using the 
CSCOT in professional development (PD) programs for teachers in 
preschool (Nordberg, 2021), and in the early years of compulsory 
school with the goal of increasing teachers’ use of communication-
supporting strategies in general (Andersson et al., 2022; Badar et al., 
2022). In a previous study, Edlund et al. (2023) explored a small-scale 
PD-program targeting teachers’ use of five specific communication-
supporting strategies in teacher-child interactions over time. However, 
to our knowledge, studies of using the CSCOT in PD programs are 
scarce in regard to studying child-teacher outcomes from the PD 
intervention in relation to language outcomes in school-aged children. 
One example is a study by Sandgren et al. (2023) who used the CSCOT 
in an 11-week continued PD program intervention in mainstream 
classrooms to enhance the language and communication-supporting 
environment, and to also study the effects on seven-year-old students. 
The result indicated no significant results regarding student 
performance due to the teachers’ participation in the PD program.

1.1 Structured small-group conversations

Although traditionally most lessons occur in larger classes, 
discussing the content of a text with a whole class may be a challenging 
task both for a teacher as well as for the students. In typical whole-
class activities, there are quite limited opportunities for all children to 
interact with the teacher (Eadie et al., 2021; Hattie, 2008). Therefore, 
teachers may miss providing linguistic stimulation to children with 
SLCN. For students with language difficulties, whole-class verbal 
activities may be particularly demanding to participate in Ekström 
et al. (2023). An alternative to whole-class activities is to organize 
structured small-group conversations. Small-group conversations may 
be  particularly suited to supporting children’s different needs in 
practicing oral language (King and Dockrell, 2016; Rogde et al., 2019). 
To read and discuss texts is a natural way to provide a meaningful 
context for children to verbally interact with the teacher and each 
other (Beck and McKeown, 2001; McKeown and Beck, 2004). In 
sessions involving ‘reading aloud’ followed by conversations about the 
text, the teacher has opportunities to take an active role in scaffolding 
(Vygotsky, 1962) and can support all children to engage in the 
conversations. Such scaffolding may be accomplished by the teacher 
using communication-supporting strategies such as asking open-
ended questions, explaining words, extending children’s utterances, 
and encouraging children to use new words (Beck and McKeown, 
2001; Dickinson and Porche, 2011; Dockrell et al., 2015; Wasik and 
Iannone-Campbell, 2012). These types of strategies may not only 
support language development, but also promote children’s 
engagement by drawing their attention to an interesting conversation 
(Lingwood et al., 2022).

1.2 Response to intervention

Interventions are often described within a response to intervention 
(RTI) tiered model, which usually has three tiers: Tier 1, Tier 2, and 
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Tier 3. The model stems from a framework developed to prevent 
school academic failure by assessing students’ specific need for 
support and by providing evidence-based classroom instructions 
(Fuchs and Fuchs, 2006). Language and communication interventions 
in schools can thus be provided on different RTI tiers due to a child’s 
specific need for support (Ebbels et al., 2019; Law et al., 2012). In 
regard to language and communication interventions, Tier 1 is the 
general teaching characterised by providing high-quality teaching to 
all students (Ebbels et al., 2019; Law et al., 2012). Tier 2, involves 
students who struggle in the mainstream classroom and hence may 
need additional and more intense support, which is often provided in 
small groups. Finally, Tier 3 involves students with persistent 
challenges and who are in need of continuous and individual support. 
Interventions provided at Tiers 2 and 3 are usually similar to the one 
used for Tier 1, yet with a more comprehensive intensity and duration 
(Fuchs and Fuchs, 2006). The present study is framed by Tier 2 with 
mixed small groups of children with and without SLCN to enable an 
inclusive approach where the children may act as language role 
models, and thus support a proximal development zone 
(Vygotsky, 1962).

1.3 The present study

The aim of the present study was to explore patterns in children’s 
expressive language productivity in relation to teachers’ use of 
communication-supporting strategies during structured small-group 
conversations. We explored language productivity patterns in children 
with two teachers following a PD program to increase the teachers’ use 
of five targeted communication-supporting strategies from the 
language learning interactions in the CSCOT: (1) use of open-ended 
questions, (2) extending children’s utterances, (3) labelling items and 
actions, (4) highlighting differences between words, and (5) 
encouraging the use of new words (Dockrell et  al., 2012, 2015). 
Classroom observations with the CSCOT have, overall, shown that 
strategies promoting language learning interactions seem less 
frequently used compared to other strategies in the tool (Dockrell 
et al., 2015; Law et al., 2019). Hence, these types of strategies are of 
particular interest for teachers to increase. The targeted strategies were 
selected to represent verbal interactions. Non-verbal interactions such 
as gestures were not included in the PD program. Furthermore, in the 
activity of structured small-group conversations, the five chosen 
strategies were sought to promote children’s expressive language 
directly, and therefore appropriate to include. Moreover, due to the 
small-scale design of the present PD program, it did not seem 
applicable to include all language learning interaction strategies in the 
CSCOT. Previous research has suggested that the CSCOT can be used 
flexibly in observations, using the whole, or parts of the tool (Dockrell 
et  al., 2015; Law et  al., 2019). Patterns were also explored for a 
comparison group of children, and a teacher who did not follow the 
PD program. The focus of this study was to extend the analyses from 
the PD program (Edlund et al., 2023) to explore child outcomes.

The research questions for the study are:

 I What are the patterns regarding the quantity and quality of 
children’s expressive language productivity during structured 
small-group conversations in relation to teachers’ use of five 
communication-supporting strategies following a PD program?

 II What is the expressive language productivity over time for 
children with SLCN and for age-matched children 
without SLCN?

2 Method

2.1 Design

The present study is exploratory (Hallingberg et al., 2018) using a 
pre-, post-, and follow-up design (Shadish et al., 2002) to describe 
children’s expressive language productivity over time in relation to 
teachers’ use of five communication-supporting strategies. The 
research was approved by the Swedish Ethical Review Authority 
(protocol number 2019–02735).

2.2 Participants

2.2.1 Selection of participants
The first author contacted the principals of a total of 30 primary 

schools by e-mail to recruit voluntary participants for the study. The 
principals then forwarded information to teachers working in second-
grade. We  recruited the first three teachers who were eager to 
participate and who met the inclusion criteria of adequate degrees for 
teaching in primary school but with no specialist competence in 
teaching children with SLCN. Two of the teachers received the PD 
program, and one teacher participated for comparison purposes, and 
did not receive the PD program. After the recruitment of the teachers, 
the children and the parents in each class were informed about the 
study’s aim in general, and the observation procedure in particular. All 
children in each class who agreed to participate in the structured 
small-group conversations were allowed to take part. Although there 
were no exclusion criteria for the children, only the conversation 
groups involving children with SLCN and their age-matched peers 
were in focus for the analysis in the present study. Written consent was 
obtained from the teachers and the legal guardians and the children 
themselves. The participants were informed that they could end 
participation at any time.

2.2.2 Identification and validation of SLCN
With reference to a broad definition of SLCN (Dockrell et al., 

2014), each teacher was first asked to make an initial preliminary 
identification of about 25% of the children from the whole class 
(among those children who participated) who they considered might 
have SLCN for different reasons. From each class, six or seven children 
were initially identified as having SLCN. These could include both 
children with clinical language disorders for instance DLD, as well as 
children who the teachers assessed as at-risk children. The initial 
identification of children with SLCN was thereafter validated with the 
teachers completing the Children’s Communication Checklist 
(CCC-2; Bishop, 2003, 2012), a screening instrument assessing 
children’s skills in general communication and in social language skills 
(i.e., interactions with others) (Bishop, 2003). The CCC-2 is a 
questionnaire comprising 70 items with a four-option response scale 
assessing challenges and strengths in communication of children aged 
4:0–16:11 years (Bishop, 2003). Different aspects of communication 
are measured on subscales (e.g., semantics, syntax, and use of context). 
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For the validation of children with SLCN, the cut-off values following 
the Swedish version of the CCC-2 manual were used (Bishop, 2012). 
The researcher was not involved in the procedure of the identification 
of children with SLCN. However, the teachers were individually 
informed about how to complete the CCC-2 and could contact the 
researcher if questions arose. For all children but one, the CCC-2 
assessment coincided with the teacher’s initial assessment and was 
thus valid according to the consistency check in the instrument 
(Bishop, 2003, 2012). From a discussion with the teacher, it was clear 
the child had a history of difficulties related to language skills and the 
child was therefore still included among the children with SLCN.

2.2.3 Participants
A total of 36 children aged 7–9 (M age = 8;2, SD = 0;4) from three 

Swedish second-grade classes in primary school participated in the 
current study. The schools were situated in two different Stockholm 
suburban municipalities with similar demographics. From each class, 
12 children and their respective teachers participated. Both children 
with SLCN (~ 50%) and age-matched children without SLCN 
participated. Table 1 shows the mix of the children (i.e., SLCN and 
age-matched), and their ages at pre-intervention for each of the 
teacher’s two small conversation groups. All but one conversation 
group (Emma’s conversation group 1), had an even mix of children 
with SLCN and age-matched children. To minimise the advantage that 
maturity aspects could bring, the children with SLCN were in most 
cases slightly older or of the same age as the age-matched children 
without SLCN in the conversation groups. The teachers were given 
fictitious names in the study. Emma and Mary were the PD program 
teachers, and Lisa was the comparison teacher. The teachers were aged 
44–47 years, and they each had 17–19 years of teaching experience in 
primary school.

2.3 Setting and procedure

Framed by a Tier 2 RTI model (Ebbels et al., 2019; Fuchs and 
Fuchs, 2006; Law et  al., 2012), the setting for the teacher-child 
verbal interactions was structured small-group conversations 
(hereafter SGCs). Each of the three teachers conducted SGCs with 
two separate small groups of six children per group (see Table 1), 
performed at four time points spread evenly during the PD 
program, and once at the two-month follow-up. The SGCs’ duration 
varied ranging from 7:16 to 19:14 min (total time 390:52 min, 
Md = 12:44 min).The small group compositions stayed the same 
over time. The teachers and the children were familiar to each other 
since earlier. In the present study, the teachers had followed the 
children from grade 1  in primary school. The teachers were 
instructed to first read a short text of about 5 min aloud in the small 

group, and thereafter discuss the text content with the children for 
a total of about 20 min per conversation. The texts varied for each 
time point, yet they were the same for all conversation groups. The 
texts were selected by the first author with advice from a children’s 
book librarian and they were a variation of shorter parts of 
authentic and age-appropriate children’s books. The criteria were 
to find texts with an appealing narrative that had been published 
quite recently and were appropriate for about a five-minute read-
aloud. The SGCs occurred in study rooms near the classrooms, 
with the teacher and the children sitting closely around a table. 
During the conversation sessions, the rest of the class remained in 
the ordinary classroom doing school tasks with other teachers well 
known to them. The procedure for the SGCs was the same for the 
comparison children, but without their teacher participating in the 
PD program. The comparison teacher received the same 
information as the intervention teachers about the procedure for 
the SGCs, but no information was given regarding the content of 
the PD program.

2.3.1 Intervention: the PD program
The PD program was a small-scale 10-week intervention designed 

to coach teachers individually to use communication-supporting 
strategies in their everyday classroom teaching. The strategies were 
selected from the CSCOT (Dockrell et al., 2012, 2015) and targeted 
teachers’ use of five communication-supporting strategies aiming to 
stimulate child talk during teacher-child interactions (see also Section 
1.3 for a list of selected strategies). Two intervention teachers (i.e., 
Emma and Mary), received the PD program and participated in four 
individual coaching sessions every other or third week lasting about 
1 h each time (the total time of the PD was 270 min). Each coaching 
session was preceded by direct observations during the teacher-child 
SGCs, using the CSCOT to take notes of the teachers’ strategy use in 
order to coach the teachers in using the targeted strategies. To provide 
coaching in close connection with the direct observations, the 
observation and coaching sessions were scheduled on the same day 
for each teacher. Since the first observation was a pre measurement, 
the intervention teachers had no detailed information about the 
content of the PD program. In the following first coaching session, the 
intervention teachers were fully introduced to the PD program and 
the five communication-supporting strategies. The PD program 
focused overall on providing the teachers with a theoretical 
background on the importance of using the strategies to stimulate 
child talk, to provide opportunities for practicing the strategies, and 
to reflect in feedback conversations. The teacher coaching was 
provided by the first author, who has a background as a special needs 
teacher in compulsory school. A follow-up observation was conducted 
2 months after the intervention was finished. For further details on the 
PD program, see the previous study by Edlund et al. (2023).

TABLE 1 Child characteristics at pre-intervention in each teacher’s two conversation groups.

Emma Mary Lisa

n M age n M age n M age

SLCN conversation group 1 4 8;1 3 8;3 3 8;4

Age-matched conversation group 1 2 7;9 3 7;9 3 8;4

SLCN conversation group 2 3 8;5 3 8;1 3 8;3

Age-matched conversation group 2 3 8;2 3 7;9 3 8;3

SLCN, speech, language and communication needs.
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2.4 Data collection

The teacher-child verbal interactions were video-recorded during 
the SGCs and used for the following quantified language analysis 
(Mercer, 2010). The equipment used was a small video camera with 
an external microphone, and an iPad was used as a backup camera. 
The cameras were placed near the teacher-child group.

2.4.1 Measures
The children’s expressive language productivity was measured 

over time at three time points in relation to the PD program 
intervention: pre-intervention, and post-intervention with 10 weeks 
in between, and at a two-month follow-up. The children’s language 
productivity was analysed in relation to the teacher’s use of the five 
targeted communication-supporting strategies.

2.4.1.1 Child measures
Language productivity quantity and quality were measured based 

on transcribed speech samples from the video-recorded data. 
Language productivity quantity was measured by the total number of 
words spoken per minute (TNW/min) (i.e., word tokens; Hoff and 
Naigles, 2002). Language productivity quality was measured by the 
number of different words spoken per minute (NDW/min) (i.e., word 
types; Hoff and Naigles, 2002), and mean length utterance (MLU). 
TNW and NDW were measured on a frequency level in rate per 
minute due to differences in the duration of video-recorded speech 
samples. MLU is the ratio between the total number of words or 
morphemes and the total number of utterances (Casby, 2011; Rice 
et  al., 2010). Previous research shows a high correlation between 
measuring MLU with words compared to MLU measured with 
morphemes (Parker and Brorson, 2005), and in this study, MLU was 
measured on the word level.

There were nine missing data points spread across the three time 
points (pre-, post-, and follow-up) due to the children’s absence. The 
missing data represented children (SLCN n = 7, age-matched n = 2) 
from all three teacher groups. During the SGCs, there were always at 
least five of the six children present in each of the small groups. For 
language productivity quantity and quality, missing data were imputed 
for a current time point based on the mean of the specific absent 
child’s remaining values over time to stay close to the child’s actual 
performance over time (Engels, 2003).

2.4.1.2 Teacher measures
Each teacher’s use of the five targeted communication-supporting 

strategies was calculated on a frequency level as a total strategy use at 
each of the three time points (i.e., pre-, post-intervention, and 
follow-up). Total strategy use was calculated as a rate per minute due 
to duration differences in the video-recorded speech samples.

2.5 Data analysis

2.5.1 Transcriptions and video coding
The video-recorded SGCs were transcribed orthographically on 

word level using the CHILDES system (Child Language Data 
Exchange Systems) (MacWhinney, 2000), and the CHAT (Codes for 
the Human Analysis of Transcripts) guidelines (MacWhinney, 2000). 
The first and the fourth author conducted the transcriptions, both 

with previous experience of transcribing in the CHILDES system. The 
focus was on the teacher-child verbal interactions during the SGCs 
after the teacher’s read-aloud was completed. Thus, general teacher-
child talk at the beginning of the conversations and the teacher’s read-
aloud sessions were not included in the transcriptions. Feedback 
morphemes such as “mm” were transcribed but excluded from 
the analysis.

2.5.2 Interobserver agreement
An interobserver percentage agreement was completed for both 

children and teachers. Nine randomly selected six-minute video 
sequences from the complete data set were independently analysed by 
the first and the fourth authors. The procedure was blinded for the 
fourth author in that the teachers and the order of the time points 
were not revealed. For the children, agreement (%) between observers 
was assessed on each child’s total speech production for each of the 
sequences based on word and utterance level. The percentage 
agreement for the children on word level was M = 94.14, SD = 6.40, and 
the utterance level was M = 82.22, SD = 14.22. For the teachers’ 
transcribed speech, a point-by-point interobserver agreement (%) was 
completed on word and utterance level. The percentage agreement on 
word level was M = 93.32, SD = 1.68, and the utterance level was 
M = 90.46, SD = 7.43. Interobserver agreement (%) for teachers’ 
strategy use coding yielded M = 80.02, SD = 5.89. If there was 
disagreement, it was resolved through discussions.

2.5.3 Language productivity analysis
Descriptive statistics and visual inspections were used to analyse 

the patterns of the children’s expressive language productivity in 
relation to the teachers’ strategy use over time. For each teacher, total 
strategy use/min was analysed as an average (median) based on the 
two small conversation groups at each time point.

To analyse overall patterns of the children’s language quantity 
(TNW/min) and quality (NDW/min and MLU), each teacher’s two 
small conversation groups, with six children per group, were analysed 
as one whole group per teacher (n = 12 children). Due to the small 
sample and overall skewed data showing a large within-group 
variation, particularly for the word productivity, average values are 
presented in median. To further explore differences between the cases, 
non-parametric statistical methods were used for the analysis. 
We  performed Kruskal–Wallis tests with post-hoc pairwise 
comparisons, using adjusted significance values, to explore 
case differences.

Given the small sample size and an overall large variation in the 
children’s language productivity, we used descriptive analysis based on 
the median value to explore differences in the children’s language 
productivity quantity and quality for the children with SLCN and the 
age-matched children. This analysis was also based on merged data 
from the respective teacher’s two small conversation groups. Thus, for 
each teacher, the analysis was based on six or seven children with 
SLCN and five or six age-matched children (see Table 1 for the mix of 
children per teacher).

3 Results

For each of the three cases of teachers and children, we present the 
results illustrating the children’s patterns of language productivity 
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quantity and quality in relation to the teachers’ strategy use over time. 
Thereafter, we describe the language productivity in children with and 
without SLCN over time for each case. The results are presented 
visually in figures and tables. Tables 2–4 show the overall descriptive 
data for the children’s language productivity over time. The explored 
case differences between the three teachers’ children are also presented.

3.1 Case 1. Emma’s children

3.1.1 Language productivity quantity
Table  2 shows descriptive data for the children’s language 

productivity quantity (TNW/min). Figure 1A shows the pattern for 
the language productivity quantity over time for Emma’s children (i.e., 
SLCN and age-matched, n = 12) in relation to the teacher’s strategy 
use. Emma’s median strategy use/min over time was: pre- = 4.37 
strategies/min, post- = 7.13 strategies/min, and follow-up = 6.55 
strategies/min. A visual analysis of the children’s median word 
productivity (Md TNW/min = 8.53–11.56), showed that from pre- to 
post-intervention, the children increased their TNW/min in relation 
to increased teacher strategy use. Thus, the children’s pattern of word 
productivity followed the teacher’s strategy use. The pattern seemed 
to continue at follow-up, showing maintained high child word 
productivity in relation to the teacher’s almost maintained strategy 
use. Importantly, as shown in Table 2, the children showed individual 
differences in their word productivity demonstrated by a large 
variation over time (range 1.33–28.55 TNW/min).

3.1.2 Language productivity quality
Tables 3, 4 show descriptive data for the children’s language 

productivity quality (NDW/min and MLU). Figure 1A shows the 
pattern for the children’s language productivity quality in relation to 
the teacher’s strategy use over time. Overall, a visual analysis showed 
that the number of different words the children used (Md NDW/
min = 5.90–6.91) and the utterance length (Md MLU = 5.01–5.63) 
indicated a pattern of small changes over time and did not follow the 
teacher’s increased strategy use.

3.1.3 Language productivity in children with and 
without SLCN

Figure  2A shows the distribution of language productivity 
quantity and quality in the children with SLCN and the age-matched 
children over time. The median word productivity seemed to 
be consistently slightly higher, or about the same, for the children with 
SLCN (Md TNW/min = 9.56–12.93) over time compared to the 
age-matched children (Md TNW/min = 7.50–10.77). However, as 
shown in Table 2, there was a large variation in the children, indicating 
individual differences among the children with SLCN (range 1.33–
24.17 TNW/min) as well as among the age-matched peers (range 
3.04–28.55 TNW/min). The distribution of NDW/min in the children 
with SLCN and the age-matched children was similar to that of TNW/
min, also showing a variation in the children (see also Table  3). 
Regarding the children’s MLU over time, the children with SLCN 
showed consistently lower MLU (Md = 4.41–4.95) than the 
age-matched children (Md = 5.18–6.40). A large variation was seen for 
the children with SLCN. See Tables 2–4 for all numbers.

3.2 Case 2. Mary’s children

3.2.1 Language productivity quantity
Table  2 shows descriptive data for the children’s language 

productivity quantity (TNW/min). Figure 1B shows the pattern for 
the language productivity quantity over time for Mary’s children (i.e., 
SLCN and age-matched, n = 12) in relation to the teacher’s strategy 
use. Mary’s median strategy use/min over time was pre = 10.58 
strategies/min, post = 13.88 strategies/min, and follow-up = 10.12 
strategies/min. A visual analysis of the children’s median word 
productivity (Md TNW/min 2.84–6.73) showed that from pre to post-
intervention, the children decreased their TNW/min when the teacher 
increased her strategy use. Thus, the pattern of the children’s word 
productivity did not follow the teacher’s strategy use. At follow-up, the 
pattern returned to about the same as at pre-intervention, showing 
increased child word productivity when the teacher decreased her 
strategy use. Also, in Mary’s case, the children showed individual 

TABLE 2 Descriptive data on the children’s word productivity (TNW/min) over time for each of the teachers.

Pre-intervention Post-intervention Follow-up

n Med Range IQR Med Range IQR Med Range IQR

Emma

Children 12 8.53 2.07–28.55 16.41 10.90 1.33–21.70 7.65 11.56 2.20–24.32 11.81

SLCN 7 9.56 2.07–24.17 14.05 11.02 1.33–21.70 8.03 12.93 2.20–20.82 14.33

Age-matched 5 7.50 4.90–28.55 19.47 10.77 3.04–14.84 8.96 10.19 3.76–24.32 13.93

Mary

Children 12 5.53 1.01–14.07 8.63 2.84 0.61–28.96 9.89 6.73 0.50–29.83 7.45

SLCN 6 5.39 1.01–14.07 10.63 4.28 0.61–19.31 12.42 7.96 0.50–29.83 20.20

Age-matched 6 5.53 2.12–11.78 8.15 2.84 0.62–28.96 13.14 4.85 1.50–11.10 5.38

Lisa

Children 12 11.91 3.00–18.31 6.25 10.51 4.57–22.59 10.35 12.14 6.60–23.96 6.97

SLCN 6 11.81 8.08–18.31 5.98 10.51 4.57–22.59 10.22 12.40 7.23–23.96 9.80

Age-matched 6 12.42 3.00–15.25 9.35 10.64 4.57–18.27 11.46 12.14 6.60–22.68 8.07

SLCN, speech, language and communication needs; IQR, interquartile range.
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differences in their word productivity, demonstrated by a large 
variation over time (range 0.50–29.83 TNW/min) (see Table 2).

3.2.2 Language productivity quality
Tables 3, 4 show descriptive data for the children’s language 

productivity quality (NDW/min and MLU). Figure 1B shows the 
pattern for the children’s language productivity quality in relation to 
the teacher’s strategy use over time. A visual analysis of the number 
of different words the children used (Md NDW/min = 2.26–4.01) and 
the utterance length (Md MLU = 3.77–4.25) showed overall small 
changes over time and these did not follow the teacher’s strategy use.

3.2.3 Language productivity in children with and 
without SLCN

Figure 2B shows that the median word productivity was about 
the same at pre-intervention for the children with SLCN (Md 

TNW/min = 5.39) and the age-matched children (Md TNW/
min = 5.53). At follow-up, the children with SLCN showed increased 
word productivity (Md TNW/min = 7.96) compared to the 
age-matched children (Md TNW/min = 4.85). However, it should 
be noted that there was a large variation in the children with SLCN 
(range 0.61–29.83 TNW/min), also found in the age-matched peers 
(range 0.62–28.96 TNW/min). Regarding NDW/min the 
distribution was similar to that of TNW/min for the children with 
SLCN and the age-matched children, also showing a variation in 
the children (see also Table 3). However, even with increased word 
productivity for the children with SLCN, they did not tend to use 
longer utterances and thus their MLU was consistently short 
(Md = 3.88–4.15). Overall, short MLU was shown for the 
age-matched children as well (Md = 3.46–4.47). Regarding MLU, 
there seemed to be  no apparent differences over time between 
children with and without SLCN. Also in this case, there were 

TABLE 3 Descriptive data on the children’s number of different words (NDW/min) over time for each of the teachers.

Pre-intervention Post-intervention Follow-up

n Med Range IQR Med Range IQR Med Range IQR

Emma

Children 12 5.90 1.29–13.18 6.52 6.17 1.21–10.59 3.99 6.91 1.52–10.59 5.10

SLCN 7 6.59 1.29–10.52 7.06 5.93 1.21–10.59 4.36 6.66 1.52–10.32 6.34

Age-matched 5 5.21 3.96–13.18 8.32 6.42 2.43–8.07 4.26 7.16 2.97–10.59 4.99

Mary

Children 12 3.29 0.70–7.63 5.01 2.26 0.20–10.89 5.02 4.01 0.50–10.70 4.01

SLCN 6 3.29 0.70–7.63 5.18 2.92 0.20–9.07 6.16 4.96 0.50–10.70 8.16

Age-matched 6 3.80 1.48–7.02 5.22 2.26 0.62–10.89 5.81 3.11 1.50–6.14 2.94

Lisa

Children 12 5.83 2.36–7.58 2.10 5.83 3.12–8.19 3.64 6.17 3.69–10.92 2.18

SLCN 6 5.83 4.58–7.58 2.09 5.83 3.12–8.19 3.17 6.17 4.71–10.92 3.32

Age-matched 6 5.76 2.36–6.87 3.01 5.98 3.50–8.19 3.60 6.17 3.69–9.11 2.61

SLCN, speech, language and communication needs; IQR, interquartile range.

TABLE 4 Descriptive data on the children’s mean length utterances (MLU) over time for each of the teachers.

Pre-intervention Post-intervention Follow-up

n Med Range IQR Med Range IQR Med Range IQR

Emma

Children 12 5.61 2.67–7.60 1.71 5.01 2.20–7.28 1.39 5.63 3.20–7.91 2.73

SLCN 7 4.95 2.67–7.60 2.25 4.41 2.20–7.28 1.87 4.95 3.20–7.91 1.75

Age-matched 5 6.22 4.86–7.43 1.93 5.18 4.82–5.83 0.74 6.40 5.38–7.50 1.87

Mary

Children 12 3.77 1.86–4.73 1.53 4.25 3.00–6.33 0.58 3.80 1.67–5.00 1.52

SLCN 6 4.00 1.86–4.73 1.84 4.15 3.00–6.33 1.08 3.88 1.67–5.00 1.67

Age-matched 6 3.64 2.73–4.52 1.56 4.47 3.67–5.80 0.98 3.46 2.43–4.75 1.58

Lisa

Children 12 6.56 4.75–7.83 1.52 5.65 4.29–6.46 1.28 6.16 5.65–7.88 1.50

SLCN 6 6.56 5.38–7.04 1.14 5.35 4.29–6.12 1.14 5.93 5.65–6.57 0.70

Age-matched 6 6.46 4.75–7.83 2.41 6.27 4.29–6.46 1.25 7.00 5.72–7.88 1.92

SLCN, speech, language and communication needs; IQR, interquartile range.
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individual differences in the children to consider. See Tables 2–4 for 
all numbers.

3.3 Case 3. Lisa’s children: comparison

3.3.1 Language productivity quantity
Table  2 shows descriptive data for the children’s language 

productivity quantity (TNW/min). Figure 1C shows the pattern for 
language productivity quantity over time for the comparison children 
(i.e., SLCN and age-matched, n = 12) in relation to the teacher’s 
strategy use. Lisa’s median strategy use over time was pre = 9.13 
strategies/min, post = 11.47 strategies/min, and follow-up = 9.15 
strategies/min. A visual analysis of the comparison children’s pattern 
showed that their word productivity (Md TNW/min = 10.51–12.14) 
decreased slightly from pre- to post-intervention in relation to the 
teacher’s spontaneously increased strategy use. Thus, the pattern of 
the children’s word productivity did not follow the teacher’s strategy 
use. At follow-up, the comparison children showed about the same 
word productivity as at pre-intervention in relation to the teacher’s 
strategy use. Table 2 shows that there were individual differences in 
the comparison children’s word productivity over time as well (range 
3.00–23.96 TNW/min).

3.3.2 Language productivity quality
Tables 3, 4 show descriptive data for the children’s language 

productivity quality (NDW/min and MLU). Figure 1C shows the 
pattern for the children’s language productivity quality in relation 
to the teacher’s strategy use over time. A visual analysis of the 
number of different words the children used (Md NDW/min = 5.83–
6.17) and utterance length (Md MLU = 5.65–6.56) showed overall 
small changes over time and these did not follow the teacher’s 
strategy use.

3.3.3 Language productivity in children with and 
without SLCN

Figure 2C shows that the median TNW/min is about the same for 
the children with SLCN (Md = 10.51–12.40) and the age-matched 
children (Md = 10.64–12.42) over time. For NDW/min the distribution 
was similar to that of TNW/min for the children with and without 
SLCN (see also Table 3). Overall, for TNW/min and NDW/min, the 
children showed small changes over time and there seemed to be no 
apparent differences between the children with SLCN and the 
age-matched children. Regarding MLU, the children with SLCN 
showed slightly lower, or about the same MLU (Md =  5.35–6.56) 
compared to the age-matched children (Md = 6.27–7.00). See 
Tables 2–4 for all numbers.

FIGURE 1

(A–C) The children's (n =  12 per teacher) median language productivity quantity and quality in relation to the teacher's strategy use. (A) Emma's case, 
(B) Mary's case, and (C) Lisa's case: comparison. TNW/min, total number of words per minute; NDW/min, number of different words per minute; MLU, 
mean length utterance.
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3.4 Case differences in language 
productivity

Each case showed different patterns developing for the children’s 
expressive language productivity in relation to the teacher’s strategy 
use over time. Moreover, the visual analysis showed that Mary’s 
children stood out from the other two teachers’ children. Overall, 
Mary’s children seemed to produce fewer words per minute and 
shorter utterances compared to, especially, the comparison teacher 
Lisa’s children. Hence, to further understand the patterns from the 
visual analysis of the children’s language productivity in relation to the 
teachers’ strategy use, we explored the differences between the three 
cases. A Kruskal-Wallis test was performed for each language variable 
to explore whether there were any differences between the three 
teachers’ children (n = 12 children per teacher) over time.

With regard to language productivity quantity, the Kruskal-Wallis 
test yielded a statistically significant difference in word productivity 
(TNW/min) between the children at pre-intervention (Emma n = 12; 
Mary n = 12; Lisa n = 12), p = 0.045. Mary’s children produced 
significantly fewer words (Md = 5.53, p = 0.049) than Lisa’s children 
(Md = 11.91). However, there were no significant differences in word 
productivity between Mary and Emma’s children, nor between Emma 
and Lisa’s children over time. Regarding language productivity quality, 
no statistically significant differences were found for the number of 
different words used (NDW/min) between any of the teacher’s 
children over time. In contrast, there were statistically significant 
differences in MLU between the children over time (Emma, n = 12; 
Mary, n = 12; Lisa, n = 12), p pre = <0.001, p post =0.011, p 
follow-up = <0.001. Pairwise comparisons showed that Mary’s children 
showed significantly lower MLU at pre-intervention (Md = 3.77, 

FIGURE 2

(A–C) Clustered boxplots showing the distribution of the language productivity quantity and quality in the children with SLCN and the age-matched 
children for each teacher over time. (A) Emma's case: Children with SLCN (n =  7), Age-matched children (n =  5), (B) Mary's case: Children with SLCN 
(n =  6), Age-matched children (n =  6), (C) Lisa's case-comparison: Children with SLCN (n = 6), Age-matched children (n =  6). SLCN, speech, language 
and communication needs; Pre, Pre-intervention; Post, Post-intervention; FU, follow-up. The boxplots are clustered by time point and children (i.e. 
SLCN and age-matched) and show minimum, first quartile, median, third quartile, maximum values, and any outliers.
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p =< 0.001) and at follow-up (Md = 3.80, p = 0.008) than Emma’s 
children (Md pre = 5.61; Md follow-up = 5.63). Also, Mary’s children 
showed significantly lower MLU at pre-intervention (Md = 3.77, 
p =< 0.001), post-intervention (Md = 4.25, p = 0.008), and at follow-up 
(Md = 3.80, p =< 0.001) than Lisa’s children (Md pre = 4.98; Md 
post = 4.88; Md follow-up = 5.52). There were no significant differences 
in MLU between Emma and Lisa’s children over time.

To summarise, although the children’s word productivity did not 
differ significantly more than between Mary and Lisa’s children at the 
pre-intervention, the result implies that there was less ongoing child 
talk for Mary’s children at that time point. The result also implies that 
the number of different words used (NDW/min) was similar in all of 
the three teacher’s children over time. Regarding MLU, the analysis 
supports the results from the visual inspection. Mary’s children 
produced shorter utterances over time compared to Emma and Lisa’s 
children. The differences in MLU between Mary and Lisa’s children 
were maintained over time.

4 Discussion

The first research question explored the children’s expressive 
language productivity quantity and quality in relation to the teacher’s 
use of five communication-supporting strategies following our PD 
program. Overall, as shown also in the comparison case, there was a 
tendency that when the teachers used the strategies frequently, the 
children’s expressive language productivity seemed suppressed. Also, 
in general, there was a large variation in the children’s expressive 
language productivity, meaning that there were individual differences 
in the children’s verbal participation during the SGCs. The visual 
analysis for the children with the two teachers following the PD 
program showed different patterns developing over time. In Emma’s 
case, the overall pattern showed that the children’s word productivity 
(TNW/min) seemed to be affected positively in relation to Emma’s 
increased strategy use during the SGCs. Although there were 
individual differences in the children, the children’s word productivity 
followed the teacher’s strategy use during the intervention (pre- to 
post-intervention). That is, the children produced more words when 
the teacher increased her strategy use. The children’s word productivity 
also seemed to be maintained at the follow-up 2 months after the PD 
program. Emma seemed skilled in bringing forward the children’s talk 
in the interactions. In Mary’s case, however, the opposite pattern was 
seen, in which the children’s word productivity did not follow the 
teacher’s strategy use. Despite a large variation in the children, and 
Mary’s efforts in applying the targeted strategies, her frequent use of 
the strategies during the intervention seemed to reduce the children’s 
opportunities to participate in the conversations. At the follow-up, the 
children showed a more positive pattern of increased word 
productivity, possibly an effect of the teacher’s decreased strategy use. 
Yet Mary’s children also showed individual differences in their 
language productivity during the SGCs. For the comparison children, 
a pattern similar to that of Mary’s children was seen, in which the 
children’s word productivity did not follow the teacher Lisa’s strategy 
use, yet the pattern was not as apparent as in Mary’s case. Overall, the 
comparison children decreased their word productivity when the 
teacher spontaneously increased her strategy use. Lisa seemed skilled 
in actively and spontaneously using the strategies, and at the same 
time providing the children with many opportunities to talk.

The visual analysis of the children’s language productivity quality 
showed overall patterns of small changes over time in relation to the 
teachers’ strategy use. Regardless of the teacher’s strategy use, for each 
teacher the children showed about the same number of different 
words used (NDW/min) over time, and a similar pattern was shown 
for utterance length (MLU). Although there were individual 
differences in the children, the outcomes for these language variables 
seemed to be consistent over time.

In order to gain further understanding of the patterns, we also 
conducted an explorative case difference analysis, which showed a 
significantly lower word productivity in Mary’s children compared to 
the comparison children at the pre-intervention, indicating there had 
been a difference in the two groups of children from the beginning. 
This difference should be carefully interpreted since observations were 
not independent (i.e., the same sample of children was measured over 
time). However, a possible interpretation might be that since Mary 
and the comparison teacher Lisa used about the same number of the 
five targeted communication-supporting strategies at pre-intervention, 
other strategies or teaching techniques not included in the PD 
program could possibly explain the difference in child outcome. For 
example, the amount of teacher talk could be an explanatory factor. In 
our previous study, we found that Mary talked more than Emma and 
the comparison teacher Lisa over time (Edlund et al., 2023). Moreover, 
the case difference analysis also showed that Emma and Lisa’s children 
produced significantly longer MLU compared to Mary’s children over 
time. This finding of consistently lower levels of MLU shown by 
Mary’s children, and the lower word productivity at pre-intervention 
may indicate that overall, Mary’s children experienced less opportunity 
to interact and talk during the conversations. In contrast, Emma and 
Lisa’s children showed other patterns where overall, there seemed to 
be more opportunities to talk during the SGCs. We can only speculate 
from what was observed during the SGC’s in our study, but teacher 
differences beyond the targeted strategies such as pace, pausing, and 
ensuring opportunities for all children to talk may indeed have 
affected the teacher-child interactions, also discussed in our previous 
study (Edlund et  al., 2023). Although it was not part of the PD 
program, the teachers themselves raised these issues in the feedback 
conversations during the coaching sessions. Furthermore, the finding 
also raises the question of whether there might also have been some 
misjudgments in the children’s communicative skills from the 
beginning in Mary’s group, meaning that there may have been 
children among the age-matched children with SLCN. According to 
Rice et  al. (2010), children with language impairment have lower 
average levels of MLU on word level than children without language 
impairment measured over time.

The second research question explored patterns of expressive 
language productivity quantity and quality in children with, and 
without SLCN. Our results showed that both the children with SLCN 
and the age-matched children had opportunities to talk during the 
SGCs. Regardless of whether they had SLCN or not, the children 
seemed to express themselves on about an equal level. Overall, it did 
not appear as if the children with SLCN as a group were less talkative 
compared to their age-matched peers. At times, the children with 
SLCN demonstrated a higher language productivity level (i.e., TNW/
min and NDW/min) than their age-matched peers. However, and as 
mentioned above, the children showed large individual differences, 
and some children almost did not talk at all during the SGCs. Still, it 
was noticeable that some of the most talkative were children with 
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SLCN. However, regarding utterance length, the age-matched children 
seemed to overall show higher levels of MLU compared to the children 
with SLCN, which was expected (Rice et al., 2010). The exception was 
Mary’s children, who regardless of whether they had SLCN or not, 
showed low MLU in relation to their age (Rice et al., 2010).

For all three teachers, the children showed a large variation, most 
likely due to individual differences, regardless of whether they had 
SLCN or not. The large variation indicates that some children were 
particularly verbally active during the SGCs while some were less 
active, or not active at all. A possible explanation is that some children 
may have been more withdrawn and not so keen on participating in 
the conversations, while other children were more willing to engage 
and thus might have tended to get more opportunities to talk. 
Furthermore, the teachers’ pre-understanding of which of the children 
were identified with SLCN, may have influenced them to make an 
extra effort to engage the children with SLCN in the SGCs. The 
preparation phase of the teachers identifying and validating the 
children with SLCN, may by itself have had an impact on the teachers’ 
communicative behaviours during the SGCs. By performing the 
assessment in the CCC-2 (Bishop, 2003, 2012), the teachers, including 
the comparison teacher who performed the same assessment 
procedure, may have “tuned in” to children’s language and 
communication skills from the beginning. Also, the teachers and the 
children in this study had an established relationship with each other, 
meaning that behavioural patterns may have developed between the 
teachers and the children that might have affected the children’s 
outcomes (İnan-Kaya and Rubie-Davies, 2022). There is a risk that the 
teachers, with their knowledge of the children’s individual 
preconditions of communicative skills, were unaware that they 
directed their attention and interactions to specific children based on 
their previous experience of the abilities and behaviour of those 
children. On the other hand, considering the naturalistic design of the 
intervention, also involving SGCs between teachers and children in 
each class, it is inevitable the teachers would not know the children’s 
abilities. The naturalistic design may be considered a strength of the 
ecological validity in the study, hence feasible for teachers to 
implement in their classroom teaching. An alternative could have 
been to have another teacher, without knowledge and earlier 
experience of the children’s abilities and behaviour, conduct the SGCs 
to reach a clearer effect of the intervention. However, one also needs 
to consider that a teacher with no previous relationship with the 
children might affect the children’s willingness to engage and 
participate in the conversations. Indeed, there could also be other 
possible explanations to the children’s outcomes. For example, various 
approaches could have been taken by the teachers in organising which 
children were given opportunities to talk during the SGCs, potentially 
influencing the outcomes for the children.

Based on a broad definition of SLCN (Dockrell et al., 2014), the 
teachers in the present study were asked to first identify about 25% of 
the children in their respective classes with SLCN due to different 
reasons. The teachers had been informed that the identification of 
SLCN could include not only children with a formal diagnosis (e.g., 
DLD) but also children considered as having SLCN due to other 
reasons. Although the subsequent validation overall was according to 
the CCC-2 instrument (Bishop, 2003, 2012), there is a risk in relying 
on classroom performance to determine what are perceived as 
language difficulties and what are not (Bawayan and Brown, 2022). It 
may be a challenging task for teachers who by profession are not 

trained to assess children with communicative difficulties in their 
profession. Hence, in this study, on a whole-class level, there is a risk 
that we  both over- and under-identified children with SLCN. An 
alternative to assessing only a few children could be to perform the 
CCC-2 (Bishop, 2003, 2012) on the whole-class. However, the CCC-2 
assessment may be time-consuming to perform for the teachers. In 
our study we  choose not to conduct the CCC-2 assessment on a 
whole-class level, taking into consideration the teachers’ daily work 
schedule. Thus, only the children who were initially identified by the 
teacher based on their previous experiences were validated by the 
CCC-2 instrument (Bishop, 2003, 2012).

The present study was designed to be framed by a Tier 2 RTI 
model with the intervention provided in small-group constellations 
(Ebbels et al., 2019; Fuchs and Fuchs, 2006; Law et al., 2012). Based on 
the results of this study, showing small differences overall between the 
children with SLCN and the age-matched children regarding word 
productivity (TNW/min) and number of different words used (NDW/
min), using carefully designed mixed groups of children with and 
without SLCN may be a feasible approach to a Tier 2 intervention with 
SGCs for children with SLCN. Several studies have shown that small-
group constellations may be beneficial for providing opportunities for 
children to practise their oral language (Beck and McKeown, 2001; 
King and Dockrell, 2016; McKeown and Beck, 2004; Rogde et al., 
2019; Wasik and Iannone-Campbell, 2012). Involving not only 
children with SLCN at Tier 2, but also children without SLCN could 
be  a way of avoiding segregating solutions in the mainstream 
classroom. In thus creating a proximal development zone (Vygotsky, 
1962), not only could the teachers scaffold the children with SLCN in 
their practise of oral language during SGCs, but there may also 
be opportunities for the children to scaffold each other. Also, having 
opportunities to practise oral language in small-group constellations 
with peers from an early age at school, might prevent future challenges 
in whole-class verbal activities (Ekström et al., 2023). Importantly, it 
may not be feasible for all children to participate to the same extent in 
each small-group conversation session, yet the teacher has a crucial 
task of ensuring all children have an equal opportunity to talk and 
engage in the conversations (McKeown and Beck, 2004).

The current study used quantitative language measures (i.e., 
TNW/min, NDW/min, and MLU), to explore verbal participation 
and the effect on children’s expressive language productivity. These 
variables can be described as proximal outcome measures to study 
child talk and have been used in previous studies of teachers’ use of 
communicative strategies in teacher-child interactions, similar to the 
targeted communication-supporting strategies in the present study 
(Girolametto and Weitzman, 2002; Justice et al., 2008; Piasta et al., 
2012). However, these quantitative variables may not be sensitive 
enough to capture positive changes because of the short duration of 
the PD program in this study. Verbal participation may also 
be approached in other ways. For instance, collecting other child 
outcomes with a focus on a more qualitative approach to child 
engagement in conversations, considering, for example, level of 
engagement and motivation (Lingwood et  al., 2022) could be  a 
complement to the quantitative language measures in this study. 
Studying when the children show high and low engagement in 
conversation activities through other behaviours than verbal 
expression (Lingwood et al., 2022), may inform the teacher-child 
interactions further. Although analysis of quantified classroom talk 
may have its limitations in exploring teacher-child interactions, 
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excluding more qualitative aspects of language analysis (Mercer, 
2010), it is a useful tool in the assessment of children’s oral language 
skills (Bawayan and Brown, 2022). Observations using recording, 
transcribing, and analysing may be applied to inform about children’s 
oral language skills and their needs for support (Bawayan and 
Brown, 2022). Analysing quantitative language measures such as 
those used in this study may provide details on children’s oral 
language, which may support the planning of classroom-
based interventions.

5 Limitations and future research

There are several limitations to address in the present study. In the 
design, we used a small sample to explore and gain insights in regard 
to the children’s expressive language productivity in relation to the 
teachers’ PD intervention before proceeding with any larger 
implementation (Hallingberg et al., 2018). In future research, a larger 
sample of children and teachers is needed to disentangle what impact 
the teachers’ PD program may have on the children’s expressive 
language productivity. A larger sample would allow statistical analysis 
of the main effect and the interaction effect of the research questions 
explored descriptively in the present study.

A possible confounding variable often mentioned with video data 
is subject reactivity (Kazdin, 1982), and this may have affected both 
the children and the teachers during the video-recorded observations 
in this study. Subject reactivity occurs when the participants act 
differently due to the situation of being observed (Kazdin, 1982). The 
video observations conducted in this study might have contributed to 
the patterns of changes in the children’s expressive language 
productivity in relation to the teachers’ strategy use. This was also seen 
for the comparison between children and teacher. However, Blikstad-
Balas (2017) argues that reactivity during video observations may not 
be more severe compared to other forms of observational research and 
that participants seldom notice the cameras after a while. In the 
present study, video rather than audio recordings were necessary to 
be able to keep track of the individual children’s speech production. 
To reduce any reactivity effects, the observer (i.e., the first author) 
visited the children and the teachers to inform them about the 
procedure of the filming and to answer any questions. In all three 
groups, the teachers and the children were used to using iPads (or a 
similar device) in different school activities, which were among the 
items of filming equipment used in this study.

Another limitation to note is that the teachers themselves 
conducted the assessment of the children with SLCN, which may have 
affected the child outcomes in this study. If the teachers had been 
blinded to the children’s linguistic preconditions, the outcomes may 
have been different. However, according to the CCC-2 instrument, the 
assessment needs to be conducted by someone familiar with the child 
since earlier to rate the child’s communicative abilities, which was the 
case for the teachers in the present study. Besides the teacher 
assessment with CCC-2 (Bishop, 2003, 2012), we  had no further 
insight into the background causes of the children’s SLCN, meaning 
that the causes could have varied greatly among the children in the 
present study. Still, this reflects mainstream classrooms and the natural 
variation that teachers meet and relate to in their everyday teaching.

Future research might design a similar extended study to 
cover a longer period to evaluate the impact on children’s 

expressive language productivity. Also, extending the duration of 
each of the SGCs to explore whether the children will have more 
opportunities to talk in relation to the teacher’s strategy use is 
warranted. In the present study, the teachers were instructed to 
plan for conversations of about 20 min (including 5 min of read-
aloud). The reason for this was that this type of classroom activity, 
involving only a few children may be quite a concentrated and 
intensive situation compared to regular whole-class activities. 
Moreover, there were also practical reasons for the design, related 
to the school schedule. Importantly, previous research shows that 
teachers tend to use the majority (70–80%) of the talking time of 
class time on average (Hattie, 2008). A similar distribution of 
teacher-student talk was found in a study by Eadie et al. (2021). 
Longer conversation time may not automatically lead to increased 
opportunities for children to talk; it could also result in more time 
for teachers to expand their utterances. Therefore, in future 
studies, we suggest highlighting in the PD program the importance 
of teachers balancing their strategy use in the interactions with 
the children, ensuring ample opportunities for the children to 
talk, and moreover arranging the conversations to enable for all 
children to participate. Finally, it would be interesting to study 
peer effects in future studies exploring children’s expressive 
language productivity during SGCs. In the present study, there 
were not only ongoing teacher-child interactions during the 
conversations but also verbal interaction between the children 
that might encourage the children among themselves to participate 
in the conversations.

6 Conclusion

When teacher talk is characterised by communicative 
techniques similar to the present study’s communication-
supporting strategies (Dockrell et al., 2012, 2015) to stimulate child 
talk, it has been shown to be  beneficial for children’s language 
development eventually (Dickinson and Porche, 2011). The results 
from this study indicate that in terms of child opportunities to talk, 
teachers’ frequent use of targeted communication-supporting 
strategies may be less beneficial. Perhaps the construct of some of 
the strategies might develop children’s language over a longer 
period but an effect may be more difficult to see in the immediate 
situation. Some of the strategies naturally involve the extended 
language of the teacher, which may leave fewer opportunities for the 
children to talk. Although there was a small sample in the present 
study and a large variation in the children’s expressive language 
productivity, a tentative conclusion might be  that the children’s 
opportunities to talk seem suppressed when teachers use the 
targeted communication-supporting strategies frequently during 
SGCs. Yet when the teachers are balancing their strategy use in the 
interactions with the children, this may benefit the verbal 
participation of the children with SLCN.
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